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Adverse Outcome Pathways (AOPs)

Formalizing mechanistic knowledge on adverse events
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Distinction between time concordance and time dependence

Pathway & TF
activation

Adverse
histopathology

PE: Potential preceding event
LE: Potential later event or outcome
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Open TG-GATEs (ew

Toxicogenomics Project-Genomics Assisted Toxicity Evaluation System
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—— Liver data from 3 biological replicates —
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Workflow to quantify time concordance between
cellular events and adverse histopathology
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Time concordance prioritizes known and plausible cellular events
preceding adverse liver histopathology
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Positive predictive value before
or at adverse histopathology
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1) Recycling of bile acids and salts
2) Diseases associated with glycosaminoglycan metabolism
)

3) Cytosolic tRNA aminoacylation

4) Activation of the mRNA upon binding of the cap-binding

complex and elFs, and subsequent binding to 43S
5) mitochondrial fatty acid beta—oxidation of unsaturated

fatty acids
6) Beta oxidation of decanoyl-CoA to octanoyl-CoA-CoA

Down-regulated

Up-regulated



» DILI Cascades

) DILI Cascades Overview © Before adverse histopathology +« Two events of interest

Event class Summary Table
® TF Pathway Histopathology Copy csv Excel Search:

Adverse histopathology ?

event direction active bg ratio_active ratio_bg jaccard

Explore events preceding
specific types of
s defaultfrom paper (T[;zsj'n) Down 13 2 0.224 0.0206 0.217 h | sto p athology

Biliary Hyperplasia (high), Biliary Hyperpla ~

Hoxb13

Background histopathology 2 (Down) Down 11 1 0.19 0.0103 0.186
E2f2 (Up) Up 19 8 0.328 0.0825 0.288
SOKiS Down 13 3 0.224 0.0309 0.213
Use default from paper (None) (Down)
u=zell Down 11 2 0.19 0.0206 0.183
(Down)
Include same time as time concordant ? Foxi2 (Up) Up K ! 0.155 0.0103 0.153
9 A Down 9 1 0.155 0.0103 0.153
(Down)
Matb Down 9 1 0.155 0.0103 0.153
(Down)

P-value cut-off:

0 o Do 14 g https://anikaliu.shinyapps.io/dili_cascades

| o | I | .
0.0001 0.001 0.01 0.05 0.1 1

Etva Down 15 6 0.259 0.0619 0.234
(Down)
Showing 1 to 10 of 321 entries Previous 1 2 3 4 5 33 Next
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» DILI Cascades
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Explore events preceding
specific types of
histopathology
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» DILI Cascades

) DILI Cascades Overview © Before adverse histopathology > Two events of interest

Preceding event ? Definitions

Event class Definition of preceding event (Source)

® TF Pathway Histopathology Occurrences of any of the following TF events: Atf4 (Up) Exp I ore th e relation

Definition of later event (Target)

Occurrences of any of the following Histopathology events: Biliary Hyperplasia (high),Biliary Hyperplasia (low),Biliary Hyperplasia [
Event
(null),Fibrosis (low),Fibrosis (null),Hepatocellular Necrosis (high),Hepatocellular Necrosis (low),Hepatocellular Single Cell Necrosis between tWO events I n
Atf4 (Up) A ¢ (high),Hepatocellular Single Cell Necrosis (low),Hepatocellular Single Cell Necrosis (null),Increased Hepatocellular Mitosis

(high),Inflammation (low) more d etai I

Later event 2
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Time concordance vs. time-dependence
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86.1% and 70.4% of the time concordant pathways and TFs are time-dependent
59.9% and 48.7% of the time-dependent pathways and TFs are time-concordant
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TF case study: Time concordance of TF expression and activity
sheds light on mode of activation

1) Inference of TF activity!"!

TF

Gene
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2) Evidence of transcriptional induction?
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TF case study: Time concordance combined with a prior
knowledge network sheds light on TF interactions
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Summary

- Time  concordance, derived from  time-resolved Acknowledgements
transcriptomics and histopathology data, is able to prioritize

e : . o [3)
mechanistically relevant events in DILI. Andreas Bender ender Group

« Namshik Han * Han Group

« Combining time concordance and prior knowledge, we can
generate detailed hypotheses on the mode of regulation
and upstream regulators of time-concordant TFs.

e Jordi Munoz Muriedas

« We provide an app, allowing users to study time

concordance in more detail for specific events Cellular events

Treatment (Pathways & TFs) Adverse Effect
_— | ® 6 | _,
Deriving time-concordant event cascades from gene expression > C D
data: A case study for Drug-Induced Liver Injury (DILI) T|me>
Anika Liu, Namshik Han, Jordi Munoz-Muriedas, Andreas Bender
PLOS Comput. Biol. 2022, 18 (6), e1010148.
https://doi.org/10.1371/journal.pcbi.1010148.
El "w@
. . t"":-e- #g?
Anika Liu g h‘%ﬁ,
DA al8e2@cam.ac.uk 3?
Y Anikaliuu ) App



https://doi.org/10.1371/journal.pcbi.1010148

