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Disclaimer

The views in this presentation do not represent the US EPA



Points of departure help set the risk threshold for chemicals

Dose-response assessment is a step in the risk assessment process (Image Source:
ORAU, ©O)
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Extrapolated values using the benchmark dose method reflect the
shape of a dose-response curve (Image Source: EPA)



Using new approach methods and the AOP framework to
understand toxicity
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Using new approach methods and the AOP framework to
understand toxicity
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Existing acute in vivo studies can bridge high throughput in
vitro gene response with later adverse outcomes
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In vivo experiment 1.

Male B6C3F1 Mouse
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Library prep begins from 100ng-1ug of Total RNA which is poly-A selected (A} with magnetic
beads. Double-stranded cDNA (B) is phosphorylated and A-tailed (C) ready for adapter
ligation. The library is PCR amplified (D) ready for clustering and sequencing.

Mouse Whole

Analytical Chemistry

Transcriptome TempO-seq

Purified RNA or Lysates

3/ _RNA v 5
+ ngple Column Electron Mass Analyzer

Detector Oligo Annealing / Injector lonization

= o,
Excess Oligo Removal \d

PO,
Detector Oligo Ligation M

— v
PCR with Tagged Primers —

~ Sample Tag 1

ﬁ+

Sample Tag 2

/

Pool Library, Concentrate/Purify

v

Sequence



http://reflectionsfromthefence.blogspot.com/2014_01_01_archive.html
https://creativecommons.org/licenses/by-nc-nd/3.0/

In vivo experiment 1.

Total RNA-seq

Male B6C3F1 Mouse
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Library prep begins from 100ng-1ug of Total RNA which is poly-A selected {A) with magnetic
beads. Double-stranded cDNA (B) is phosphorylated and A-tailed (C) ready for adapter
ligation. The library is PCR amplified (D) ready for clustering and seguencing.
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In vivo DEHP results in dose dependent change in genes

Male B6C3F1 Mouse
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In vivo DEHP results in dose dependent change Acot
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Lowest median gene set BMD (24.2 mg/kg/d) is 1.4-fold lower than

the BMD for hepatocellular adenoma or carcinoma (35mg/kg-day) at

2 years GO Gene-set level
Male B6C3F1 Mouse
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* Dietary exposure: 0, 145.5, 266.6,
and 564.3 mg/kg/d

e 7 days

* n=4/dose level

* ANOVA p-value < 0.05 Lowest Median

* Max fold change >=2 BMD GO BMDL

* BMR=10% Chemical (mg/kg/d) (mg/kg/d) GO Description
* Best BMD <=564.3 mg/kg/d acyl-CoA metabolic

* Best BMDU/Best BMDL < 40 DEHP 24.2 13.7 process

Mean BMD -.~|]——-

Median BMD 7
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In vitro response to DEHP with a few common genes across all

concentration groups
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In vitro response to MEHP showing some concentration dependent

changes

B6C3F1 primary
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e 0.016-10 uM DEHP
e 0.056-35 uM MEHP
* Five-fold dilution

* 0.1% DMSO vehicle
 1day

* n=4 assays

e Cell lysates

 Cell medium

30+

20

[N

o
i
10 N ”

Gene Intersections

q:}"".“"."'. *
‘"b‘"b‘"b‘"b“b"b‘"b‘"bﬂbﬂbﬁﬁﬁﬁﬁﬁ 1 | ‘ll‘ ‘
ettt T
I DOWN_MEHP_35 I
I DOWN_MEHP_7 } I
I DOWN_MEHP_1.4 I I
E— DOWN_MEHP_0.28 I I *
I DOWN_MEHP_0.056
UP_MEHP_35 !
UP_MEHP_7 } II
UP_MEHP 1.4 } ! I
UP_MEHP_0.28 I !
UP_MEHP_0.056

120 90 60 30 O
Genes per Dose Group

Significant genes: p-value <0.05, absolute fold-change >=2




Overlap between DEHP & MEHP high concentration genes
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Significant Acot response only in high MEHP
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Gene set benchmark concentration response 0.5 (DEHP) and
11.7 (MEHP) uM
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In vitro experiment 2.

B6C3F1 primary
liver cells

0.016-10 uM DEHP
0.056-35 uM MEHP
* Five-fold dilution

* 0.1% DMSO vehicle
 1day

* n=4 assays

e Cell lysates
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Modest overlap in significant genes

DEHP In Vivo DEHP In Vitro

N

MEHP In Vitro

Lowest
Median
BMC/BMD
Exp Assay Chemical GO BMCL/BMDL GO Description
1 invivo DEHP 24.2 mg/kg/d 13.7 mg/kg/d acyl-CoA metabolic process
in-utero embryonic
2 invitro DEHP 0.5uM 0.2 uM development
transmembrane receptor
protein tyrosine kinase
2 invitro MEHP 11.7 uM 8.8 uM signaling pathway
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Future Work and Conclusions

Future
e Confirm exposure concentrations

e Estimate blood concentration and
relate to in vivo dose for IVIVE

Conclusions
* Cell culture response less robust

e Gut metabolism may be an
important factor

* Heavy use of plastics can create
added challenges
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Major metabolites of DEHP
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In vivo DEHP results in clear dose separation

Male B6C3F1 Mouse
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In vivo DEHP results in dose dependent change in genes

Male B6C3F1 Mouse
Up-Regulated Genes

Down-Regulated Genes
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Significant genes: FDR adjusted p-value <0.05, absolute fold-change >=2




In vitro response to DEHP & MEHP less robust but concentration
dependent changes present
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Overlap between DEHP & MEHP high concentration genes

Significant Acot response only in high MEHP
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