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43  Figure S.1. Schematization of ketogenic metabolism.
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Figure S.2. A) glucose and B-hydroxybutyrate (BHB) abundance in CD, KD WT and hACE2+ KD
mice in serum (* for significance p < 0.05, n=5/group); B) Body weight changes during KD
induction in WT and hACE2+ mice, and CD control (followed over 2 weeks of diet).
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Figure S.3. A) principal component analysis of RNA-seq data for heart, liver and kidney in
hACE2+ mice under CD or KD (both uninfected); B) volcano plot of differentially regulated genes
in hACE2+ KD vs hACE2+ CD mice (both uninfected) and table showing log2FC and adjusted p
values for up- and down-regulated genes in the ketogenesis, lipid 3-oxidation/PPAR-a. targets
and lipid synthesis pathways; C) GO gene set network enrichment analysis of differentially
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regulated genes in RNA-sequencing data (liver) in hACE2+ KD Mock vs hACE2+ CD Mock mice
(red, upregulated pathways, green, downregulated pathways).
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Figure S.4. Glucose and -hydroxybutyrate (BHB) levels in mice serum in CD or KD SARS-CoV2
infected mice (n=5/group, significance threshold p < 0.05).
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Figure S.5. A) PPARa gene set enrichment analysis for liver, heart and kidney tissues at 7 days
from infection showing significant up regulation of hydroxymethylglutaryl-CoA synthase 2
(HMGCS2) across all tissues in CD mice (n=3/group, p < 0.05 and fold change > |1]); B) fold
change of acylcarnitine abundances in mice liver after 7 days from infection in CD (significance
p <0.05, fold change > |2|) (n=5/group); C) transcriptional regulatory network analysis of RNA-
sequencing data (first 500 DEGs ranked according to adjusted significance p value) from mice
liver, heart, and kidney, after 7 days from infection with SARS-CoV2, constructed using the
TRRUST v2 dataset. Bars represent -log10 of transcriptional regulatory network significance,
arrows highlight the PPARa transcriptional regulatory network for each tissue (n=3/group); D)
serum levels of 3f—hydroxybutyrate (BHB) after 7 days from infection in CD mice (n=5/group).
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Hearth KD CoV-2 vs CD CoV-2

Direction adj.Pval nGenes Pathways

Downregulated  0.00116021 11 Defense response
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Downregulated  0.00217031 7 Regulation of leukocyte activation
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Down regulated  0.00453005 3 Regulation of extrinsic apoptotic signaling pathway via death domain receptors
Downregulated  0.00453005 4 Regulation of tumor necrosis factor superfamily cytokine production
Down regulated  0.00453005 2 Regulation of blood vessel endothelial cell proliferation involved in sprouting angiogenesis
Down regulated  0.00453005 8 Regulation of cell motility

Down regulated  0.00453005 5 Negative regulation of cell adhesion
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Down regulated  0.00453005 7 Regulation of cell adhesion
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Figure S.6. GO gene set network enrichment analysis of differentially regulated genes in RNA-
sequencing data in heart in SARS-CoV2 infected mice (KD vs CD). Enrichment analysis for DEGs
was performed using the DESeq2 method with FDR cutoff 0.1 and minimum fold change 2, and
gene sets from the GO Biological Process repository. Two nodes (pathways) are connected if
they share >30% genes, red represents up regulated pathways, darker nodes are more
significantly enriched gene sets, bigger nodes represent larger gene sets, ticker edges represent

more overlapping genes.
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Figure S.7. Principal component analysis of metabolomics data showing significant changes in at
least one tissue/condition (p < 0.05 and FC > |1]) for heart, serum, kidney, and liver in SARS-
CoV-2 infected/uninfected (control) mice under KD or CD (n=5/group).
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Figure S.8. Mitochondrial mass analysis in A) heart, B) liver, C) kidney. D) Immunoblot of blue
native gel electrophoresis stained for Uqcrc2 in the heart. E) Quantification of assembled
CI+ClII2 versus unassembled ClII2 respirasome ratios in the heart normalized to each CD
condition. Graphs represent mean +SEM of N=4 biological replicates. F) Respiratory activity of
complexes | and Il normalized by complex IV and each CD condition in the kidney measured by
RIFS. Graphs represent mean +SEM of N=5-10 biological replicates. G) Respiratory ratios of
complex I/Il in the kidney. Graphs represent mean +SEM of N=5-10 biological replicates. H)
Whole membrane images of total OXPHOS staining (complex I=Ndufb8, complex 11=Sdhb,
complex lll=Ugcrc2, complex IV=Mtcol, and complex V=Atp5a) and vinculin from heart (left)
and liver (right). Statistical significance for pairwise comparisons in A, B, C, E, and F was
determined using unpaired 2-tailed Student’s t-test or Mann-Whitney test where appropriate.
Statistical significance of group comparisons in G was determined by One-way ANOVA with
Holm-Sidak's multiple comparisons test. *=p<0.05, **=p<0.01, ***=p<0.001.
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