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Endocrine disrupting compounds (EDCs) including pesticides, plasticizers, and personal care 
products that accumulate in wastewater, are exogenous chemicals that can alter hormonal regulation and gene 
transcription, in part by mimicking natural hormones and binding to receptors. Environmental EDC 
exposures can cause profound effects for humans, ranging from breast, prostate, and lung cancer to obesity 
and infertility, and some epidemiological studies indicate disinfection by-products (DBPs), formed during 
drinking water treatment, could be a source as well.  A more complete assessment of endocrine active DBP 
structural classes and the remediation of known EDCs from wastewater are required. This dissertation 
identifies EDCs of concern in drinking water and evaluates the removal of estrogenic activity from 
wastewater using a combination of chemical and biochemical techniques.  

Using receptor-binding assays and in silico molecular docking, the binding affinity of 21 DBPs were 
tested individually and in binary mixtures at concentrations ranging from 0.1 nM to 2 mM for their affinity to 
the estrogen and androgen receptor. 14 DBPs were found to bind to the androgen receptor, at IC50 values in 
the range of 1.86 mM for 2,3-dichloropropionamide to 13.5 μM for 3,4,5,6-tetrachloro-benzoquinone and 
were predicted to adopt the antagonist conformation. For the estrogen receptor, 9 of the 21 DBPs were able 
to weakly bind, with affinities ranging from IC50 values of 6.46 mM for 2-chlorophenol to 148 μM for 
bromopicrin, which was contrary to in silico predictions that showed a low probability of binding. In binary 
mixtures, the DBPs followed concentration addition for both receptors.  

The yeast estrogen screen was then used to evaluate remediation of estrogenic activity in a vertical 
flow filtration on-site wastewater treatment system. A laboratory-scale column study of dose loading intervals 
of 8, 12, 24, 36, and 48h free flowing and 8h saturated conditions showed higher removal of target 
anthropogenic chemicals and estrogenic activity with increasingly shorter dose intervals. Moreover, higher 
levels of activity in the treated wastewater were measured by the YES assay than explained by the chemical 
concentrations. These results highlight the utility of complementary chemical and biological analyses for 
studying the effects of treatment on wastewater quality.  
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