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Supplementary Figure 1. Schematization of ketogenic metabolism.
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Supplementary Figure 2. a) glucose and -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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Supplementary Figure 3. a) principal component analysis of RNA-seq data for heart, liver and
kidney in hRACE2+ 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 -
oxidation/PPAR-a targets and lipid synthesis pathways; ¢) GO gene set network enrichment
analysis of differentially 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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Supplementary Figure 4. Glucose and 3-hydroxybutyrate (BHB) levels in mice serum in CD or
KD SARS-CoV2 infected mice (n=5/group, significance threshold p < 0.05).



Log2FC

4 +4

-Log10p

1.3 150

C

m) Ppara
Pparg
Ppard
Srebf1

Usf2

Sp1

Jun
Hnf4a
Nfkb1
Ppargcla

PPARa Gene Set

1doN Il

Y 1LdONY
IMOd
(=14

d1

£00dV

22018

25zs233222 53
3392255928 ze
NeRT O T8 25

=

IS

Heart
Pparg
———— mp Ppara
— Hnfda
— Srebf1
—_— Foxg1
— Nfe212
— Nfib1
- Ppard
— Cited2
—_— Stat5a
0 2 4 6 8

-Log10p

IWW.LdAD
Vi1dO
SVOdY

[AZX40R ]
§V.201S
1S940S

:

>ImnIomm 00ny

BIZZIOZQQQRL 0 A

OBBIDT=TITHI0QQ D

FUTT0S o= BmNNG

SAeNED BRFaIF0
I - No T
Kidney

——

S

—

| —

—

—

| e—

—

0 2 4 6

-Log10p

Serum

I
®

0 5 10 15
Fold Change

d

Liver ext0®

Hnf4a
Hnf1la
Foxo1
Nr1i3

» Ppara
Esrra
Smad3
Ppargcia

4x108

2x108

BHB Abundance

Sox17  n——
Nr1i2  m—— -
0 2 4 6 8 0
- &
Log10p 0@ 9@@4\
& S
< L
& §

Supplementary Figure 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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Supplementary Figure 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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Supplementary Figure 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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Supplementary Figure 8. Mitochondrial mass analysis in a) heart, b) liver, c) kidney. d)
Immunoblot of blue native gel electrophoresis stained for Ugcrc2 in the heart. e) Quantification
of assembled CI+ClII2 versus unassembled CIII2 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
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ratios of complex I/l in the kidney. Graphs represent mean £SEM of N=5-10 biological
replicates. h, i) Whole membrane images of total OXPHOS staining (complex I=Ndufb8, complex
[I=Sdhb, complex llI=Uqcrc2, complex IV=Mtcol, complex V=Atp5a, Tomm20) and vinculin from
heart and liver. Statistical significance for pairwise comparisons in A, B, C, E, and F was
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Statistical significance of group comparisons in G was determined by One-way ANOVA with
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Supplementary Figure 10. NLRP3 inflammasome transcriptional gene set analysis for infected
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0.01509982 0.9867074
0.07730529 0.9294771
-0.8352595  0.0025423
0.1887355  0.274736
0.3965358 0.01726207
1.358478 0.00560716

Heart

log2FoldChal padj
-0.1307284 0.6251281
0.2272381 0.7156191
-0.0437195  0.851374
-0.1954177 0.5
0.6352095 0.6748814
-0.1651845  0.790371

0.07396773 0.9536502
0.3401629 0.7749411
-0.4982977 0.3441938
-0.0574606 0.8659103
-0.0863247 0.8135332
0.1910114  0.3029226

Heart
log2FoldChal padj
0.00694549  0.9974641
0.06868844 0.9783912
0.08495171 0.8707698
-0.1259762 0.5
0.15296 0.9728533
-0.0603667 0.9783419
0.01937028 0.9974641
-0.3726863 0.8546449
-0.3919385 0.7044471
-0.0975446  0.9137739
-0.0020518 0.9997147
-0.2102992 0.34853195
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