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Metabolic modeling of sex-specific liver tissue
suggests mechanism of differences in
toxicological responses

Connor J. Moore ', Christopher P. Holstege?, Jason A. Papin '3+

1 Department of Biomedical Engineering, University of Virginia, Charlottesville, Virginia, United States of
America, 2 Department of Emergency Medicine, Division of Medical Toxicology, University of Virginia,
Charlottesville, Virginia, United States of America,3 Department of Biochemistry & Molecular Genetics,
University of Virginia, Charlottesville, Virginia, United States of America, 4 Department of Medicine, Division

of Infectious Diseases and International Health, University of Virginia, Charlottesvile, Virginia, United States
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Abstract

Male subjects in animal and human studies are disproportionately used for toxicological
testing. This discrepancy is evidenced in clinical medicine where females are more likely

a OPEN ACCESS

Citation: Moore CJ, Holstege CP, Papin JA (2023) than males to experience liver-related adverse events in response to xenobiotics. While pre-
Metabolic modeling of sex-specific iver tissue

. vious work has shown gene expression differences between the sexes, there is a lack of
suggests mechanism of differences in toxicalogical

responses. PLoS Comput Biol 19(8): 1010927 systems-level approaches to understand the direct clinical impact of these differences.
https/doi.org/10.1371/ournal.pcbi. 1010927 Here, we integrate gene expression data with metabolic network models to characterize the
Editor: Mark Alber, University of California impact of transcriptional changes of metabolic genes in the context of sex differences and
Riverside, UNITED STATES drug treatment. We used Tasks Inferred from Differential Expression (TIDEs), a reaction-
Received: February 2, 2023 centric approach to analyzing differences in gene expression, to discover that several meta-

; hi : A ! i :
Accepted: July 25, 2023 bolic pathways exhibit sex differences including glycolysis, fatty acid metabolism, nucleotide

metabolism, and xenobiotics metabolism. When TIDEs is used to compare expression dif-
ferences in treated and untreated hepatocytes, we find several subsystems with differential

Peer Review History: PLOS recognizes the expression overlap with the sex-altered pathways such as fatty acid metabolism, purine and
benefits of transparency in the peer review

process’ therefore we enable the publication of

Published: August 21, 2023

pyrimidine metabolism, and xenobiotics metabolism. Finally, using sex-specific transcrip-
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Longitudinal Follow-Up of Participants With
Tobacco Exposure and Preserved Spirometry
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