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The views expressed in this presentation are those of the author(s)
and do not necessatrily represent the views or the policies of the U.S.
Environmental Protection Agency (USEPA) or U.S. Geological
Survey (USGS). Any mention of trade names, manufacturers or
products does not imply an endorsement by the United States
Government, the USEPA or USGS. The USEPA, USGS, and their
employees do not endorse any commercial products, services, or
enterprises. This information is preliminary and is subject to revision.
It is being provided to meet the need for timely best science. The
information is provided on the condition that neither the USEPA,
USGS nor the U.S. Government shall be held liable for any damages
resulting from the authorized or unauthorized use of the information.
This document has been reviewed in accordance with USEPA policy
and is approved for presentation.
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- Wastewater Treatment Effluent

— Point sources of mixtures of
chemical contamination

— Variability in composition
- Efficiency of removal

- Temporal variability across
scales

— Variability in effects

« Chemical and non-chemical
factors

- Diverse effects/MOA/target
tissues
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»EPA Omics-based Assays
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Isolate source

Conduct Exposures

Identify changes

Map to toxicity pathways

Link to chemicals
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Chemical Biological
Composition effects

- Interpretation
— Temporal effects
- Sampling
— Influence of reference
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- Use of gene expression to characterize the bioactivity of a complex, real-
world mixture

— Is gene expression in organisms exposed to a wastewater treatment
effluent stable within and across days?

— How do experimental factors, such as the selection of reference
conditions, affect the interpretation of expression results?
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wEPA Expression
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Effluent vs. Control Upstream vs. Control Effluent vs. Upstream
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Laboratory Reference
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- Stability
— Cumulative gene expression reflects individual time points
— Minimal day-to-day variability
— Within day variability
- Reference selection
— Laboratory reference
- Relatively limited variability across time matched samples
- Background water effects — non-WWTP dependent effects
— Up vs. downstream
- Reflects laboratory reference results
- Relatively muted gene expression response
— Suggests increased variability
— Differences in background b/w up and downstream
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