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1.0 EXECUTIVE SUMMARY 

1.1 Study Design 

The objective of this study was to evaluate the ability of ensulizole, avobenzone, homosalate 

and padimate-O to interact with the androgen receptors (ARs) isolated from rat prostates. 

 

Assessments of precipitation were conducted during each run in order to identify a suitable 

top concentration of ensulizole, avobenzone, homosalate and padimate-O for use in the 

binding assays.  The concentrations assessed were:  10
-10

, 10
-9

, 10
-8

, 10
-7

, 10
-6

, 10
-5

, 10
-4

 and 

10
-3

 M. 

 

The final concentrations of ensulizole assessed in the binding assays were:  10
-10

, 10
-9

, 10
-8

, 

10
-7

, 10
-6

, 10
-5

, 10
-4

 and 10
-3

 M for all three valid independent runs (11-February-2013, 

14-February-2013 and 16-February-2013), while the final concentrations of avobenzone, 

homosalate and padimate-O assessed in the binding assays were:  10
-10

, 10
-9

, 10
-8

, 10
-7

, 10
-6

 

and 10
-5

 because of precipitation of the test substances at 10
-4

 and 10
-3

 M. 

 

Three independent runs of the AR binding assay were conducted.  All concentrations were 

tested in replicates of 3.  In addition, solvent control tubes (6 replicates) were prepared to 

assess total binding.  These replicates included the radioligand, cytosol (containing the ARs) 

and solvent but without the competitor R1881.  The total binding tubes allowed for the 

identification of maximal binding of [
3
H]-R1881.  Non-specific binding (NSB) was also 

assessed in replicates of 6 by determining the [
3
H]-R1881 bound in the presence of 100-fold 

excess unlabeled R1881.  NSB was subtracted from the data, normalized to total binding and 

presented as % specific binding.  Finally, 30 µL of [
3
H]-R1881 was added to scintillation 

vials (n=6) in order to determine both total radioligand added and to calculate the percentage 

of total radioligand added to the tube that is bound to ARs.  The duration of incubation at 

approximately 4°C was 16-20 hours.  A complete concentration response curve for the 

positive control R1881 and the weak positive control (wPC) dexamethasone was run each 

time the binding assay was performed. 

 

1.2 Results 

The suitable top concentration of ensulizole was 10
-3

 M for use in all three valid independent 

runs (11-February-2013, 14-February-2013 and 16-February-2013) while the suitable top 

concentration of avobenzone, homosalate and padimate-O for use in all three valid 

independent runs was 10
-5

 M as precipitation was seen at 10
-4

 and 10
-3

 M.   

 

In the first valid independent run (11-February-2013), the mean specific binding was > 75% 

at every soluble concentration tested for ensulizole, avobenzone, homosalate and padimate-O 

resulting in a classification of “non-binder” for all four test substances.  The mean specific 

binding for avobenzone, homosalate and padimate-O at 10
-4

 M and 10
-3

 M was not assessed 

because precipitation was observed at these concentrations.  The weak positive control 

dexamethasone had a LogIC50 of -4.5 M while the LogIC50 of R1881 was -9.9 M.       
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In the second valid independent run (14-February-2013), the mean specific binding was 

> 75% at every soluble concentration tested for avobenzone, ensulizole and homosalate 

resulting in a classification of “non-binder” for these three test substances.  The mean 

specific binding for avobenzone, homosalate and padimate-O at 10
-4

 M and 10
-3

 M was not 

assessed because precipitation was observed at these concentrations.  The mean specific 

binding for padimate-O was > 75% at every soluble concentration tested except for 10
-8 

M 

(44.8%) and 10
-6 

M (75.0%).  A Dixon-Q outlier test can eliminate one of the three replicates 

in the 10
-6 

M data set, resulting in a mean specific binding value of 102.4%.  Additionally, 

the replicates at 10
-8 

M are substantially varied, exhibiting specific binding of -0.3% 

(replicate 1), 54.6% (replicate 2) and 80.0% (replicate 3).  Because all three replicates are so 

varied, the Dixon-Q outlier test will not allow removal of one or more of the replicates in the 

analysis.  However, these inconsistencies between replicates suggest a loss of all or a part of 

the HAP pellet during the final extraction and washing steps.  Since all soluble 

concentrations, both higher and lower than 10
-8 

M, exhibit mean specific binding of > 75%, 

padimate-O is also classified as a “non-binder” for this run.  The weak positive control 

dexamethasone had a LogIC50 of -4.5 M while the LogIC50 of R1881 was -9.9 M.     

 

Finally, in the third valid independent run (16-February-2013), the mean specific binding was 

> 75% at every soluble concentration tested for ensulizole, avobenzone, homosalate, and 

padimate-O, resulting in the classification as a “non-binder” for all four test substances.  The 

mean specific binding for avobenzone, homosalate and padimate-O at 10
-4

 M and 10
-3

 M was 

not assessed because precipitation was observed at these concentrations.  The weak positive 

control dexamethasone had a LogIC50 of -4.6 M while the LogIC50 of R1881 was -10.0 M.  

 

The mean relative binding affinity, or RBA (calculated by dividing the LogIC50 of the 

control/test material by the LogIC50 of the positive control R1881) was 0.5 for 

dexamethasone.  As ensulizole, avobenzone, homosalate and padimate-O were not classified 

as an overall “binder” (mean specific binding > 50%), the RBA could not be calculated. 

 

1.3 Conclusion 

All four test materials, ensulizole, avobenzone, homosalate and padimate-O are classified as 

“non-binders” of the AR in all three independent runs and thus have a final classification of 

“non-binder.”   

 

2.0 INTRODUCTION 

2.1 Purpose 

The objective of this study was to evaluate the ability of ensulizole, avobenzone, homosalate 

and padimate-O to interact with the androgen receptors (ARs) isolated from rat prostates.  

The AR contains a highly specific hormone-binding domain (HBD) that is relatively well 

conserved across species.  Upon binding endogenous androgens to the HBD, the AR enters 

the nucleus and binds to specific sites in the genome called androgen response elements 

(AREs).  Once bound to the ARE, the AR forms a homodimer with another AR, thereby 

controlling gene expression.   
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This assay was used to provide information on the ability of a compound to interact with the 

androgen receptors (ARs) isolated from rat prostates.  This assay is not intended to be used to 

show that the interaction is, specifically, one-site competitive binding, or to precisely 

characterize the strength of the binding interaction.  It therefore may not be appropriate to use 

in quantitative structure-activity relationship (SAR) model development for androgen 

receptor binding without further refinement.  This assay is intended to be used as one part of 

a screening program that includes other assays, to detect substances that can potentially 

interact with the androgen hormonal system. 

 

The results of this study are intended to be used in conjunction with results from other Tier 1 

screening studies (OPPTS 890 test guideline series) that constitute the full screening battery 

under the Endocrine Disruptor Screening Program (EDSP).  Together, the results from the 

screening battery will be used by the US EPA to identify substances that have the potential to 

interact with the androgen, estrogen or thyroid system.  Results of the Tier 1 screening 

battery, along with other scientifically relevant information, are to be used in a weight-of-

evidence determination of a substance’s potential to interact with these systems.   The fact 

that a substance may interact with a hormone system does not mean that when the substance 

is used, it will cause adverse effects in humans or ecological systems. The Tier 1 battery is 

intended for screening purposes only and should not be used for endocrine classification or 

risk assessment. 

 

2.2 Regulatory Citations 

OPPTS 890.1150: Androgen Receptor Binding (Rat Prostate Cytosol). 2009 (now referred to 

as OCSPP though the guideline is still titled as OPPTS). 

 

3.0 MATERIALS AND METHODS 

All materials and methods described in this report are in reference to the three valid 

independent runs (11-February-2013, 14-February-2013 and 16-February-2013) only. 
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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: C13H10N2O3S 

Molecular Weight: 274.30 g/mol 

Storage Conditions: Room Temp. (eg. ambient) 

A certificate of analysis for the test substance is presented in Appendix 4. 

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: C20H22O3 

Molecular Weight: 310.39 g/mol 

Storage Conditions: Room Temp. (eg. ambient) 

A certificate of analysis for the test substance is presented in Appendix 4. 

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: C16H22O3 

Storage Conditions: Room Temp. (eg. ambient) 

A certificate of analysis for the test substance is presented in Appendix 4. 
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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: C17H27NO2 

Storage Conditions: Room Temp. (eg. ambient) 

A certificate of analysis for the test substance is presented in Appendix 4. 

 

The reference compound R1881 (CAS# 965-93-5) was purchased from Sigma Aldrich (St. 

Louis, MO) and was 99% pure.  The catalog number was R0908 and the lot number was 

112M4617V. 

 

The weak positive control dexamethasone (CAS# 50-02-2) was purchased from Sigma 

Aldrich (Buchs, Switzerland) and was 98.9% pure.  The catalog number was D1756 and the 

lot numbers were 1419230. 

 

The radioligand [
3
H]-R1881 was purchased from Perkin-Elmer (Boston, MA) and had a 

specific activity (SA) of 85.1 Ci/mmol on the certification date (10-October-2012).  The 

catalog number was NET590 and the lot number was 1001606.  The SAadjusted was 83.5 

Ci/mol for the first two valid independent runs (11-February-2013 and 14-February-2013) 

and 83.4 Ci/mol for the third valid independent run (16-February-2013). 

 

3.1.2 Vehicle Selection 

Dimethyl sulfoxide (DMSO) is one of the recommended solvents according to the EPA 

guideline (OPPTS 890.1150) and was selected as a suitable vehicle for ensulizole, 

avobenzone, homosalate and padimate-O.  Ensulizole solutions with a concentration of up to 

10
-3

 M, and avobenzone, homosalate and padimate-O solutions with a concentration of up to 

10
-5

 M (the limit concentration for the assay) were prepared while limiting the final 

concentration of DMSO in the assay medium to ~3.2% (v/v).  R1881 and dexamethasone 

were prepared on 11-February-2013, used for the first run, then frozen as aliquots and thawed 

on the day of the assay for use in the second and third valid independent runs.  The test 

substances were prepared fresh on the day of the assay for all three valid independent run. 

 

3.1.3 Test Substance Preparation 

Vehicle (DMSO) was kept at the same concentration for the controls and for the test 

substances.  DMSO was tested as a vehicle control with the reference chemical and reference 

controls for the run as well.  All concentrations of ensulizole, avobenzone, homosalate and 

padimate-O were kept at approximately 3.2% final DMSO concentration.  The dose 
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concentrations of ensulizole, avobenzone, homosalate and padimate-O were not verified 

using analytical methods. 

 

Serial dilutions of test chemicals were prepared in DMSO to yield the final concentrations 

indicated below: 

 

Example Dilution Procedure for ensulizole, avobenzone, homosalate and padimate-O. 

Tube # 

Volume of stock to add 

for diluted 

concentration 

Volume of 

solvent to 

add 

Total volume of 

diluted test 

chemical 

Diluted test 

chemical 

concentration 

*Final test 

chemical 

concentration in 

AR assay tube 

TC1 
Use 300 µl of stock test 

chemical (100 mM) 
700 µl 1 ml 3 x 10

-2
 M 1 x 10

-3
 M 

TC2 
Use 100 µl of dilution 

TC1 (50 mM) 
900 µl 1 ml 3 x 10

-3
 M 1 x 10

-4
 M 

TC3 
Use 100 µl of dilution 

TC2 (5 mM) 
900 µl 1 ml 3 x 10

-4
 M 1 x 10

-5
 M 

TC4 
Use 100 µl of dilution 

TC3 (500 µM) 
900 µl 1 ml 3 x 10

-5
 M 1 x 10

-6
 M 

TC5 
Use 100 µl of dilution 

TC4 (50 µM) 
900 µl 1 ml 3 x 10

-6
 M 1 x 10

-7
 M 

TC6 
Use 100 µl of dilution 

TC5 (5 µM) 
900 µl 1 ml 3 x 10

-7
 M 1 x 10

-8
 M 

TC7 
Use 100 µl of dilution 

TC6 (500 nM) 
900 µl 1 ml 3 x 10

-8
 M 1 x 10

-9
 M 

TC8 
Use 100 µl of dilution 

TC7 (50 nM) 
900 µl 1 ml 3 x 10

-9
 M 1 x 10

-10
 M 

*Final concentration of ensulizole, avobenzone, homosalate and padimate-O in assay tube 

when 10 µl of diluted concentration is used in a total volume of 300 µl. 
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3.1.4 Positive and Weak Positive Reference Control Preparation 

The positive control, R1881, strongly binds ARs and was included to ensure that the run was 

properly performed and to allow an assessment of variability in the conduct of the assay 

across time.  Final concentrations of unlabeled R1881 ranged from 1 x 10
-6

 to 1 x 10
-11 

M as 

described below.  Fresh 10 mM R1881 stock was diluted 1:10 (1 mM R1881 solution) and 

then serial dilutions of the reference standard were performed in DMSO (final concentration 

of approximately 3.2%). 

 

Example Dilution Procedure for R1881 

Tube # 

Volume of stock to 

add for diluted 

concentration 

Volume of 

solvent to 

add 

Total volume of 

R1881 

Diluted R1881 

concentration 

*Final R1881 

concentration in 

AR assay tube 

N/A 
Use 100 µl of stock 

R1881 (10 mM) 
900 µl 1 ml 1 x 10

-3
 M N/A 

NSB1 
Use 30 µl of stock 

R1881 (1 mM) 
970 µl 1 ml 3 x 10

-5
 M 1 x 10

-6
 

S2 
Use 100 µl of dilution 

NSB1 (30 µM) 
900 µl 1 ml 3 x 10

-6
 M 1 x 10

-7
 

S3 
Use 100 µl of dilution 

S2 (3 µM) 
900 µl 1 ml 3 x 10

-7
 M 1 x 10

-8
 

S4 
Use 100 µl of dilution 

S3 (300 nM) 
900 µl 1 ml 3 x 10

-8
 M 1 x 10

-9
 

S5 
Use 100 µl of dilution 

S4 (30 nM) 
900 µl 1 ml 3 x 10

-9
 M 1 x 10

-10
 

S6 
Use 100 µl of dilution 

S5 (3 nM) 
900 µl 1 ml 3 x 10

-10
 M 1 x 10

-11
 

*Final concentration of control in assay tube when 10 µl of diluted concentration is used in a 

total volume of 300 µl. 
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The weak positive control was dexamethasone.  A 30 mM stock was prepared in DMSO and 

serially diluted as described below.  The concentration range tested for the weak positive 

control was from 1 x 10
-3

 to 1 x 10
-10 

M with DMSO kept at approximately 3.2%. 

 

Example Dilution Procedure for Dexamethasone 

Tube # 

Volume of stock to 

add for diluted 

concentration 

Volume of 

solvent to 

add 

Total volume of 

diluted positive 

control 

Weak Positive Control Concentration 

Diluted 
*Final in AR 

assay tube 

P1 
Use stock positive 

control (30 mM) 
N/A 1 ml 3 x 10

-2
 M 1 x 10

-3
 M 

P2 

Use 100 µl of stock 

positive control (30 

mM) 

900 µl 1 ml 3 x 10
-3 

M 1 x 10
-4

 M 

P3 
Use 100 µl of P2      

(3 mM) 
900 µl 1 ml 3 x 10

-4
 M 1 x 10

-5
 M 

P4 
Use 100 µl of P3   

(300 µM) 
900 µl 1 ml 3 x 10

-5
 M 1 x 10

-6
 M 

P5 
Use 100 µl of P4    

(30 µM) 
900 µl 1 ml 3 x 10

-6
 M 1 x 10

-7
 M 

P6 
Use 100 µl of P5      

(3 µM) 
900 µl 1 ml 3 x 10

-7
 M 1 x 10

-8
 M 

P7 
Use 100 µl of P6   

(300 nM) 
900 µl 1 ml 3 x 10

-8
 M 1 x 10

-9
 M 

P8 
Use 100 µl of P7    

(30 nM) 
900 µl 1 ml 3 x 10

-9
 M 1 x 10

-10
 M 

*Final concentration of control in assay tube when 10 µl of diluted concentration is used in a 

total volume of 300 µl. 

 

3.2 Solubility/Precipitation Assay 

The limit of test substance solubility was determined by laser based light scattering.  The test 

substance was prepared in the TEDG buffer alone (no cytosol) at the final exposure 

concentrations and added to wells of a 96-well plate.  The samples were assessed using a 

NEPHELOstar nephelometer (BMG LabTech, Ortenberg, Germany). 

  

3.3 Rat Prostate Cytosol 

102 prostate glands from 90-day old (< 1 day since castration) male Sprague-Dawley rats 

were purchased from Charles River Laboratories.  Cytosol was prepared and verified at 

CeeTox per EPA guideline OPPTS 890.1150 and CeeTox SOP 2055 for use on this study.  

As the cytosol was prepared in large batches for use in multiple assays of different test 

substances, data related to preparation and saturation binding of the cytosol are maintained 

separate from this study; the pertinent information is available in Appendix 2. 

 

3.4 Stock Solution Preparation 

A 200 mM EDTA stock solution was prepared and stored at approximately 4°C.  A 1 M 

sodium molybdate solution was also prepared along with a 1 M Tris buffer (pH adjusted to 
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7.4).  These solutions were then used to prepare Low-salt TEDG Buffer (10 mM Tris, 1 mM 

sodium molybdate, 1.5 mM EDTA, 10% glycerol and 1 mM DTT [added immediately before 

use], pH 7.4 [cooled to approximately 4°C before adjusting to pH 7.4 and stored at 

approximately 4°C up to 3 months]).  

 

A 600 µM stock solution of triamcinolone acetonide was prepared in 100% ethanol and 

diluted/aliquoted into 60 µM solutions and stored at approximately -20°C. 

 

The 60% hydroxyapatite (HAP) slurry was prepared one day before use.  The HAP was 

gently mixed with 50 mM buffer in a graduated cylinder, and refrigerated for approximately 

2 hours at approximately 4°C.  The HAP was then washed three times as follows.  The 

supernatant was removed and the HAP was resuspended again in 50 mM Tris buffer 

(approximately 4°C).  The slurry was mixed gently and allowed to settle for approximately 2 

hours at approximately 4°C.  After the third wash, the HAP slurry settled overnight (at least 8 

to 10 hours at approximately 4°C). 

 

The next day (day of use), the volume of HAP on the graduated cylinder was noted.  The 

supernatant was removed and the HAP was resuspended to a final volume of 60% HAP and 

40% cold 50 mM Tris buffer.  The HAP slurry was well-suspended and ice-cold when used 

in the separation procedure. 

 

3.5 Assays 

3.5.1 Working Assay Buffer Preparation 

Summary Table of Assay Conditions 

 Competitive Binding Assay Protocol 

Source of receptor Rat prostate cytosol 

Concentration of radioligand 1 nM 

Concentration of receptor Sufficient to bind 10-15% of radioligand 

Concentration of test substance (as serial dilutions) 100 pM to 1 mM 

Temperature ~4°C 

Incubation time 16-20 hours 

Composition of assay 

buffer 

Tris 10 mM (pH 7.4) 

EDTA 1.5 mM 

Glycerol 10% (v/v) 

Protease Inhibitor 0.5% (v/v) 

DTT 1 mM 

Sodium Molybdate 1 mM 

 

On the day of assay, the Working Assay Buffer, or TEDG+PI buffer (10 mM Tris, 1 mM 

sodium molybdate, 1.5 mM EDTA, 10% glycerol and 1 mM DTT, 0.5% Protease Inhibitor 

(v/v), pH 7.4) was prepared using the TEDG buffer. 

 

3.5.2  [
3
H]-R1881 Preparation 

[
3
H]-R1881 was prepared on the day of assay.  The specific activity was adjusted for decay 

over time prior to performing dilutions.  The specific activity was calculated on the day of the 

assay using the following equation: 
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SAadjusted (Fraction Isotope Remaining) = SA * e
-Kdecay*Time

 

 

SA is the specific activity on the packaging date. 

Kdecay is the decay constant for tritium (equal to 1.54 x 10
-4

/day). 

Time = days since the date on the stock bottle from the manufacturer. 

 

The [
3
H]-R1881 was diluted with TEDG + PI buffer so that each assay tube contained 1 nM 

final concentration of [
3
H]-R1881 using the following procedure: 

 

The specific activity was converted from Ci/mmole to nM.  If SA = X Ci/mmole, and Y = 

concentration of radiolabel, then X Ci/mmole was converted to nM and the SA activity 

adjusted for decay over time by the following conversion:  

 

(Y mCi/ml / X Ci/mmole) * 1 Ci/1000 mCi * 10
6
 nmole/mmole * 1000 ml/L = (Y/X) * 10

6
 

nM  

 

A 10 nM diluted stock of the [
3
H]-R1881 was prepared so that 30 µl in a total volume of 300 

µl per assay tube will give a final concentration of 1 nM.  The 10 nM [
3
H]-R1881 was kept 

on ice until standards, test chemicals, and assay tubes were prepared. 

 

3.5.3 Assay Preparations 

Glass 12 x 75 mm tubes were used for the assay.  30 µl of 10 nM [
3
H]-R1881 (1 x 10

-8
 M) 

and 50 µl triamcinolone acetonide (60 µM working solution) were added to all tubes.  For the 

3 tubes at the beginning of assay and at the end of assay, 100X inert R1881 (30 µl of 1 µM) 

was also added.  These were the nonspecific binding tubes.  The tubes were placed in a 

speed-vac and dried.  An aliquot of cytosol was thawed on ice and diluted to the pre-

determined optimal protein concentration. 

 

3.5.4 Individual Tubes 

For the assay tubes, 10 µl of each concentration of test substance and control was added, 

followed by 300 µl of the diluted cytosol.  The temperature of the tubes and contents were 

kept at approximately 4°C prior to the addition of the cytosol.  The assay tubes were vortexed 

after additions and incubated at approximately 4°C for 16 to 20 hours on a rotator. 

 

3.5.5 Separation of Bound [
3
H]-R1881 From Free [

3
H]-R1881   

The AR assay tubes were removed from the rotator and placed in an ice-water bath.  A 

repeating pipette was used to add approximately 500 µl of ice cold HAP slurry (60% in 50 

mM Tris buffer) to fresh new 12 x 75 mm glass assay tubes.  100 µl of each incubation tube 

was transferred to the appropriate labelled tubes containing the HAP.  The tubes were 

vortexed for approximately 10 seconds at approximately 5 minute intervals for a total of 

approximately 20 minutes with tubes remaining in the ice-water bath between vortexing.  

Following the vortexing step, approximately 2 ml of the cold 50 mM Tris buffer was added, 

quickly vortexed, and centrifuged at approximately 4°C for approximately 3 minutes at 

700 x g.  After centrifugation, the supernatant containing the free [
3
H]-R1881 was 
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immediately decanted and discarded.  The HAP pellet contained the androgen receptor bound 

[
3
H]-R1881.  Approximately 2 ml of ice-cold 50 mM Tris buffer was added to each tube and 

vortexed to resuspend the pellet.  The tubes were centrifuged again at approximately 4°C for 

approximately 3 minutes at approximately 700 x g.  The supernatant was quickly decanted 

and discarded.  The wash and centrifugation steps were repeated three more times.  After the 

final wash, the supernatant was decanted.  The assay tubes were allowed to drain briefly for 

approximately 30 seconds. 

 

3.5.6 Extraction and Quantification of [
3
H]-R1881 Bound to AR.   

Approximately 2 ml of absolute ethanol was added to each assay tube.  The tubes were 

allowed to sit at room temperature for approximately 15 to 20 minutes, vortexing for 

approximately 10 seconds at approximately 5-minute intervals.  The assay tubes were 

centrifuged for approximately 10 minutes at approximately 700 x g.  The supernatant was 

decanted into a 20 ml scintillation vial containing approximately 14 ml scintillation cocktail 

(Perkin Elmer Opti-Fluor, cat# 6013199, lot# 47-12261).   The vial was capped and shaken.  

The vials were placed in a scintillation counter (Perkin Elmer Tri-Carb 2910TR Liquid 

Scintillation Analyzer Model B2910) and each vial was counted for at least one minute with 

quench correction for determination of DPMs per vial. 

 

Standards (
3
H, 

14
C and background) were used to verify accurate counting, and the liquid 

scintillation analyzer has an enhanced Instrument Performance Assessment (IPA) for 

monitoring efficiencies, backgrounds, E2/B and Chi-square values for 
3
H and 

14
C over the 

life of the instrument.  The most recent IPA time and date stamped data are available on 

demand for reporting purposes. Each IPA printout includes instrument model, serial number, 

software version number and calibration standard information. 

 

3.6 Competitive Binding Data Analysis and Interpretation 
 

3.6.1 Analysis and Considerations 

For each of the three valid independent runs of the competitive binding assays, the DPM 

values were added to a locked data spreadsheet (Microsoft EXCEL 2010 Version 

14.0.6123.5001; Redmond, WA).  The following statistics were assessed; mean specific 

binding (%), standard deviation (SD), standard error of the mean (SEM), percent coefficient 

of variation (% CV), residuals, squared residuals, and the Loge(Syx) (ie. Loge(residual 

standard deviation)) using XLfit (Version 5.2.0.0; Guildford, Surrey, UK).  XLfit was also 

used for graphing the results and determining the bottom, top, and hill slope and IC50 (if 

applicable) for each curve generated. 

The competitive binding assay was functioning correctly if all of the following criteria had 

been met, according to OPPTS 890.1150: 

 

Increasing concentrations of unlabeled R1881 displaced [
3
H]-R1881 from the receptor in a 

manner consistent with one-site competitive binding.  Specifically, the curve fitted to the 

radioinert R1881 data points using non-linear regression descended from 90% to 10% over 

approximately an 81-fold increase in the concentration of the test chemicals. 
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Ligand depletion was minimal.  Specifically, the ratio of total binding in the absence of 

competitor to the total amount of [
3
H]-R1881 added per assay tube was no greater than 15%. 

 

The parameter values (top, bottom, and slope) for R1881 and the concurrent positive control 

(dexamethasone) were within the tolerance bounds outlined in the OPPTS guideline and are 

provided below. 

 

The solvent control substance did not alter the sensitivity or reliability of the assay.  

Specifically, the acceptable limit of ethanol concentration in the assay tube was 3%; the 

acceptable limit of DMSO concentration was ≤ 10%.  All tubes must have contained equal 

amounts of solvent. 

 

The test chemical was tested over a concentration range that fully defined the top of the curve 

(i.e. a range that showed that a top plateau was achieved), and the top was within 25 

percentage points of either the solvent control or the value for the lowest concentration of the 

R1881 standard for that run. 

 

Upper and Lower Limits for Parameters in Competitive Binding Assay Curves for the 

Standards (Radioinert R1881 and dexamethasone) 

Chemical Parameter Lower Limit Upper Limit 

R1881             

(Standard Curve) 

Slope -1.2 -0.8 
Top (%) 82 114 

Bottom (%) -2 +2 

Dexamethasone     

(Weak Positive) 

Slope -1.4 -0.6 
Top (%) 87 106 

Bottom (%) -12 +12 

 

3.6.2 Classification 

The classification of a chemical as a binder or non-binder was made on the basis of the 

average results of three non-concurrent runs, each of which meet the performance criteria and 

taken together, were consistent with each other, as per OPPTS guideline 890.1150.  Each run 

was classified as “binder,” “non-binder,” or “equivocal.” 

 

A run was classified as “binder” with the ARs if the lowest point on the fitted response curve 

within the range of the data was less than 50%.   

 

“Percent” refers to binding of the radiolabeled R1881.  Thus, “less than 50%” means that less 

than 50% of the radiolabeled R1881 was bound, or equivalently, that more than 50% of the 

radiolabeled R1881 had been displaced from the receptor.  In other words, a run was 

classified as “binder” if a Log(IC50) was obtained. 

 

A run was classified as a “non-binder” if the lowest point on the fitted response curve within 

the range of the data was above 75%. 

 

A run was classified as “equivocal” if the average lowest point on the fitted response curves 

within the range of the data was above 50% but below 75%. 
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After each run was classified, the chemical was classified by assigning the following values 

to each run and averaging across runs: 

Binder: 2 

Equivocal: 1 

Non-binder: 0 

 

Chemical classification, based on the average of all the runs performed for a chemical: 

Binder:  average ≥ 1.5 

Equivocal:  0.5 ≤ average < 1.5 

Non-binder:  average < 0.5 

 

For example, if a chemical was tested in three runs in one lab and is determined to be 

interactive in 2 runs and equivocal in 1 run, to classify this chemical one would average 2, 2, 

and 1 = ~1.67 and the chemical would be considered a “binder” because the average was 

greater than 1.5. 

 

4.0 RESULTS AND DISCUSSION 

4.1 Concentration Range for the Test Substance 

In order to identify a suitable top concentration for use in the binding assays, preliminary 

assessments of precipitation were conducted as described in Sections 3.2.  The final 

concentrations of ensulizole, avobenzone, homosalate and padimate-O to assess precipitation 

were: 10
-10

, 10
-9

, 10
-8

, 10
-7

, 10
-6

, 10
-5

, 10
-4

 and 10
-3

 M. 

 

The suitable top concentration of ensulizole was 10
-3

 M for use in all three valid independent 

runs (11-February-2013, 14-February-2013 and 16-February-2013) while the suitable top 

concentration of avobenzone, homosalate and padimate-O for use in all three valid 

independent runs was 10
-5

 M as precipitation was seen at 10
-4

 and 10
-3

 M. 

 

The final concentrations of ensulizole assessed in the binding assays were:  10
-10

, 10
-9

, 10
-8

, 

10
-7

, 10
-6

, 10
-5

, 10
-4

 and 10
-3

 M for all three valid independent runs (11-February-2013, 14-

February-2013 and 16-February-2013), while the final concentrations of avobenzone, 

homosalate and padimate-O assessed in the binding assays were:  10
-10

, 10
-9

, 10
-8

, 10
-7

, 10
-6

 

and 10
-5

 because of precipitation of the test substances at 10
-4

 and 10
-3

 M. 

 

4.2 Binding Assay Acceptance Criteria 

In all three valid independent runs of the assay, increasing concentrations of unlabeled R1881 

displaced [
3
H]-R1881 from the receptor in a manner consistent with one-site competitive 

binding, and the ligand depletion was held below 15%.  Also, the solvent did not alter the 

assay sensitivity or reliability.  Finally, the data were within the acceptable ranges specified 

in Section 3.6.1.   
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4.3 Results 

The suitable top concentration of ensulizole was 10
-3

 M for use in all three valid independent 

runs (11-February-2013, 14-February-2013 and 16-February-2013) while the suitable top 

concentration of avobenzone, homosalate and padimate-O for use in all three valid 

independent runs was 10
-5

 M as precipitation was seen at 10
-4

 and 10
-3

 M.   

 

Three independent runs of the binding assay were conducted.  In the first valid independent 

run (11-February-2013), the mean specific binding was > 75% at every soluble concentration 

tested for ensulizole, avobenzone, homosalate and padimate-O resulting in a classification of 

“non-binder” for all four test substances.  The mean specific binding for avobenzone, 

homosalate and padimate-O at 10
-4

 M and 10
-3

 M was not assessed because precipitation was 

observed at these concentrations.  The weak positive control dexamethasone had a LogIC50 

of -4.5 M while the LogIC50 of R1881 was -9.9 M.       

 

In the second valid independent run (14-February-2013), the mean specific binding was 

> 75% at every soluble concentration tested for avobenzone, ensulizole and homosalate 

resulting in a classification of “non-binder” for these three test substances.  The mean 

specific binding for avobenzone, homosalate and padimate-O at 10
-4

 M and 10
-3

 M was not 

assessed because precipitation was observed at these concentrations.  The mean specific 

binding for padimate-O was > 75% at every soluble concentration tested except for 10
-8 

M 

(44.8%) and 10
-6 

M (75.0%).  A Dixon-Q outlier test can eliminate one of the three replicates 

in the 10
-6 

M data set, resulting in a mean specific binding value of 102.4%.  Additionally, 

the replicates at 10
-8 

M are substantially varied, exhibiting specific binding of -0.3% 

(replicate 1), 54.6% (replicate 2) and 80.0% (replicate 3).  Because all three replicates are so 

varied, the Dixon-Q outlier test will not allow removal of one or more of the replicates in the 

analysis.  However, these inconsistencies between replicates suggest a loss of all or a part of 

the HAP pellet during the final extraction and washing steps.  Since all soluble 

concentrations, both higher and lower than 10
-8 

M, exhibit mean specific binding of > 75%, 

padimate-O is also classified as a “non-binder” for this run.  The weak positive control 

dexamethasone had a LogIC50 of -4.5 M while the LogIC50 of R1881 was -9.9 M.     

Finally, in the third valid independent run (16-February-2013), the mean specific binding was 

> 75% at every soluble concentration tested for ensulizole, avobenzone, homosalate, and 

padimate-O, resulting in the classification as a “non-binder” for all four test substances.  The 

mean specific binding for avobenzone, homosalate and padimate-O at 10
-4

 M and 10
-3

 M was 

not assessed because precipitation was observed at these concentrations.  The weak positive 

control dexamethasone had a LogIC50 of -4.6 M while the LogIC50 of R1881 was -10.0 M.  

 

The mean relative binding affinity, or RBA (calculated by dividing the LogIC50 of the 

control/test material by the LogIC50 of the positive control R1881) was 0.5 for 

dexamethasone.  As ensulizole, avobenzone, homosalate and padimate-O were not classified 

as an overall “binder” (mean specific binding > 50%), the RBA could not be calculated. 
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5.0 CONCLUSIONS 

All four test materials, ensulizole, avobenzone, homosalate and padimate-O are classified as 

“non-binders” of the AR in all three independent runs and thus have a final classification of 

“non-binder.” 

 

6.0 REFERENCES 

Endocrine Disruptor Screening Program Test Guidelines.  OPPTS 890.1150: Androgen 
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TABLE 1 Results of 1
st 

Valid Binding Assay – Controls – February 11, 2013 

Test Material 
Concentration 

(Log[M]) 

Specific 

Binding (%) 

Standard 

Deviation 

Standard 

Error of 

Mean 

% Coefficient 

of Variation 

R1881 (NSB) 

-6 0.0 0.6 0.3 2.4E+17 

-7 0.2 0.6 0.4 316.0 

-8 1.4 0.5 0.3 32.5 

-9 10.7 0.9 0.5 8.1 

-10 52.1 4.7 2.7 8.9 

-11 87.8 4.0 2.3 4.6 

Dexamethasone 

-3 3.1 1.5 0.8 46.7 

-4 18.8 0.9 0.5 4.6 

-5 77.7 9.4 5.4 12.1 

-6 92.4 2.9 1.7 3.2 

-7 95.8 2.1 1.2 2.2 

-8 98.3 2.3 1.3 2.3 

-9 96.7 0.4 0.2 0.4 

-10 95.2 2.6 1.5 2.7 
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TABLE 2 Results of 1
st 

Valid Binding Assay – Test Articles – February 11, 

2013 

Test Material 
Concentration 

(Log[M]) 

Specific 

Binding (%) 

Standard 

Deviation 

Standard 

Error of 

Mean 

% 

Coefficient 

of Variation 

Ensulizole 

-3 94.4 0.9 0.5 0.9 

-4 97.1 2.0 1.2 2.1 

-5 99.8 0.6 0.4 0.6 

-6 97.6 3.7 2.2 3.8 

-7 97.6 1.8 1.1 1.9 

-8 100.9 0.5 0.3 0.5 

-9 99.3 2.9 1.7 2.9 

-10 86.6 20.2 11.6 23.3 

Avobenzone 

-3 101.3 3.2 1.9 3.2 

-4 68.0 48.8 28.2 71.8 

-5 87.8 12.1 7.0 13.8 

-6 97.5 3.1 1.8 3.1 

-7 96.0 0.8 0.4 0.8 

-8 96.5 7.4 4.3 7.6 

-9 97.5 2.3 1.4 2.4 

-10 96.3 1.5 0.9 1.6 

Homosalate  

-3 37.2 1.5 0.9 4.0 

-4 51.9 3.2 1.8 6.1 

-5 89.5 1.2 0.7 1.3 

-6 96.6 3.0 1.8 3.2 

-7 96.1 2.8 1.6 3.0 

-8 98.5 1.0 0.6 1.0 

-9 98.6 2.6 1.5 2.7 

-10 99.5 1.3 0.8 1.3 

Padimate-O 

-3 91.0 2.4 1.4 2.6 

-4 91.4 5.9 3.4 6.4 

-5 98.3 1.6 0.9 1.6 

-6 96.9 3.6 2.1 3.7 

-7 98.5 1.2 0.7 1.2 

-8 98.4 1.7 1.0 1.8 

-9 97.0 2.0 1.1 2.1 

-10 99.8 2.0 1.2 2.0 

Red lettering indicates where significant precipitation of test material was observed. 
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TABLE 3 1
st
 Valid Run - Upper and Lower Parameters in Competitive Assay 

Binding Curves for the Standards – February 11, 2013 

Parameter Unit R1881 Dexamethasone 

Bottom Plateau Level % binding 0 2 

Top Plateau Level % binding 95 96 

Hill Slope Log10(M)
-1

 -1.0 -1.3 
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TABLE 4 Results of 2
nd

 Valid Binding Assay – Controls – February 14, 2013 

Test Material 
Concentration 

(Log[M]) 

Specific 

Binding (%) 

Standard 

Deviation 

Standard 

Error of 

Mean 

% 

Coefficient 

of Variation 

R1881 (NSB) 

-6 0.0 0.6 0.2 -1.3E+18 

-7 1.1 0.4 0.2 38.9 

-8 2.2 0.7 0.4 30.6 

-9 11.5 0.5 0.3 4.1 

-10 54.4 2.6 1.5 4.7 

-11 93.8 3.6 2.1 3.8 

Dexamethasone 

-3 2.1 1.7 1.0 80.7 

-4 23.2 0.3 0.2 1.1 

-5 75.0 3.8 2.2 5.1 

-6 92.4 0.8 0.6 0.9 

-7 99.4 2.5 1.4 2.5 

-8 99.6 3.6 2.1 3.6 

-9 105.4 1.5 0.9 1.4 

-10 101.1 1.4 0.8 1.4 
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TABLE 5 Results of 2
nd

 Valid Binding Assay – Test Articles – February 14, 

2013 

Test Material 
Concentration 

(Log[M]) 

Specific 

Binding (%) 

Standard 

Deviation 

Standard 

Error of 

Mean 

% 

Coefficient 

of Variation 

Ensulizole 

-3 84.4 2.1 1.2 2.5 

-4 98.4 0.7 0.4 0.7 

-5 101.9 1.5 0.9 1.5 

-6 103.3 3.6 2.1 3.5 

-7 100.4 2.6 1.5 2.5 

-8 98.9 0.8 0.4 0.8 

-9 98.0 1.1 0.6 1.1 

-10 104.8 1.0 0.6 1.0 

Avobenzone 

-3 98.0 0.6 0.3 0.6 

-4 98.5 0.6 0.4 0.6 

-5 93.9 6.1 3.5 6.5 

-6 97.4 1.5 0.9 1.6 

-7 99.8 3.4 2.0 3.4 

-8 99.9 1.2 0.7 1.2 

-9 99.1 0.9 0.5 0.9 

-10 94.9 1.6 0.9 1.7 

Homosalate  

-3 35.2 3.7 2.1 10.5 

-4 46.1 3.5 2.0 7.6 

-5 86.2 2.3 1.3 2.6 

-6 77.0 2.3 1.3 3.0 

-7 103.3 2.0 1.2 2.0 

-8 101.1 1.5 0.9 1.5 

-9 100.9 5.3 3.0 5.2 

-10 93.3 5.6 3.2 6.0 

Padimate-O 

-3 72.6 5.1 3.0 7.1 

-4 95.4 3.2 1.8 3.3 

-5 103.4 0.7 0.4 0.7 

-6 75.0 47.5 27.4 63.4 

-7 90.0 4.5 2.6 5.0 

-8 44.8 41.0 23.7 91.6 

-9 102.1 5.9 3.4 5.8 

-10 104.1 1.0 0.6 1.0 

Red lettering indicates where significant precipitation of test material was observed. 
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TABLE 6 Results of 2
nd

 Valid Binding Assay - Upper and Lower Parameters 

in Competitive Assay Binding Curves for the Standards – February 14, 2013 

Parameter Unit R1881 Dexamethasone 

Bottom Plateau Level % binding 0 -3 

Top Plateau Level % binding 103 101 

Hill Slope Log10(M)
-1

 -1.0 -0.9 
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TABLE 7 Results of 3
rd

 Valid Binding Assay – Controls – February 16, 2013 

Test Material 
Concentration 

(Log[M]) 

Specific 

Binding (%) 

Standard 

Deviation 

Standard 

Error of 

Mean 

% 

Coefficient 

of Variation 

R1881 (NSB) 

-6 0.0 1.3 0.6 -1.8E+18 

-7 0.0 0.2 0.1 -526.8 

-8 1.6 0.7 0.4 46.0 

-9 9.5 0.4 0.2 4.3 

-10 52.4 3.6 2.1 6.8 

-11 91.9 1.7 1.0 1.8 

Dexamethasone 

-3 4.4 2.2 1.3 49.1 

-4 20.6 3.0 1.7 14.4 

-5 73.4 1.8 1.0 2.4 

-6 96.2 1.5 0.9 1.6 

-7 100.6 2.2 1.3 2.2 

-8 102.5 1.8 1.1 1.8 

-9 101.7 2.9 1.7 2.8 

-10 99.2 2.5 1.4 2.5 
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TABLE 8 Results of 3
rd

 Valid Binding Assay – Test Articles – February 16, 

2013 

Test Material 
Concentration 

(Log[M]) 

Specific 

Binding (%) 

Standard 

Deviation 

Standard 

Error of 

Mean 

% 

Coefficient 

of Variation 

Ensulizole 

-3 93.6 5.6 3.2 6.0 

-4 92.9 6.3 3.6 6.7 

-5 102.6 1.3 0.7 1.3 

-6 101.5 1.5 0.9 1.5 

-7 75.5 43.7 25.2 57.9 

-8 95.3 5.8 3.4 6.1 

-9 100.5 0.6 0.4 0.6 

-10 96.9 2.4 1.4 2.5 

Avobenzone 

-3 97.0 2.8 1.6 2.9 

-4 94.9 3.5 2.0 3.7 

-5 103.0 3.1 1.8 3.0 

-6 98.7 1.9 1.1 1.9 

-7 95.8 1.2 0.7 1.3 

-8 100.9 0.8 0.5 0.8 

-9 104.1 0.8 0.5 0.8 

-10 90.1 10.2 5.9 11.4 

Homosalate  

-3 28.2 6.5 3.8 23.1 

-4 57.0 9.1 5.3 16.0 

-5 92.9 3.8 2.2 4.0 

-6 83.6 20.6 11.9 24.6 

-7 99.6 3.4 2.0 3.4 

-8 99.4 1.1 0.6 1.1 

-9 103.0 2.1 1.2 2.0 

-10 99.7 1.2 0.7 1.2 

Padimate-O 

-3 81.7 10.9 6.3 13.3 

-4 92.7 1.5 0.9 1.6 

-5 99.1 3.2 1.8 3.2 

-6 103.4 2.3 1.3 2.2 

-7 100.0 0.7 0.4 0.7 

-8 91.2 11.5 6.7 12.6 

-9 97.0 0.6 0.4 0.7 

-10 92.3 9.2 5.3 9.9 

Red lettering indicates where significant precipitation of test material was observed. 



 

Report Number: 9070-100794ARB Page 33 of  128 

 

TABLE 9 Results of 3
rd

 Valid Binding Assay - Upper and Lower Parameters 

in Competitive Assay Binding Curves for the Standards – February 16, 2013 

Parameter Unit R1881 Dexamethasone 

Bottom Plateau Level % binding 0 2 

Top Plateau Level % binding 100 101 

Hill Slope Log10(M)
-1

 -1.0 -1.0 
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APPENDIX 1 Raw and Normalized Data Valid Run 1 – February 11, 2013 

(continued) 

 

 

 

 

 

 





  

Report Number: 9070-100794ARB                                                                   Page 45 of  128 

 

APPENDIX 1 Raw and Normalized Data Valid Run 2 – February 14, 2013 

(continued) 
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APPENDIX 1 Raw and Normalized Data Valid Run 3 – February 16, 2013 

(continued) 
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APPENDIX 2 Rat Prostate Cytosol Preparation and Information  

Runs 1 and 2 used cytosol isolated on February 01, 2013 and qualified on February 2-5, 

2013.  Run 3 used cytosol isolated on April 26, 2012 and qualified February 6-8, 2013. 

 

February 01, 2013 cytosol preparation. 

 

   Supplier Charles River Laboratories 

   Strain Sprague-Dawley 

   Age 80-90 days 

   Days after castration 1 (24 hours) 

      

   Protein Concentration  1.5 mg/mL 

   Method of Determination  Bradford Method 

   Supplier and Product 
Thermo Scientific Coomassie Bradford 

Protein Kit 

   Catalog Number 23200 

  

   Batch/Lot Number NK175919 

   

   Method of Transport FedEx – priority overnight 

   Conditions of Transport Dry Ice 

 

Rat prostate glands were purchased from Charles River Laboratories.  Collection of rat 

prostrates was not performed according to GLP, though a QA inspection was performed on 

01Feb13 and reported to management on 08Feb13.  The cytosol preparation was performed 

on February 01, 2013.  The homogenizer probe was pre-chilled by placing it in an ice cold 

beaker of low-salt TEDG buffer on ice.  The prostate tissue was checked for healthy 

appearance (no fibrous, inflamed, edematous or infected appearance) and any tissues that 

appeared compromised were discarded and excess fascia was trimmed, if necessary.  The 

prostate tissues were added to a beaker of low-salt TEDG buffer in ice bath, at 10 ml of 

buffer/g tissue.  Prostates were minced with fine scissors until all pieces were small 1-2 mm 

cubes.  Then the minced tissue was homogenized at ~4°C using a pre-chilled Polytron 

homogenizer.  For the Polytron PT 10-35GT, setting 3, with 3 short 4 sec bursts of power 

spaced at 20 sec intervals was used.  The homogenates were transferred to pre-cooled 

centrifuge tubes, balanced, and centrifuged at 30,000 x g for 30 minutes in a centrifuge 

cooled to ~4°C.  The resulting supernatant contained the low-salt cytosolic receptors.  The 

supernatant from all samples was pooled, gently mixed and aliquoted into labeled tubes and 

stored at approximately -80ºC.  The cytosol preparations used in this study were thawed 

immediately prior to use in the assay and any leftover cytosol was discarded.  The protein 

content for each batch of cytosol was determined using the Bradford method. 
 

 

 





  

   

 

R
ep

o
rt N

u
m

b
er: 9

0
7
0
-1

0
0
7
9
4
A

R
B

                                                                   P
ag

e 5
0
 o

f 1
2

8
 

Raw Data Plate Map  
 1 2 3 4 5 6 7 8 9 10 11 12 

A      2 2 2  Neat cyto Neat cyto Neat cyto 

B      1.5 1.5 1.5  2x cyto 2x cyto 2x cyto 

C      1 1 1  3x cyto 3x cyto 3x cyto 

D      0.75 0.75 0.75  5x cyto 5x cyto 5x cyto 

E      0.5 0.5 0.5  10x cyto 10x cyto 10x cyto 

F      0.25 0.25 0.25  water blank water blank water blank 

G      0.125 0.125 0.125  water blank water blank water blank 

H      0.025 0.025 0.025  water blank water blank water blank 

      

BSA 

standards 

(mg/mL) 

BSA 

standards 

(mg/mL) 

BSA 

standards 

(mg/mL) 

 
cytosol 

samples 
cytosol 

samples 
cytosol 

samples 

 

Raw Data 
Plate Seq#: 9783  

Comment: 
Acquired: Friday, February 01, 2013 3:13 PM  Temperature Min/Max: 0.0/0.0ｰC     

Absorbance-A File Report: C:\Fusion data files\MTT_(null)_02-01-13_2030.TXT      

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

A 0.068 0.087 0.041 0.041 0.042 1.214 1.227 1.243 0.042 1.366 1.375 1.378 

B 0.077 0.041 0.041 0.041 0.041 1.117 1.128 1.145 0.041 1.214 1.222 1.222 

C 0.355 0.041 0.041 0.042 0.041 0.998 1.023 1.025 0.043 1.09 1.281 1.084 

D 0.061 0.042 0.041 0.043 0.043 0.918 0.926 0.924 0.045 0.889 0.895 0.914 

E 0.065 0.042 0.044 0.043 0.042 0.753 0.773 0.766 0.04 0.683 0.689 0.655 

F 0.277 0.041 0.042 0.042 0.043 0.583 0.719 0.601 0.04 0.407 0.407 0.406 

G 0.062 0.042 0.041 0.041 0.042 0.500 0.511 0.506 0.04 0.406 0.408 0.412 

H 0.062 0.065 0.042 0.041 0.042 0.418 0.416 0.425 0.04 0.411 0.407 0.414 
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Protein Optimization 

The optimal protein concentration for use in the assays was determined by incubating 

increasing concentrations of cytosol with 0.25 nM [
3
H]-R1881.  This allowed for the 

determination of the protein concentration that binds no more than 25-35% of the total 

radiolabel added. 

Code (N=3 of 

each) 
Receptor 

Dilution 
Receptor 

concentration 
Inert R1881 3

H-R1881 Cytosol 

TB 0.25nM undiluted Conc 1 none 7.5 µL of 10 nM 300 µL 
TB 0.25nM 1:1.25 Conc 2 none 7.5 µL of 10 nM 300 µL 

TB 0.25nM 1:1.5 Conc 3 none 7.5 µL of 10 nM 300 µL 
TB 0.25nM 1:2 Conc 4 none 7.5 µL of 10 nM 300 µL 
TB 0.25nM 1:3 Conc 5 none 7.5 µL of 10 nM 300 µL 

NSB 0.25nM undiluted Conc 1 7.5 µL of 1 µM 7.5 µL of 10 nM 300 µL 

NSB 0.25nM 1:1.25 Conc 2 7.5 µL of 1 µM 7.5 µL of 10 nM 300 µL 

NSB 0.25nM 1:1.5 Conc 3 7.5 µL of 1 µM 7.5 µL of 10 nM 300 µL 
NSB 0.25nM 1:2 Conc 4 7.5 µL of 1 µM 7.5 µL of 10 nM 300 µL 
NSB 0.25nM 1:3 Conc 5 7.5 µL of 1 µM 7.5 µL of 10 nM 300 µL 
TB 1.0 nM undiluted Conc 1 none 30 µL of 10 nM 300 µL 
TB 1.0 nM 1:1.25 Conc 2 none 30 µL of 10 nM 300 µL 

TB 1.0 nM 1:1.5 Conc 3 none 30 µL of 10 nM 300 µL 
TB 1.0 nM 1:2 Conc 4 none 30 µL of 10 nM 300 µL 
TB 1.0 nM 1:3 Conc 5 none 30 µL of 10 nM 300 µL 

NSB 1.0 nM undiluted Conc 1 30 µL of 1 µM 30 µL of 10 nM 300 µL 
NSB 1.0 nM 1:1.25 Conc 2 30 µL of 1 µM 30 µL of 10 nM 300 µL 

NSB 1.0 nM 1:1.5 Conc 3 30 µL of 1 µM 30 µL of 10 nM 300 µL 
NSB 1.0 nM 1:2 Conc 4 30 µL of 1 µM 30 µL of 10 nM 300 µL 
NSB 1.0 nM 1:3 Conc 5 30 µL of 1 µM 30 µL of 10 nM 300 µL 
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Saturation Binding Methods 

Once the proper protein concentration was determined, a saturation binding experiment 

measuring total and non-specific binding of [
3
H]-R1881 was performed to demonstrate that 

the androgen receptor (AR) was present in reasonable concentrations and had the appropriate 

affinity for the native ligand.  The conditions for the saturation binding experiment are 

summarized in Table 1. 

 

TABLE A1.  Summary of Conditions for Saturation Binding Experiment 
 

Source of receptor  Rat prostate cytosol  

Concentration of radioligand  (as serial dilutions) 0.25-10 nM 

Concentration of non-labeled ligand (100X [radioligand]) 25-1000 nM 

Concentration of receptor Sufficient to bind ~25-35% of 

radioligand at 0.25 nM 

Temperature  ~4ºC  

Incubation time  16-20 hours  

Composition of assay 

buffer 

Tris  10 mM (pH 7.4) 

EDTA  1.5 mM  

Glycerol  10%  

Phenylmethylsulfonyl fluoride  1 mM  

DTT  1 mM  

 Sodium Molybdate 1mM 

 
The [

3
H]-R1881 was manufactured on October 10, 2012 and the specific activity was 85.1 

Ci/mmol.  On the day of the assay the specific activity of the stock solution [
3
H]-R1881 was 

adjusted for decay over time, and serial dilutions in low-salt TEDG + PMSF buffer were 

prepared to achieve the final concentrations of 0.25, 0.50, 0.70, 1.0, 1.5, 2.5, 5.0, and 10.0 

nM.  Solutions of non-labeled R1881 were prepared in a similar manner to achieve 

concentrations that were 100-fold greater than each respective radiolabeled concentration to 

result in final concentrations of 25, 50, 70, 100, 150, 250, 500 and 1000 nM.  For each batch 

of cytosol, the optimal protein concentration was determined by calculating specific binding 

to differing amounts of protein per tube, using 0.25 nM radiolabeled R1881, until a 

concentration was reached that bound ~25-35% of the total radioactivity added.  The protein 

concentration was 0.45 mg per assay tube for the three saturation binding experiments.  Each 

assay consisted of three non-concurrent binding assay runs (February 02, 2013, February 04, 

2013 and February 05, 2013), and each run contained three concurrent replicates at each 

concentration, resulting in the 72 sample tubes depicted in Table 2.  QA inspection of Run 1 

(Day 2) and Run 2 (Day 1) was performed on 04Feb13 and reported to management on 

08Feb13.   
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Table A2.  Saturation Binding Experiment Set-up Per Run 

N= 
Tube 

Type 

Hot 

Initial 

Conc. 

(nM) 

Hot 

R1881 

Added 

(µL) 

Hot 

Final 

Conc. 

(nM)
d 

Cold 

Initial 

Conc 

(µM) 

Cold 

Added 

(µL) 

Cold 

Final 

Conc. 

(nM) 

Triamcinolone 

Added (µL) 

Cytosol 

(µL) 

3 TB
a 

10 7.5 0.25 -- -- -- 50 300 

3 TB 10 15 0.5 -- -- -- 50 300 

3 TB 10 21 0.7 -- -- -- 50 300 

3 TB 10 30 1 -- -- -- 50 300 

3 TB 10 45 1.5 -- -- -- 50 300 

3 TB 100 7.5 2.5 -- -- -- 50 300 

3 TB 100 15 5 -- -- -- 50 300 

3 TB 100 30 10 -- -- -- 50 300 

3 NSB
b 

10 7.5 0.25 1 7.5 25 50 300 

3 NSB 10 15 0.5 1 15 50 50 300 

3 NSB 10 21 0.7 1 21 70 50 300 

3 NSB 10 30 1 1 30 100 50 300 

3 NSB 10 45 1.5 1 45 150 50 300 

3 NSB 100 7.5 2.5 10 7.5 250 50 300 

3 NSB 100 15 5 10 15 500 50 300 

3 NSB 100 30 10 10 30 1000 50 300 

3 TA
c 

10 7.5 -- -- -- -- -- -- 

3 TA 10 15 -- -- -- -- -- -- 

3 TA 10 21 -- -- -- -- -- -- 

3 TA 10 30 -- -- -- -- -- -- 

3 TA 10 45 -- -- -- -- -- -- 

3 TA 100 7.5 -- -- -- -- -- -- 

3 TA 100 15 -- -- -- -- -- -- 

3 TA 100 30 -- -- -- -- -- -- 

a  Total binding = [
3
H]-R1881 bound to AR 

b  Non-specific binding = [
3
H]-R1881 and 100-fold greater non-labeled bound to AR 

c  Total [
3
H]-R1881 alone for dpm determination at each concentration 

 

First, the necessary volumes of [
3
H]-R1881, cold R1881 and 60 µM triamcinolone were 

added to every total binding tube and non-specific binding tube.  These tubes were placed in 

a speed-vac to dry.  While the tubes were drying, aliquots of each concentration of 

[
3
H]-R1881 were added, in triplicate, to 14 mL scintillation cocktail in a 20 mL scintillation 

vial to determine total radioligand added.  Once cytosol was added, the tubes were incubated 

at approximately 4C, with gentle vortexing, for 20 hr 35 min, 19 hr 35 min and 19 hr 40 min 

for the first, second and third saturation binding experiments, respectively.  To separate 

bound from free R1881, 500 µL of hydroxyapatite (HAP) slurry was added to fresh tubes.  A 

100 µL aliquot of each total binding and non-specific binding tube was added to the HAP 

tubes and they were vortexed (5 times with 4-minute intervals).  Subsequently, the contents 

of each tube were washed three times as follows:  2 mL of ice cold TEDG +PMSF buffer was 

added, vortexed and centrifuged for 3 min at 700 x g.  The supernatant decanted and 

discarded.  The HAP pellet remaining in each tube was resuspended in 2 mL absolute ethanol 

to extract the [
3
H]-R1881, followed by vortexing, and centrifugation for 10 min at 700 x g.  

20 mL scintillation vials were filled with 14 mL scintillation cocktail and the entire 

supernatant was assessed by scintillation counting.  The temperature was maintained at 
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approximately 4ºC throughout the assay prior to extraction with ethanol.  This was repeated 

two more times for a total of three saturation binding runs. 

 

Data Analysis 

For the Saturation Binding Experiment, total binding and non-specific binding data were 

modeled via non-linear regression using Graph Pad Prism v. 5 (GraphPad Software, Inc., La 

Jolla, CA), incorporating automatic outlier elimination according to the method of Motulsky 

and Brown (2006) implemented by using the ROUT procedure in Prism v. 5 with a Q value of 

1.0.  Scatchard plots were also generated using Graph Pad Prism v. 5.  Receptor binding data 

plots were corrected for ligand depletion using the method of Swillens (1995).  Parameters 

reported from the Saturation Binding Experiment (Kd and Bmax), means and standard deviations, 

were calculated for each run and the means and standard errors were calculated for the composite 

three runs using Microsoft Excel 2010 (Redmond, WA; version 14.0.6123.5001). 

 

Saturation Binding Results 

Non-specific binding was only 10.0% of total binding (mean value for all three saturation 

binding runs).  This is within the suggested range of 8.1% – 10.0% and is within historical 

CeeTox values.  The mean dissociation constant (Kd) for [
3
H]-R1881 was 0.536 ± 0.038 nM.  

The mean estimated Bmax was 0.012 ± 0.0002 nM (4.657 ± 0.071 fmol/100µg) for the single 

batch of prostate cytosol that was prepared.  Though both these values are slightly lower than 

the suggested values in the guideline, they are comparable to CeeTox historical data.  

Confidence in these numbers is high according to the goodness of fit (r
2
 = 0.947 – 0.992) and 

the small variation among runs. 

 

TABLE A3.  Saturation Binding Experiment of R1881 with Androgen Receptor from Rat Prostate 

Cytosol 
 

Parameter Run 1 Run 2 Run 3 Runs 1-3
 a
 

R
2
 (unweighted) 0.992 0.947 0.969 0.947 – 0.992 

Bmax (nM) 0.011 0.012 0.013 0.012 ± 0.0002 

Bmax (fmol/100 μg protein) 4.526 4.679 4.768 4.657 ± 0.071 

Kd (nM) 0.474 0.530 0.606 0.536 ± 0.038 

a  The range of R2 is reported and the mean ± SEM is reported for the other parameters. 

R
2
 = Goodness of fit for curve calculated for specific binding 

 

 

 









  

Report Number: 9070-100794ARB                                                                   Page 58 of  128 

 

April 26, 2012 cytosol preparation. 

 

   Supplier Charles River Laboratories 

   Strain Sprague-Dawley 

   Age 80-90 days 

   Days after castration 1 (24 hours) 

      

   Protein Concentration 2.2 mg/mL 

   Method of Determination  Bradford Method 

   Supplier and Product Bio-Rad Dye Reagent 

   Catalog Number 500-0205 

  

   Batch/Lot Number 200005735 

   

   Method of Transport FedEx – priority overnight 

   Conditions of Transport Dry Ice 

 

Rat prostate glands were purchased from Charles River Laboratories.  Collection of rat 

prostrates was not performed according to GLP.  The cytosol preparation was performed on 

April 26, 2012.  The homogenizer probe was pre-chilled by placing it in an ice cold beaker of 

low-salt TEDG buffer on ice.  The prostate tissue was checked for healthy appearance (no 

fibrous, inflamed, edematous or infected appearance) and any tissues that appeared 

compromised were discarded and excess fascia was trimmed, if necessary.  The prostate 

tissues were added to a beaker of low-salt TEDG buffer in ice bath, at 10 ml of buffer/g 

tissue.  Prostates were minced with fine scissors until all pieces were small 1-2 mm cubes.  

Then the minced tissue was homogenized at ~4°C using a pre-chilled Polytron homogenizer.  

For the Polytron PT 10-35GT, setting 3, with 3 short 4 sec bursts of power spaced at 20 sec 

intervals was used.  The homogenates were transferred to pre-cooled centrifuge tubes, 

balanced, and centrifuged at 30,000 x g for 30 minutes in a centrifuge cooled to ~4°C.  The 

resulting supernatant contained the low-salt cytosolic receptors.  The supernatant from all 

samples was pooled, gently mixed and aliquoted into labeled tubes and stored at 

approximately -80ºC.  The cytosol preparations used in this study were thawed immediately 

prior to use in the assay and any leftover cytosol was discarded.  The protein content for each 

batch of cytosol was determined using the Bradford method. 
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Raw Data Plate Map 

The green color refers to the protein optimization and the blue color is the bovine serum albumin (BSA) standard curve used to 

determine protein concentration of the isolated prostate cytosol. 
 1 2 3 4 5 6 7 8 9 10 11 12 

A neat cyto neat cyto neat cyto water empty empty empty empty empty 2 2 2 

B 2X cyto 2X cyto 2X cyto water empty empty empty empty empty 1 1 1 

C 3X cyto 3X cyto 3X cyto water empty empty empty empty empty 0.5 0.5 0.5 

D 10X cyto 10X cyto 10X cyto water empty empty empty empty empty 0.25 0.25 0.25 

E 20X cyto 20X cyto 20X cyto water empty empty empty empty empty 0.1 0.1 0.1 

F 40X cyto 40X cyto 40X cyto water empty empty empty empty empty 0.05 0.05 0.05 

G buffer buffer buffer water empty empty empty empty empty 0.025 0.025 0.025 

H water water water water empty empty empty empty empty 0.01 0.01 0.01 

             

 

Raw Data  

Absorbance values at a wavelength of 570 nm. 
 1 2 3 4 5 6 7 8 9 10 11 12 

A 3.310 3.310 3.310 0.140 0.044 0.041 0.040 0.041 0.042 2.065 2.125 2.071 

B 2.708 2.611 2.590 0.142 0.041 0.041 0.042 0.049 0.043 1.300 1.177 1.230 

C 2.344 2.348 2.336 0.141 0.042 0.041 0.041 0.041 0.041 0.658 0.724 0.794 

D 0.848 0.969 0.847 0.315 0.042 0.042 0.042 0.039 0.042 0.455 0.457 0.457 

E 0.526 0.512 0.514 0.139 0.050 0.044 0.038 0.040 0.038 0.253 0.279 0.280 

F 0.354 0.342 0.356 0.143 0.043 0.041 0.039 0.040 0.040 0.200 0.203 0.209 

G 0.138 0.145 0.139 0.142 0.043 0.040 0.037 0.040 0.038 0.176 0.181 0.196 

H 0.144 0.144 0.144 0.143 0.042 0.042 0.041 0.039 0.039 0.159 0.158 0.156 
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Protein Optimization 

The optimal protein concentration for use in the assays was determined by incubating 

increasing concentrations of cytosol with 0.25 nM [
3
H]-R1881.  This allowed for the 

determination of the protein concentration that binds no more than 25-35% of the total 

radiolabel added. 

Code (N=3 of 

each) 
Receptor 

Dilution 
Receptor 

concentration 
Inert R1881 3

H-R1881 Cytosol 

TB 0.25nM undiluted Conc 1 none 7.5 µL of 10 nM 300 µL 
TB 0.25nM 1:1.25 Conc 2 none 7.5 µL of 10 nM 300 µL 

TB 0.25nM 1:1.5 Conc 3 none 7.5 µL of 10 nM 300 µL 
TB 0.25nM 1:2 Conc 4 none 7.5 µL of 10 nM 300 µL 
TB 0.25nM 1:3 Conc 5 none 7.5 µL of 10 nM 300 µL 

NSB 0.25nM undiluted Conc 1 7.5 µL of 1 µM 7.5 µL of 10 nM 300 µL 

NSB 0.25nM 1:1.25 Conc 2 7.5 µL of 1 µM 7.5 µL of 10 nM 300 µL 

NSB 0.25nM 1:1.5 Conc 3 7.5 µL of 1 µM 7.5 µL of 10 nM 300 µL 
NSB 0.25nM 1:2 Conc 4 7.5 µL of 1 µM 7.5 µL of 10 nM 300 µL 
NSB 0.25nM 1:3 Conc 5 7.5 µL of 1 µM 7.5 µL of 10 nM 300 µL 
TB 1.0 nM undiluted Conc 1 none 30 µL of 10 nM 300 µL 
TB 1.0 nM 1:1.25 Conc 2 none 30 µL of 10 nM 300 µL 

TB 1.0 nM 1:1.5 Conc 3 none 30 µL of 10 nM 300 µL 
TB 1.0 nM 1:2 Conc 4 none 30 µL of 10 nM 300 µL 
TB 1.0 nM 1:3 Conc 5 none 30 µL of 10 nM 300 µL 

NSB 1.0 nM undiluted Conc 1 30 µL of 1 µM 30 µL of 10 nM 300 µL 
NSB 1.0 nM 1:1.25 Conc 2 30 µL of 1 µM 30 µL of 10 nM 300 µL 

NSB 1.0 nM 1:1.5 Conc 3 30 µL of 1 µM 30 µL of 10 nM 300 µL 
NSB 1.0 nM 1:2 Conc 4 30 µL of 1 µM 30 µL of 10 nM 300 µL 
NSB 1.0 nM 1:3 Conc 5 30 µL of 1 µM 30 µL of 10 nM 300 µL 
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Saturation Binding Methods 

Once the proper protein concentration was determined, a saturation binding experiment 

measuring total and non-specific binding of [
3
H]-R1881 was performed to demonstrate that 

the androgen receptor (AR) was present in reasonable concentrations and had the appropriate 

affinity for the native ligand.  The conditions for the saturation binding experiment are 

summarized in Table 1. 

 

TABLE A4.  Summary of Conditions for Saturation Binding Experiment 
 

Source of receptor  Rat prostate cytosol  

Concentration of radioligand  (as serial dilutions) 0.25-10 nM 

Concentration of non-labeled ligand (100X [radioligand]) 25-1000 nM 

Concentration of receptor Sufficient to bind ~25-35% of 

radioligand at 0.25 nM 

Temperature  ~4ºC  

Incubation time  16-20 hours  

Composition of assay 

buffer 

Tris  10 mM (pH 7.4) 

EDTA  1.5 mM  

Glycerol  10%  

Phenylmethylsulfonyl fluoride  1 mM  

DTT  1 mM  

 Sodium Molybdate 1mM 

 
The [

3
H]-R1881 was manufactured on October 10, 2012 and the specific activity was 85.1 

Ci/mmol.  On the day of the assay the specific activity of the stock solution [
3
H]-R1881 was 

adjusted for decay over time, and serial dilutions in low-salt TEDG + PMSF buffer were 

prepared to achieve the final concentrations of 0.25, 0.50, 0.70, 1.0, 1.5, 2.5, 5.0, and 10.0 

nM.  Solutions of non-labeled R1881 were prepared in a similar manner to achieve 

concentrations that were 100-fold greater than each respective radiolabeled concentration to 

result in final concentrations of 25, 50, 70, 100, 150, 250, 500 and 1000 nM.  For each batch 

of cytosol, the optimal protein concentration was determined by calculating specific binding 

to differing amounts of protein per tube, using 0.25 nM radiolabeled R1881, until a 

concentration was reached that bound ~25-35% of the total radioactivity added.  The protein 

concentration was 0.660 mg per assay tube for the three saturation binding experiments.  

Each assay consisted of three non-concurrent binding assay runs (February 02, 2013, 

February 04, 2013 and February 05, 2013), and each run contained three concurrent 

replicates at each concentration, resulting in the 72 sample tubes depicted in Table 2.   
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Table A5.  Saturation Binding Experiment Set-up Per Run 

N= 
Tube 

Type 

Hot 

Initial 

Conc. 

(nM) 

Hot 

R1881 

Added 

(µL) 

Hot 

Final 

Conc. 

(nM)
d 

Cold 

Initial 

Conc 

(µM) 

Cold 

Added 

(µL) 

Cold 

Final 

Conc. 

(nM) 

Triamcinolone 

Added (µL) 

Cytosol 

(µL) 

3 TB
a 

10 7.5 0.25 -- -- -- 50 300 

3 TB 10 15 0.5 -- -- -- 50 300 

3 TB 10 21 0.7 -- -- -- 50 300 

3 TB 10 30 1 -- -- -- 50 300 

3 TB 10 45 1.5 -- -- -- 50 300 

3 TB 100 7.5 2.5 -- -- -- 50 300 

3 TB 100 15 5 -- -- -- 50 300 

3 TB 100 30 10 -- -- -- 50 300 

3 NSB
b 

10 7.5 0.25 1 7.5 25 50 300 

3 NSB 10 15 0.5 1 15 50 50 300 

3 NSB 10 21 0.7 1 21 70 50 300 

3 NSB 10 30 1 1 30 100 50 300 

3 NSB 10 45 1.5 1 45 150 50 300 

3 NSB 100 7.5 2.5 10 7.5 250 50 300 

3 NSB 100 15 5 10 15 500 50 300 

3 NSB 100 30 10 10 30 1000 50 300 

3 TA
c 

10 7.5 -- -- -- -- -- -- 

3 TA 10 15 -- -- -- -- -- -- 

3 TA 10 21 -- -- -- -- -- -- 

3 TA 10 30 -- -- -- -- -- -- 

3 TA 10 45 -- -- -- -- -- -- 

3 TA 100 7.5 -- -- -- -- -- -- 

3 TA 100 15 -- -- -- -- -- -- 

3 TA 100 30 -- -- -- -- -- -- 

a  Total binding = [
3
H]-R1881 bound to AR 

b  Non-specific binding = [
3
H]-R1881 and 100-fold greater non-labeled bound to AR 

c  Total [
3
H]-R1881 alone for dpm determination at each concentration 

 

First, the necessary volumes of [
3
H]-R1881, cold R1881 and 60 µM triamcinolone were 

added to every total binding tube and non-specific binding tube.  These tubes were placed in 

a speed-vac to dry.  While the tubes were drying, aliquots of each concentration of 

[
3
H]-R1881 were added, in triplicate, to 14 mL scintillation cocktail in a 20 mL scintillation 

vial to determine total radioligand added.  Once cytosol was added, the tubes were incubated 

at approximately 4C, with gentle vortexing, for 20 hr 0 min, 20 hr 30 min and 19 hr 30 min 

for the first, second and third saturation binding experiments, respectively.  To separate 

bound from free R1881, 500 µL of hydroxyapatite (HAP) slurry was added to fresh tubes.  A 

100 µL aliquot of each total binding and non-specific binding tube was added to the HAP 

tubes and they were vortexed (5 times with 4-minute intervals).  Subsequently, the contents 

of each tube were washed three times as follows:  2 mL of ice cold TEDG +PMSF buffer was 

added, vortexed and centrifuged for 3 min at 700 x g.  The supernatant decanted and 

discarded.  The HAP pellet remaining in each tube was resuspended in 2 mL absolute ethanol 

to extract the [
3
H]-R1881, followed by vortexing, and centrifugation for 10 min at 700 x g.  

20 mL scintillation vials were filled with 14 mL scintillation cocktail and the entire 

supernatant was assessed by scintillation counting.  The temperature was maintained at 
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approximately 4ºC throughout the assay prior to extraction with ethanol.  This was repeated 

two more times for a total of three saturation binding runs. 

 

Data Analysis 

For the Saturation Binding Experiment, total binding and non-specific binding data were 

modeled via non-linear regression using Graph Pad Prism v. 5 (GraphPad Software, Inc., La 

Jolla, CA), incorporating automatic outlier elimination according to the method of Motulsky 

and Brown (2006) implemented by using the ROUT procedure in Prism v. 5 with a Q value of 

1.0.  Scatchard plots were also generated using Graph Pad Prism v. 5.  Receptor binding data 

plots were corrected for ligand depletion using the method of Swillens (1995).  Parameters 

reported from the Saturation Binding Experiment (Kd and Bmax), means and standard deviations, 

were calculated for each run and the means and standard errors were calculated for the composite 

three runs using Microsoft Excel 2010 (Redmond, WA; version 14.0.6123.5001). 

 

Saturation Binding Results 

Non-specific binding was only 10.0% of total binding (mean value for all three saturation 

binding runs).  This is within the suggested range of 8.1% – 10.0% and is within historical 

CeeTox values.  The mean dissociation constant (Kd) for [
3
H]-R1881 was 0.432 ± 0.017 nM.  

The mean estimated Bmax was 0.008 ± 0.0001 nM (2.583 ± 0.036 fmol/100µg) for the single 

batch of prostate cytosol that was prepared.  Though the Kd values are slightly lower than the 

suggested values in the guideline, they are comparable to CeeTox historical data.  Confidence 

in these numbers is high according to the goodness of fit (r
2
 = 0.974 – 0.995) and the small 

variation among runs. 

 

TABLE A6.  Saturation Binding Experiment of R1881 with Androgen Receptor from Rat Prostate 

Cytosol 
 

Parameter Run 1 Run 2 Run 3 Runs 1-3
 a
 

R
2
 (unweighted) 0.992 0.947 0.969 0.947 – 0.992 

Bmax (nM) 0.011 0.012 0.013 0.012 ± 0.0002 

Bmax (fmol/100 μg protein) 4.526 4.679 4.768 4.657 ± 0.071 

Kd (nM) 0.474 0.530 0.606 0.536 ± 0.038 

a  The range of R2 is reported and the mean ± SEM is reported for the other parameters. 

R
2
 = Goodness of fit for curve calculated for specific binding 
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