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S EPA - In Vitro assays: Bioactivity Concentration
N e - Need Bioactivity Dose to compare with exposure

Environmental Protection

Agency - Convert using High Throughput Toxicokinetics (HTTK)

Semi-quantitative
In Vitro to In Vivo
Approach

mg/kg BW/day

Potential Hazard:
In Vitro + HTTK

Potential Exposure:
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SEPA Uncertainty Issues

Environmental Protection
Agency

- How good is the data from a given assay / model?
—Reference chemicals
—Domain of applicability

- How certain are we that a chemical perturbs a pathway?
—Active vs. inactive
—False positives and false negatives

- If a chemical Is active, what is its potency?
—Quantitative uncertainty in parameter estimates
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SEPA Majc_)r theme — all assays have false
Eﬁﬁ%‘fﬁ%‘ﬁtﬁa.prmecﬁm positives and negative

Much of this “noise” is reproducible
“assay interference”

- Result of interaction of chemical
with complex biology in the assay

Assays cluster by technology,
suggesting technology-specific
non-ER bioactivity

EDSP chemical universe is structurally

diverse
-Solvents
_, — -Surfactants
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SEPA Focus on in vitro assay data

Environmental Protection
Agency

- Fit data to a model (e.g. a Hill curve)
- Is the chemical active or not?

- Estimate parameters
—Potency plus others

- Estimate uncertainties

- Office of Research and Development
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PA Hill Model Formulation

ironmental Protection
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Select the winning model (lowest AIC):

Constant Hill Gain-loss
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SEPA Assay pathologies — active or not?

Environmental Protection

Agency
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Method used for uncertainty -
estimate can change the
answer
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Bootstrap Resampling Comparison

hill_ga

hill_tp

hill_gw

_3 ..
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Bootstrap Comparison TX002339 1,3-Propane sultone

Cor: 0693
case: 0.768
norm: 0.737

residuals: 0.75
smooth: 0.701
wild: 0.885

Cor:-0.706
case: —0.771
norm: —0.798
residuals: —-0.706
smooth: —0.64
wild: =0.795

Cor : -0.669
case: —0.649
norm: —0.757
residuals: —0.683
smooth: =0.72
wild: —0.501



Most chemicals display a “burst” of potentially
<EPA non-selective bioactivity:

United States

ey Caused by cell-stress / cytotoxity
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Example of burst
EPA . o .
b|oact|V|ty by chemical

Agency
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<EPA

United States
Environmental Protection
Agency

Schematic explanation of the burst

Specific Non-specific
O CIA
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Oxidative Stress ER stress
DNA Reactivity Cell membrane disruption

Protein Reactivity
T Mitochondrial stress

Specific apoptosis
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SEPA In vivo guideline studl_es have the
s o SAME types of uncertainty

Agency

Immature Rat: BPA
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"’EPA Weight-of-Evidence (WOE) Approach

Agency

- All data is noisy
- All assays have false positives / negatives

- Using multiple assays can solve the positive / negative
guandary
—Qualitative uncertainty decreases
—Quantitative (potency) uncertainty may increase
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ER Receptor C} Assay
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Efficacy - fraction(E2)
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80-05-7 : Bisphenol A

Example curves
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ER Agonist AUC vs Uterotrophic
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Cconsensus of models and data
helps QSAR accuracy also

Key point: As greater consistency
IS required from literature sources,
QSAR consensus model
performance improves
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SEPA Summary

Environmental Protection
Agency

- All assays are noisy (qualitative and quantitative)

—New in vitro assays are no better or worse than current
guideline methods

- Methods to estimate uncertainty exist
—Topic of considerable development
—No perfect method

- Using consensus of assays and models can be useful
—Usually helps decide hit / no hit
—Uncovers larger issues with quantitative uncertainty
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