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Estrogen Receptor (ER) Toxicity Pathway
Chemical interacts with Receptor at Molecular Level,
Initiates a Series of events, and leads to Adverse Outcome

CELLULAR TISSUE/ORGAN

Response
Altered . Skewed
Altered proteins, reversal; Sex

Protein hormones; /g ,Altered Ratios;

Expression Ova-testis T%Z?)\:i:r; Yr Class

Toxicological Risk Assessment
0 A ——————————————————————————————————————————————
Understanding Relevance

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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« Alkyl Anilines

« Phthalates

« Branched Phenones

« Cyclo Phenones

« p-subst Cyclohexanols

« p-subst Cyclohexanones

« ring subst (0-CH3,
tri-CH3) Benzoates

!

Potency
Rules / Equations

Contains Cycle

No

Non binder
(RBA<0.00001)

Possible Low Affinity
Binder

Yes

known Inactive or OH and =0, ét

class

Yes

« Alkylbenzsulfonic Acids

« Sulfonic Acid Dyes

* p-Alkyl Fluorobenzenes

« Bis—anilines « Oxazoles

« Alkoxy Anilines « Benzamide
« Imidazolidines  « Fyrans

« Isothiazolines  « Sorbitans.

« Alkyl Benzthiols « Triazines
« Pyrrolidiones

Belongs to
known Active
class

No

Belongs to
known Inactive
class

Belongs to
known Active
class

Belongs to
known Inactive
class

Yes

No

Belongs to class
with possible
Type B low affinity
under investigation

Ll *Alkoxy Phenols

+ DDT-Like

« Tamoxifen-Like

« Multi-Cyclohydrocarbons
« Alkyl Chlorobenzenes

« Alkyl Phenols

« Parabens
- Salicylates

« Fully-hindered Alkyl Phenols;

Non binder
(RBA<0.00001)

Belong to untested class
with possible
Type A low affinity

+ Mixed Phenols

Need

« N-alkyl Phenones
« Non ring subst Benzoates

- ring subst p-CH3 Benzoates
Thiophosphate Esters
« Mixed Organics
« Cyclic Alcohols (not
p-subst hexanols)
« Cyclic Pentanones/Others
« Br, I halobenzenes

Needs testing

B “A:C”;-or
“A-B-C" type binder

L Yes
attenuating feature

teric?; other?

other?

Complete

Non binder
Ex: Progesterone
Corticossterone
(RBA<0.00001)
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Will a chemical with tER 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
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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

[3H]-E, Binding (%)
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VTG mRNA copies/400 ng total RNA
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Comparing Biological Response




Comparison are made across the assay systems using one chemical
RBA = 0.001

CH,

4-n-amyl aniline

4-n-amylaniline
rtER rtER liver slice
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Comparing Dosimetry

Percent of Nominal Concentration
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Media + Slice
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Total vs. free concentration of octylphenol in an
estrogenicity reporter gene assay
using SPME to measure “free” chemical
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