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Preliminary AOPBN Analyses

* We develop a pilot use case of PM,  exposure leading to decreased lung function in humans as a .

=T : Once conditional probability tables are established to describe relationships among nodes, the
guantitative test system for evaluating S&T.

AOPBN can be queried to estimate the probability of other network events given the known data.

 Here, we present the preliminary design and modeling approach for the Biological Outcomes component of

. We demonstrate this concept using three scenarios based on the preliminary hypothetical
the use case (Figure 4).

probability relationships.

Figure 4 Scenario 1: The oxidative stress node (1) is activated
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* Environmental Health Science (EHS) encompasses multiple research subdomains along the source-
to-outcome (S20) continuum, each generating unique and nuanced data. * We assemble Key Events (KEs) for AOPs related to PM, .
exposure and decreased lung function to form a network model.

Response

) Scenario 2: The EGFR Activation node (2) is activated

* Integration of data from across these research domains strengthens the EHS conclusions by

100

combining multiple lines of evidence, but data may be incompatible or difficult to access. (Figure 1). * A subject matter expert working group focused on guiding S&T development for Biological Outcomes is
* This work bolsters data interoperability, a component of the FAIR (Findable, Accessible, scheduled to begin meeting in Fall 2025. g 8-

Interoperable, Reusable) principles, by developing data and metadata standards and terminologies : % 50

(S&T) to link data and models across the S20 continuum. AOP BayeS|an Network (AOP B N) £
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* We develop a pilot use case g

to facilitate standards testing | Standards: The Key to Smarter, Shareable | ) , o 20 o
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Figure 8: AOPBN response at the node level from a single input source of EGFR Activation
Figure 1: An overview of the ways

that data and metadata standards
can improve the quality of EHS
research and support FAIR
principles. We highlight how
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nodes are described by conditional probability tables (Figure 5).
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ApprOaCh e The output of the AOPBN is a proba bilistic prediction of the AO (decreased Iung function), given the Figure 9: AOPBN response at the node level from a data that show both decreased mucociliary clearance and increased mucin production
evidence for mechanistic KEs in the form of dose-response relationships. _ _ . . _
10 ({, MCC) * Model structure allows for incorporation of multiple data streams into analysis to test data
~ iti ili i imi Figure 6: Example . .
Source-to-Outcome Continuum * Conditional probability tables in the preliminary AOPBN Y N o TP integration advancements from S&T development.
are parameterized with hypothetical placeholder values, "
probability table
Aggregate Exposure Pathway (AEP) Adverse Outcome Pathway (AOP) . . . . . . .
which will later be refined with literature data (Figure 6). =Y | 099 | 001 describing the
o0 . . relationship between N eXt Ste pS
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Figure 2: AEP-AOP, chain represents subdomains, while text and arrows show measurements that monitor them. Exposure subdomains (blue) * Impact of genetic variability or
and biological response subdomains (pink) are linked together through dosimetry (purple), red box highlights subdomains that are the focus of population e The Biological Outcomes model will be linked to com putationa| models representing environment
this poster; KES (Key Exposure State), TSE (Target Site Exposure), MIE (Molecular Initiating Event), KE (Key Event), AO (Adverse Outcome). —_ ) . - . - : . . . .
P ey Exp ) TS (Tare posure), MIE B Event), KE {Key Event), AQ ) EGFR Activation [MIE] PRI D R0S concentration Predicted EGFR expression levels fate and transport, exposure, and dosimetry to create a single pilot use case to integrate data
. . . concentration to expression * Genetic variability ) . . .
* We link the Aggregate Exposure Pathway! (AEP) and Adverse Outcome Pathway? (AOP) mechanistic levels spanning the entire S20 continuum (Figure 10).
frameworks to rEpresent the S20 continuum (Figu re 2)- E D | Decreased FoxJ1 Response-response, ROS * ROS concentration * Predicted FoxJ1 protein levels _\6’_ . D [j
NEABE /7 v evelop concentration to FoxJ1 levels * Genetic variability S
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