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ER Prioritization System – Establishing Chemical Categories

Test chemicals within FI and AM inventories for potential to bind 

ER to prioritize which chemicals, of hundreds EPA is required to 

evaluate, should go on for further testing. Focus in on the 

chemical likely to have the activity. 

Predictions are needed for chemicals with little of no data

EPA problem is low affinity chemicals 
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Will a chemical with rtER binding affinity 0.001 in our assay have ER-mediated 

effects in vivo? 

How do you compare dosimetry and effects across in vitro and in vivo 

assay systems? 

Dosimetry: 

Chemical concentration – How much? Where?

Total Chemical Conc; Bound vs Free – internal bioavailability

Chemical Solubility

Effects: 

Biological Response; Toxicity 

How do you compare data across levels of biological organization?

Comparing Biological Response

Comparing Dosimetry



6

ER Toxicity Pathway

In vitro

Assay

Endpts

ER 
Binding

Altered
Protein

Expression

Chg 2ndry 
Sex Char

Altered
Repro.

Skewed 
Sex 

Ratios,
Altered
Repro.

MOLECULAR
Initiating Event

CELLULAR
Respopse

TISSUE/ORGAN
Response

INDIVIDUAL
Response

POPULATION
Response

Altered  
proteins 
(VTG), 

Ova-testis

In vivo

Assay 

Endpts

ER Pathway

ER 
Binding

Altered
Protein

Expression

Chg 2ndry 
Sex Char

Altered
Repro.

Skewed 
Sex 

Ratios,
Altered
Repro.

MOLECULAR
Initiating Event

CELLULAR
Respopse

TISSUE/ORGAN
Response

INDIVIDUAL
Response

POPULATION
Response

In vitro

Assay

Endpts

In vivo

Assay 

Endpts

Trout
cyto rtER
Binding

MaleTrout
Liver Slice 
Vtg Induction

Altered  
proteins 
(VTG), 

Ova-testis



7

The in vitro Assays 

rtER Binding – 3H-E2 displacement

cytosolic fraction from M, F trout livers

cytosol diluted in TEDG buffer (Tris, EDTA, dithiothreitol, glycerol);  

avg protein = 4.6 mg/ml, ± 1.2, (range 3.4 - 8.8)  N=97 

rtER Liver Slice Vtg Induction 

precision cut trout liver slices 

incubated in 1.4ml of L-15 buffer (10% FBS); 

~ 3 mg/ml protein  
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Alkyl Anilines rtER Gene Expression
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NH2

CH3

4-n-amyl aniline 

Comparison are made across the assay systems using one chemical

RBA = 0.001

Concentration (logM)

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

[3
H

]-
E

2
 B

o
u

n
d

 (
%

)

0

20

40

60

80

100

V
T

G
 m

R
N

A
 c

o
p

ie
s
 /
 4

0
0
 n

g
 t

o
ta

l 
R

N
A

105

106

107

108

rtER 

cytosolic receptor binding - blue

rtER liver slice

VTG - red

4-n-amylaniline



10

Comparing Dosimetry

MED Analytical rt cytosol 4-n-amylaniline

(AAN) [33228443]
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AAN [Slice] (nmoles/g liver)

0

200

400

600

800

1000

1200

1400

1600

1800

0 4 8 12 16 20 24 28 32 36 40 44 48

Time (hrs)

n
m

o
le

s
/g

 l
iv

e
r

-4.3 logM (50 uM)

-4.0 logM (100uM)

Media + Slice

0

20

40

60

80

100

120

0 4 8 12 16 20 24 28 32 36 40 44 48

Time (Hrs)

[A
A

N
] 
u
M

-4.3 logM (50uM)

-4 logM (100uM)

-3.92

-4.69

LogM

Total vs. free concentration of octylphenol in an 
estrogenicity reporter gene assay

using SPME to measure “free” chemical
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Picture from J. Hermens, Utrecht University
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