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Manmade materials such as pesticides and Manmade materials such as pesticides and 
their derivatives have been implicated in their derivatives have been implicated in 
human pathologies such as cancer and human pathologies such as cancer and 
autism.autism.
Can these compounds bind to and interfere Can these compounds bind to and interfere 
with steroid receptors such as the estrogen with steroid receptors such as the estrogen 
receptor?  Are thereceptor?  Are the xenoestrogensxenoestrogens??
WeWe’’ll use polarization anisotropy to test.ll use polarization anisotropy to test.



Estrogen Receptor alphaEstrogen Receptor alpha

LigandLigand binding domain, DNA binding domain, DNA 
binding domain, 2 transcription binding domain, 2 transcription 
activating domainsactivating domains
Two wedges, each of 12 alpha Two wedges, each of 12 alpha 
helices, form a helices, form a dimerdimer with the with the 
LBD in between at the narrow LBD in between at the narrow 
endend
Can bind to a range of Can bind to a range of ligandsligands
because the LBD is so largebecause the LBD is so large
ER + ER + ligandligand moves from moves from cytosolcytosol
to nucleus and binds to the to nucleus and binds to the 
estrogen response element estrogen response element 
(ERE) section of DNA(ERE) section of DNA
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Estradiol
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Polarization Values Polarization Values 
were measured using a were measured using a 
ISS K2 ISS K2 multifrequencymultifrequency
phase phase fluorometerfluorometer
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IC50 values of IC50 values of 
displacement of displacement of 
fluormonefluormone from ER lfrom ER l

Competitive Binding 
Assay - Measures 

polarization versus log 
Conc of Competitor



Can Can XenoestrogensXenoestrogens mimic estrogen? mimic estrogen? 
in vitro biochemical assaysin vitro biochemical assays

• Pesticides and derivatives caused precipitation of the ER at 
concentrations well below their solubility limits.

• Chlorinated compounds much more effective at denaturing ER 
than hydroxylated

Chlorinated Competitors

DDT, DDE, and Methoxychlor
Hydroxylated Competitors

HPTE, VF77-1, Estradiol
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in vivo behavioral assaysin vivo behavioral assays

In vivo assaysIn vivo assays-- the the 
ability of the DDT ability of the DDT 
metabolites or pesticides metabolites or pesticides 
to initiate estrous to initiate estrous 
behavior in behavior in ovarectizedovarectized
rats was measured. rats was measured. 
Only four compounds Only four compounds 
caused any recovery of caused any recovery of 
estrous behavior: estrous behavior: 
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ConclusionsConclusions
–– only the only the hydroxylatedhydroxylated derivatives of DDT (VF77derivatives of DDT (VF77--1) and 1) and 

methoxychlormethoxychlor (HPTE) bind significantly to the ER (HPTE) bind significantly to the ER in vitro.in vitro.
–– Only minimal initiation of estrous behavior was observed Only minimal initiation of estrous behavior was observed 

when pesticides or their derivatives administered when pesticides or their derivatives administered in vivoin vivo. . 
–– Methoxychlor is NOT a safe alternative to DDT.Methoxychlor is NOT a safe alternative to DDT.

Future workFuture work
–– Dosage curves should be determined for in vivo Dosage curves should be determined for in vivo 

administration of pesticidesadministration of pesticides
–– Other candidates with appropriately placed hydroxyl groups Other candidates with appropriately placed hydroxyl groups 

should be tested.should be tested.
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