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Figure S.1. Schematization of ketogenic metabolism.  43 
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 44 
Figure S.2. A) glucose and b-hydroxybutyrate (BHB) abundance in CD, KD WT and hACE2+ KD 45 
mice in serum (* for significance p < 0.05, n=5/group); B) Body weight changes during KD 46 
induction in WT and hACE2+ mice, and CD control (followed over 2 weeks of diet). 47 
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 51 
Figure S.3. A) principal component analysis of RNA-seq data for heart, liver and kidney in 52 
hACE2+ mice under CD or KD (both uninfected); B) volcano plot of differentially regulated genes 53 
in hACE2+ KD vs hACE2+ CD mice (both uninfected) and table showing log2FC and adjusted p 54 
values for up- and down-regulated genes in the ketogenesis, lipid b-oxidation/PPAR-a targets 55 
and lipid synthesis pathways; C) GO gene set network enrichment analysis of differentially 56 
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regulated genes in RNA-sequencing data (liver) in hACE2+ KD Mock vs hACE2+ CD Mock mice 57 
(red, upregulated pathways, green, downregulated pathways). 58 
 59 
  60 
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 61 
Figure S.4. Glucose and b-hydroxybutyrate (BHB) levels in mice serum in CD or KD SARS-CoV2 62 
infected mice (n=5/group, significance threshold p < 0.05).   63 
  64 
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 65 

                          66 
Figure S.5. A) PPARa gene set enrichment analysis for liver, heart and kidney tissues at 7 days 67 
from infection showing significant up regulation of hydroxymethylglutaryl-CoA synthase 2 68 
(HMGCS2) across all tissues in CD mice (n=3/group, p < 0.05 and fold change > |1|); B) fold 69 
change of acylcarnitine abundances in mice liver after 7 days from infection in CD (significance 70 
p <0.05, fold change > |2|) (n=5/group); C) transcriptional regulatory network analysis of RNA-71 
sequencing data (first 500 DEGs ranked according to adjusted significance p value) from mice 72 
liver, heart, and kidney, after 7 days from infection with SARS-CoV2, constructed using the 73 
TRRUST v2 dataset. Bars represent -log10 of transcriptional regulatory network significance, 74 
arrows highlight the PPARa transcriptional regulatory network for each tissue (n=3/group); D) 75 
serum levels of 3b-hydroxybutyrate (BHB) after 7 days from infection in CD mice (n=5/group). 76 
 77 
  78 
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79 
Figure S.6. GO gene set network enrichment analysis of differentially regulated genes in RNA-80 
sequencing data in heart in SARS-CoV2 infected mice (KD vs CD). Enrichment analysis for DEGs 81 
was performed using the DESeq2 method with FDR cutoff 0.1 and minimum fold change 2, and 82 
gene sets from the GO Biological Process repository. Two nodes (pathways) are connected if 83 
they share >30% genes, red represents up regulated pathways, darker nodes are more 84 
significantly enriched gene sets, bigger nodes represent larger gene sets, ticker edges represent 85 
more overlapping genes. 86 
  87 

Liver KD CoV-2 vs CD CoV-2
Direction adj.Pval nGenes Pathways Genes
Up regulated 0.00022027 17 Defense response  Lpl,  Acod1,  Il1rn,  Tlr2,  Gbp2,  Cxcl9,  Clec4e,  Itgax, Gbp8,  Cxcl10,  Ubd,  Saa3,  Mmp12,  Saa2,  Ifit3b,  Saa1, Ifit3
Up regulated 0.00022027 12 Response to bacterium  Lpl  Acod1  Tlr2  Gbp2  Cxcl9  Clec4e  Gbp8  Cxcl10  Saa3  Serpina3f  Saa1  Ifit3
Up regulated 0.00022027 14 Response to cytokine  Col3a1,  Ccdc3,  Il1rn, Tlr2,  Gbp2,  Cxcl9,  Gbp8,  Cxcl10,  Ubd,  Saa3,  Mmp12,  Ifit3b,  Serpina3f,  Ifit3
Up regulated 0.00022027 4 Response to stilbenoid  Saa3  Slco1a1  Saa2  Ifit3
Up regulated 0.00096118 7 Defense response to symbiont  Tlr2  Cxcl9  Itgax  Cxcl10  Mmp12  Ifit3b  Ifit3
Up regulated 0.00096118 4 Acute-phase response  Il1rn  Saa3  Saa2  Saa1
Up regulated 0.00096118 24 Response to organic substance  Lpl  Cnmd  Acod1  Col3a1  Ccdc3  Il1rn  Tlr2  Gbp2  Cxcl9  Gbp8  Cxcl10  Ubd  Rgs4  Saa3  Serpina12  Slco1a1  Nrep  Mmp12  Mmp13  Mest  Saa2  Ifit3b  Serpina3f  Ifit3
Up regulated 0.00213518 15 Immune response  Acod1  Col3a1  Il1rn  Tlr2  Gbp2  Cxcl9  Clec4e  Itgax  Gbp8  Cxcl10  Ubd  Mmp12  H2-Eb1  Ifit3b  Ifit3
Up regulated 0.00283668 11 Cellular response to cytokine stimulus  Ccdc3  Il1rn  Tlr2  Gbp2  Cxcl9  Gbp8  Cxcl10  Saa3  Mmp12  Ifit3b  Ifit3
Up regulated 0.0042436 2 Regulation of endothelial tube morphogenesis  Itgax  Cxcl10

Hearth KD CoV-2 vs CD CoV-2 
Direction adj.Pval nGenes Pathways Genes
Down regulated 0.00116021 11 Defense response  Timp1,  Hmox1, Adam8,  Lcn2,  Lrp8,  Clec4d , Ccl2, Thbs1,  Chil3,  Mmp12,  Lgals3,
Down regulated 0.00116021 3 Eosinophil migration  Adam8, Ccl2,  Lgals3
Down regulated 0.00217031 10 Regulation of immune system process  Hmox1,  Fstl3,  Adam8, Lrp8,  Gpnmb,  Clec4d,  Ccl2, Thbs1,  Mmp12,  Lgals3
Down regulated 0.00217031 7 Regulation of leukocyte activation  Hmox1,  Adam8,  Gpnmb,  Clec4d, Ccl2,  Thbs1,  Lgals3
Down regulated 0.00312756 6 Wound healing  Timp1,  Hmox1,  Tnc,  Ccl2,  Thbs1, Mmp12
Down regulated 0.00453005 3 Regulation of extrinsic apoptotic signaling pathway via death domain receptors  Hmox1  Thbs1  Lgals3
Down regulated 0.00453005 4 Regulation of tumor necrosis factor superfamily cytokine production  Adam8  Gpnmb  Ccl2  Thbs1
Down regulated 0.00453005 2 Regulation of blood vessel endothelial cell proliferation involved in sprouting angiogenesis  Hmox1  Thbs1
Down regulated 0.00453005 8 Regulation of cell motility  Timp1  Hmox1  Adam8  Gpnmb  Ccl2  Thbs1  Mmp12  Lgals3
Down regulated 0.00453005 5 Negative regulation of cell adhesion  Adam8  Tnc  Gpnmb  Thbs1  Mmp12
Down regulated 0.00453005 9 Response to biotic stimulus  Ankrd1  Adam8  Lcn2  Lrp8  Clec4d  Mt2  Ccl2  Mmp12  Lgals3
Down regulated 0.00453005 8 Cell activation  Timp1  Hmox1  Adam8  Gpnmb  Clec4d  Ccl2  Thbs1  Lgals3
Down regulated 0.00453005 7 Regulation of cell adhesion  Fstl3  Adam8  Tnc  Gpnmb  Ccl2  Thbs1  Mmp12
Down regulated 0.00453005 2 Wound healing involved in inflammatory response  Timp1  Hmox1
Down regulated 0.00453005 2 Eosinophil chemotaxis  Ccl2  Lgals3
Up regulated 1.80E-06 11 Steroid metabolic process  Cyp17a1,  Esr1,  Srd5a1,  Soat2,  Tm7sf2, Hmgcs2, Hnf1a,  Scd1,  Serpina12, Dhcr7,  Saa1
Up regulated 9.11E-05 7 Cholesterol metabolic process  Soat2  Tm7sf2  Hmgcs2  Hnf1a  Serpina12  Dhcr7  Saa1
Up regulated 0.00011135 20 Small molecule metabolic process  Cyp17a1  Acaca  Srd5a1  Soat2  Acat2  Tm7sf2  Dhtkd1  Hmgcs2  Hnf1a  Bco2  Amt  Scd1  Serpina12  Nags  Dhcr7  Cyp2c70  Gdf2  Cyp4f15  Saa1  Urad
Up regulated 0.00071679 6 Steroid biosynthetic process  Cyp17a1  Srd5a1  Tm7sf2  Hmgcs2  Hnf1a  Dhcr7
Up regulated 0.00189709 13 Cellular lipid metabolic process  Esr1  Acaca  Srd5a1  Soat2  Acat2  Hmgcs2  Hnf1a  Pik3c2g  Bco2  Scd1  Serpina12  Cyp2c70  Cyp4f15
Up regulated 0.00307265 9 Organic hydroxy compound metabolic process  Srd5a1  Soat2  Tm7sf2  Hmgcs2  Hnf1a  Serpina12  Dhcr7  Cyp4f15  Saa1
Up regulated 0.00421454 5 Olefinic compound metabolic process  Cyp17a1  Srd5a1  Bco2  Cyp2c70  Cyp4f15
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 88 
Figure S.7. Principal component analysis of metabolomics data showing significant changes in at 89 
least one tissue/condition (p < 0.05 and FC > |1|) for heart, serum, kidney, and liver in SARS-90 
CoV-2 infected/uninfected (control) mice under KD or CD (n=5/group).   91 
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 92 
 93 
Figure S.8. Mitochondrial mass analysis in A) heart, B) liver, C) kidney. D) Immunoblot of blue 94 
native gel electrophoresis stained for Uqcrc2 in the heart. E) Quantification of assembled 95 
CI+CIII2 versus unassembled CIII2 respirasome ratios in the heart normalized to each CD 96 
condition. Graphs represent mean ±SEM of N=4 biological replicates. F) Respiratory activity of 97 
complexes I and II normalized by complex IV and each CD condition in the kidney measured by 98 
RIFS. Graphs represent mean ±SEM of N=5-10 biological replicates. G) Respiratory ratios of 99 
complex I/II in the kidney. Graphs represent mean ±SEM of N=5-10 biological replicates. H) 100 
Whole membrane images of total OXPHOS staining (complex I=Ndufb8, complex II=Sdhb, 101 
complex III=Uqcrc2, complex IV=Mtco1, and complex V=Atp5a) and vinculin from heart (left) 102 
and liver (right). Statistical significance for pairwise comparisons in A, B, C, E, and F was 103 
determined using unpaired 2-tailed Student’s t-test or Mann-Whitney test where appropriate. 104 
Statistical significance of group comparisons in G was determined by One-way ANOVA with 105 
Holm-Šídák's multiple comparisons test.  *=p<0.05, **=p<0.01, ***=p<0.001. 106 
 107 


