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NOD LIKE RECEPTOR SIGNALING PATHWAY 2.1
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METABOLISM OF XENOBIOTICS BY CYTOCHROME P450 2
P53 SIGNALING PATHWAY 2
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PATHOGENIC ESCHERICHIA COLI INFECTION 2
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GLIOMA 1.6




VALINE LEUCINE AND ISOLEUCINE BIOSYNTHESIS 1.5
ADIPOCYTOKINE SIGNALING PATHWAY 1.4
PPAR SIGNALING PATHWAY 1.3
PHOSPHATIDYLINOSITOL SIGNALING SYSTEM 1.3
CIRCADIAN RHYTHM MAMMAL 1.3
LONG TERM DEPRESSION 1.3
NOTCH SIGNALING PATHWAY 1.2
PYRIMIDINE METABOLISM 1.1
PANTOTHENATE AND COA BIOSYNTHESIS 1.1
BASE EXCISION REPAIR 1.1
CARDIAC MUSCLE CONTRACTION 1.1
VEGF SIGNALING PATHWAY 1.1
ADHERENS JUNCTION 1.1
LONG TERM POTENTIATION 1.1
RENAL CELL CARCINOMA 1.1
MELANOMA 1.1
ARRHYTHMOGENIC RIGHT VENTRICULAR CARDIOMYOPATHY

ARVC 1.1
VIRAL MYOCARDITIS 1.1
CYTOSOLIC DNA SENSING PATHWAY 1

Table S1: Summary of enriched KEGG pathways under experimental renal failure
in PNx mice. Datasets were queried using the WebGestalt toolkit including “KEGG”
pathways and GSEA analysis was performed using R packages. GSEA analysis

showed 114 dysregulated KEGG pathways under experimental renal failure in vivo.
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GLYCOLYSIS GLUCONEOGENESIS 5.2
FATTY ACID METABOLISM 5.2
OXIDATIVE PHOSPHORYLATION 5.2
GLYCINE SERINE AND THREONINE METABOLISM 5.2
VALINE LEUCINE AND ISOLEUCINE DEGRADATION 5.2
ARGININE AND PROLINE METABOLISM 5.2
TYROSINE METABOLISM 5.2
BETA ALANINE METABOLISM 5.2
GLUTATHIONE METABOLISM 5.2
PYRUVATE METABOLISM 5.2
BUTANOATE METABOLISM 5.2
METABOLISM OF XENOBIOTICS BY CYTOCHROME P450 5.2
DRUG METABOLISM CYTOCHROME P450 5.2
PROTEASOME 5.2
ERBB SIGNALING PATHWAY 5.2
LYSOSOME 5.2
VASCULAR SMOOTH MUSCLE CONTRACTION 5.2
ECM RECEPTOR INTERACTION 5.2
CELL ADHESION MOLECULES CAMS 5.2
COMPLEMENT AND COAGULATION CASCADES 5.2
ANTIGEN PROCESSING AND PRESENTATION 5.2
RENIN ANGIOTENSIN SYSTEM 5.2
HEMATOPOIETIC CELL LINEAGE 5.2
LONG TERM POTENTIATION 5.2
GNRH SIGNALING PATHWAY 5.2
PROGESTERONE MEDIATED OOCYTE MATURATION 5.2
TYPE | DIABETES MELLITUS 5.2
PRION DISEASES 5.2
COLORECTAL CANCER 5.2
GLIOMA 5.2
PROSTATE CANCER 5.2
MELANOMA 5.2
AUTOIMMUNE THYROID DISEASE 5.2
ALLOGRAFT REJECTION 5.2
GRAFT VERSUS HOST DISEASE 5.2
ARRHYTHMOGENIC RIGHT VENTRICULAR CARDIOMYOPATHY ARVC 5.2
VIRAL MYOCARDITIS 5.2
ALZHEIMERS DISEASE 5.1
HUNTINGTONS DISEASE 5.1
CALCIUM SIGNALING PATHWAY 5
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CYTOKINE CYTOKINE RECEPTOR INTERACTION 4.8
NEUROACTIVE LIGAND RECEPTOR INTERACTION 4.8
TGF BETA SIGNALING PATHWAY 4.8
GAP JUNCTION 4.8
LEISHMANIA INFECTION 4.8
CHRONIC MYELOID LEUKEMIA 4.8
SMALL CELL LUNG CANCER 4.8
DILATED CARDIOMYOPATHY 4.8
PROPANOATE METABOLISM 4.7
SPLICEOSOME 4.7
TASTE TRANSDUCTION 4.7
PATHWAYS IN CANCER 4.6
P53 SIGNALING PATHWAY 4.5
CARDIAC MUSCLE CONTRACTION 4.4
RIBOSOME 4.3
SNARE INTERACTIONS IN VESICULAR TRANSPORT 4.2
NITROGEN METABOLISM 4.1
JAK STAT SIGNALING PATHWAY 4
VIBRIO CHOLERAE INFECTION 3.9
PANCREATIC CANCER 3.8
TRYPTOPHAN METABOLISM 3.7
MAPK SIGNALING PATHWAY 3.7
CELL CYCLE 3.7
OLFACTORY TRANSDUCTION 3.7
PARKINSONS DISEASE 3.7
NON SMALL CELL LUNG CANCER 3.6
HISTIDINE METABOLISM 3.5
ALDOSTERONE REGULATED SODIUM REABSORPTION 3.4
PROXIMAL TUBULE BICARBONATE RECLAMATION 3.3
EPITHELIAL CELL SIGNALING IN HELICOBACTER PYLORI INFECTION 3.3
ASTHMA 3.3
PRIMARY IMMUNODEFICIENCY 3.3
ARACHIDONIC ACID METABOLISM 3.2
NATURAL KILLER CELL MEDIATED CYTOTOXICITY 3.1
AMYOTROPHIC LATERAL SCLEROSIS ALS 3
MELANOGENESIS 2.9
MATURITY ONSET DIABETES OF THE YOUNG 2.8
BLADDER CANCER 2.7
CITRATE CYCLE TCA CYCLE 2.6




RETINOL METABOLISM 2.5
PURINE METABOLISM 2.4
LIMONENE AND PINENE DEGRADATION 2.3
PPAR SIGNALING PATHWAY 2.2
ENDOMETRIAL CANCER 2.1
ADHERENS JUNCTION 2
TAURINE AND HYPOTAURINE METABOLISM 1.9
ENDOCYTOSIS 1.8
PORPHYRIN AND CHLOROPHYLL METABOLISM 1.7
GALACTOSE METABOLISM 1.6
VALINE LEUCINE AND ISOLEUCINE BIOSYNTHESIS 1.5
NUCLEOTIDE EXCISION REPAIR 14
HYPERTROPHIC CARDIOMYOPATHY HCM 1.3
OOCYTE MEIOSIS 1.2
ALANINE ASPARTATE AND GLUTAMATE METABOLISM 1.1
VASOPRESSIN REGULATED WATER REABSORPTION 1.0

Table S2: Summary of enriched KEGG pathways in 3T3L1 adipocytes treated with
oxLDL. Datasets were queried using the WebGestalt toolkit including “KEGG” pathways
and GSEA analysis was performed using R packages. GSEA analysis showed 107
dysregulated KEGG pathways oxLDL treated 3T3L1 adipocytes in vitro.
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ALLOGRAFT_REJECTION 2.4
GRAFT_VERSUS_HOST_DISEASE 2.4
BETA_ALANINE_METABOLISM 2.4
NEUROACTIVE_LIGAND_RECEPTOR_INTERACTION 2.4
GAP_JUNCTION 2.4
LONG_TERM_POTENTIATION 2.4
TASTE_TRANSDUCTION 2.4
MELANOMA 2.4
ARRHYTHMOGENIC_RIGHT_VENTRICULAR_CARDIOMYOPATHY_AR

VC 2.4
TYROSINE_METABOLISM 2.3
PATHWAYS_IN_CANCER 2.3
AUTOIMMUNE_THYROID_DISEASE 2.3
HUNTINGTONS_DISEASE 2.3
OXIDATIVE_PHOSPHORYLATION 2.2




CYTOKINE_CYTOKINE_RECEPTOR_INTERACTION 2.2
MELANOGENESIS 2.1
DILATED_CARDIOMYOPATHY 2.1
EPITHELIAL_CELL_SIGNALING_IN_HELICOBACTER_PYLORI_INFECTIO

N 2.1
NITROGEN_METABOLISM 2.1
SNARE_INTERACTIONS_IN_VESICULAR_TRANSPORT 2.1
LEUKOCYTE_TRANSENDOTHELIAL_MIGRATION 2.1
CELL_ADHESION_MOLECULES_CAMS 2.1
COLORECTAL_CANCER 2.0
OLFACTORY_TRANSDUCTION 2.0
PRION_DISEASES 1.9
GLUTATHIONE_METABOLISM 1.9
ENDOMETRIAL_CANCER 1.9
NON_SMALL_CELL_LUNG_CANCER 1.9
NUCLEOTIDE_EXCISION_REPAIR 1.9
NEUROTROPHIN_SIGNALING_PATHWAY 1.9
PRIMARY_IMMUNODEFICIENCY 1.9
PROPANOATE_METABOLISM 1.9
OOCYTE_MEIOSIS 1.8
LONG_TERM_DEPRESSION 1.8
VALINE_LEUCINE_AND_ISOLEUCINE_BIOSYNTHESIS 1.7
JAK_STAT_SIGNALING_PATHWAY 1.7
PPAR_SIGNALING_PATHWAY 1.7
AMYOTROPHIC_LATERAL_SCLEROSIS_ALS 1.7
GLYCINE_SERINE_AND_THREONINE_METABOLISM 1.7
LYSOSOME 1.7
TGF_BETA_SIGNALING_PATHWAY 1.7
MATURITY_ONSET_DIABETES_OF_THE_YOUNG 1.7
PROXIMAL_TUBULE_BICARBONATE_RECLAMATION 1.7
ALDOSTERONE_REGULATED_SODIUM_REABSORPTION 1.6
LIMONENE_AND_PINENE_DEGRADATION 1.6
ASTHMA 1.6
HISTIDINE_METABOLISM 1.6
ALANINE_ASPARTATE_AND_GLUTAMATE_METABOLISM 1.6
PANCREATIC_CANCER 1.6
CHRONIC_MYELOID_LEUKEMIA 1.5
VIBRIO_CHOLERAE_INFECTION 1.5
PURINE_METABOLISM 1.5
OTHER_GLYCAN_DEGRADATION 1.5
MISMATCH_REPAIR 1.5

ARACHIDONIC_ACID_METABOLISM

1.4




REGULATION_OF_ACTIN_CYTOSKELETON 1.4
ADHERENS_JUNCTION 1.4
PANTOTHENATE_AND_COA_BIOSYNTHESIS 1.4
NATURAL_KILLER_CELL_MEDIATED_CYTOTOXICITY 1.4
TRYPTOPHAN_METABOLISM 1.3
PORPHYRIN_AND_CHLOROPHYLL_METABOLISM 1.3
RENIN_ANGIOTENSIN_SYSTEM 1.3
INSULIN_SIGNALING_PATHWAY 1.3
LEISHMANIA_INFECTION 1.3
T_CELL_RECEPTOR_SIGNALING_PATHWAY 1.3
SULFUR_METABOLISM 1.3
BLADDER_CANCER 1.3
HEDGEHOG_SIGNALING_PATHWAY 1.2
LINOLEIC_ACID_METABOLISM 1.2
TAURINE_AND_HYPOTAURINE_METABOLISM 1.2
GLYCOSAMINOGLYCAN_BIOSYNTHESIS_HEPARAN_SULFATE 1.2
CARDIAC_MUSCLE_CONTRACTION 1.2
TYPE_Il_DIABETES_MELLITUS 1.1
GALACTOSE_METABOLISM 1.1
GLYCOSAMINOGLYCAN_BIOSYNTHESIS_CHONDROITIN_SULFATE 1.1
DNA_REPLICATION 1.1
B_CELL_RECEPTOR_SIGNALING_PATHWAY 1.1
VASOPRESSIN_REGULATED_WATER_REABSORPTION 1.1
PARKINSONS_DISEASE 1.1
VEGF_SIGNALING_PATHWAY 1.1
HYPERTROPHIC_CARDIOMYOPATHY_HCM 1.0

Table S3: Summary of enriched KEGG pathways in 3T3L1 adipocytes treated with
IS. Datasets were queried using the WebGestalt toolkit including “KEGG” pathways and
GSEA analysis was performed using R packages. GSEA analysis showed 107
dysregulated KEGG pathways in IS treated 3T3L1 adipocytes in vitro.
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Supplementary Figure 1: Functional enrichment analyses using Kyoto
Encyclopedia of Genes and Genomes (KEGG) pathways in PNx mice model. Over
expression analysis of KEGG pathways, performed on the entire data set, with the

highest differentially expressed genes.
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Supplementary Figure 2: KEGG pathway analysis in adipose tissue of PNx mice
model with alteration of key genes associated with uremic cardiomyopathy. Genes
upregulated or downregulated in pathways associated with (A) RNA Degradation, (B)
Peroxisome, (C) Spliceosome and (D) Endocytosis. Blue represent genes upregulated
and orange represent genes downregulated.
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Supplemental Figure 3A: The in vivo KEGG ORA and the associated heat maps of
GSEA scores: The figure shows the in vivo KEGG ORA ( left panel) and the associated
heat maps of GSEA scores (right panel) for groups of gene expression corresponding to
the specific trait, cardiac fibrosis. The data shows significant dysregulation of genes
associated with the trait under PNx condition and the possible reversal by NaKtide
treatment.



GSEA Analysis and Heat Map Data from Floral White Module

[ FDR<0.05 FDR>0.05 U i | j i Heatrsb

| & { f t i Tmem199

Synthesis and degradation of ketone bodies i | { ‘ ' i [ pennata
Proteosome

L oL 9 4 s | ] { ] ] il Maged2

Terpenoid backbone biosynthesis g Tt 5 hedl T

Folate biosynthesis
Butanoate metabolism
Spliceosome

Small cell lung cancer

Lysosome
Focal adhesion 2 ‘ i i o5
Fluid shear stress and atherosclerosis AR ECRE ] ! il corior

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Enrichment Ratio

2 -i 0 1 2 Control NaKtide PNx PNx+NaKtide

Heatmap Scale

Supplemental Figure 3B: The in vivo KEGG ORA and the associated heat maps of
GSEA scores. The figure shows the in vivo KEGG ORA (left panel) and the associated
heat maps of GSEA scores (right panel) for groups of gene expression corresponding to
the specific trait, left ventricular mass. The data shows significant dysregulation of
genes associated with the trait under PNx condition and the possible reversal by
NakKtide treatment.
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Supplemental Figure 3C: The in vivo KEGG ORA and the associated heat maps of
GSEA scores. The figure shows the in vivo KEGG ORA (left panel) and the associated
heat maps of GSEA scores (right panel) for groups of gene expression corresponding to
the specific trait, MPI. The data shows significant dysregulation of genes associated
with MPI under PNx condition and the possible reversal by NaKtide treatment.
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Supplemental Figure 3D: The in vivo KEGG ORA and the associated heat maps of
GSEA scores. The figure shows the in vivo KEGG ORA (left panel) and the associated
heat maps of GSEA scores (right panel) for groups of gene expression corresponding to
the specific trait, ejection fraction. The data shows significant dysregulation of genes
associated with the trait under PNx condition and the possible reversal by NaKtide
treatment.
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Supplemental Figure 3E: The in vivo KEGG ORA and the associated heat maps of
GSEA scores. The figure shows the in vivo KEGG ORA (left panel) and the associated
heat maps of GSEA scores (right panel) for groups of gene expression corresponding to
the specific trait, relative wall thickness. The data shows significant dysregulation of
genes associated with the trait under PNx condition and the possible reversal by
NakKtide treatment.
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Supplementary Figure 4A: Functional enrichment analyses using Kyoto
Encyclopedia of Genes and Genomes (KEGG) pathways in oxLDL treated murine
adipocytes. Over expression analysis of KEGG pathways, performed on the entire data
set, with the highest differentially expressed genes.



- —
+® - P ® -
()
00— G s 8 ) o0 o'l
| & |
i : i :
. R oo , i “% o lo
I I
| B Seipmse & @ 1 B e & @
77777777777 Recplng - e
(Wi o oo e2yme) [ p—
[imen) min) (o) [imeie] (e ] (o) [vecesel [UREic)
- R - T
@ i
» /' i
&)
[Ceear | R [vem] [Sewr] [en | = ) e [C6er | (unEen)] [0nsc] (St | Tl o | I e o | s | =
[ v | (o] (WEDS] [ sr.ae [(cvea | (Preis’) RS [Ccort ] (e | Cetkra ) Cpuas [ sy | paare] [ame ] | e | i e [ P [cvea | frmeie] [umsT] [cor | (e | I pues [ sy | [soancd (NEEEN
[zoon ][ venc: | [ fecs] [Herea] [1ocmaty] BRI [r iy | nant | [Twsa] [Tie37]
s sobunit RING-finges type E3 multis shuzit RING-finger type E3.
et W e pnBR L BR ca . gw — D cws gl o RO cw MpnBE. gm

SCFeompex [ RE21 [ cull [Skel | Fbon] Comti Tama| 2 |
ECV comples [ TOWD | Elob [VhiLbex]
ez ]
Culscomples [RB31 | ca {001
Cultcamges [ RB31 [ Ould | DOB1 [ BERE]

ECS comp _"‘I | o | e |
[ |

cufcompler (B8 | Cun [Skel | Frns |

scFeanplex [RB1 | coll Tkl [ Fbon ]

BV congtes [BBX1 TOR0T] Bk TVHLbex]

Cul comgiez

Data on KEGG graph Data on KEGG graph
Rendered by Pathview Rendered by Pathview

oxLDL oxLDL+pNaKtide

Supplementary Figure 4B: KEGG pathway analysis in adipocytes exposed to
oxLDL with alteration of key genes associated with oxidative stress. Genes
upregulated or downregulated in pathway associated with ubiquitin mediated
proteolysis. Blue represent genes upregulated and orange represent genes
downregulated.
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Supplementary Figure 5A: Functional enrichment analyses using Kyoto
Encyclopedia of Genes and Genomes (KEGG) pathways in IS treated murine
adipocytes. Over expression analysis of KEGG pathways, performed on the entire data
set, with the highest differentially expressed genes.
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Supplementary Figure 5B: KEGG pathway analysis in adipocytes exposed to IS
with alteration of key genes associated with oxidative stress. Genes upregulated or
downregulated in pathway associated with ECM-receptor interaction. Blue represent
genes upregulated and orange represent genes downregulated.
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Supplementary Figure 6A: Heat maps of gene expression associated with PPAR y
signaling by OxLDL and IS using GSEA. Color coding based on log2FC with legend
shown above. In the case of these pathways, differences amongst IS and oxLDL appear
more likely noise in the system rather than systematic differences.
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Supplementary Figure 6B: Heat maps of gene expression associated with TGFB
signaling by OxLDL and IS using GSEA. Color coding based on log2FC with legend
shown above. In the case of these pathways, differences amongst IS and oxLDL appear
more likely noise in the system rather than systematic differences.
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Supplementary Figure 6C: Heat maps of gene expression associated with
Calcium signaling by OxLDL and IS using GSEA. Color coding based on log2FC
with legend shown above. In the case of these pathways, differences amongst IS and
oxLDL appear more likely noise in the system rather than systematic differences.
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Supplementary Figure 6D: Heat maps of gene expression associated with
oxidative phosphorylation by OxLDL and IS using GSEA. Color coding based on
log2FC with legend shown above. In the case of these pathways, differences amongst
IS and oxLDL appear more likely noise in the system rather than systematic differences.
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Supplementary Figure 6E: Heat maps of gene expression associated with
Cytokine signaling by OxLDL and IS using GSEA. Color coding based on log2FC
with legend shown above. In the case of these pathways, differences amongst IS and
oxLDL appear more likely noise in the system rather than systematic differences.
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Supplementary Figure 6F: Heat maps of gene expression associated with Dilated
Cardiomyopathy (DCM) signaling by OxLDL and IS using GSEA. Color coding
based on log2FC with legend shown above. In the case of these pathways, differences
amongst IS and oxLDL appear more likely noise in the system rather than systematic
differences.
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Supplementary Figure 6G: Heat maps of gene expression associated with JAK-
STAT signaling by OxLDL and IS using GSEA. Color coding based on log2FC with
legend shown above. In the case of these pathways, differences amongst IS and oxLDL
appear more likely noise in the system rather than systematic differences.
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Supplementary Figure 6H: Heat maps of gene expression associated with
Hypertrophic Cardiomyopathy (HCM) sighaling by OxLDL and IS using GSEA.
Color coding based on log2FC with legend shown above. In the case of these
pathways, differences amongst IS and oxLDL appear more likely noise in the system
rather than systematic differences.
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Supplementary Figure 7A: Network diagram associated with major pathways by
GSEA altered in vitro. Color coding based on log2FC with legend shown above. All
genes were identified in KEGG pathways and are therefore associated with other genes
in the STRING database.
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Supplementary Figure 7B: Heat map of gene expression associated with
intestinal immune signaling by OxLDL and IS using GSEA. Color coding based on
log2FC with legend shown above. In these case of these pathways, differences
amongst IS and oxLDL appear more likely noise in the system rather than systematic
differences.
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Supplementary Figure 7C: Heat map of gene expression associated with p53

signaling by OxLDL and IS using GSEA. Color coding based on log2FC with legend
shown above. In these case of these pathways, differences amongst IS and oxLDL

appear more likely noise in the system rather than systematic differences.
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Supplementary Figure 7D: Heat map of gene expression associated with citric
acid cycle by OxLDL and IS using GSEA. Color coding based on log2FC with legend
shown above. In these case of these pathways, differences amongst IS and oxLDL
appear more likely noise in the system rather than systematic differences.
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Supplementary Figure 7E: Heat map of gene expression associated with drug
metabolism by OxLDL and IS using GSEA. Color coding based on log2FC with
legend shown above. In these case of these pathways, differences amongst IS and
oxLDL appear more likely noise in the system rather than systematic differences.
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Supplementary Figure 7F: Heat map of gene expression associated with
proteasome signaling by OxLDL and IS using GSEA. Color coding based on log2FC
with legend shown above. In these case of these pathways, differences amongst IS and
oxLDL appear more likely noise in the system rather than systematic differences.
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Supplementary Figure 7G: Heat map of gene expression associated with retinol
metabolism by OxLDL and IS using GSEA. Color coding based on log2FC with
legend shown above. In these case of these pathways, differences amongst IS and
oxLDL appear more likely noise in the system rather than systematic differences.
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Supplementary Figure 7H: Heat map of gene expression associated with folate
metabolism by OxLDL and IS using GSEA. Color coding based on log2FC with
legend shown above. In these case of these pathways, differences amongst IS and
oxLDL appear more likely noise in the system rather than systematic differences.
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Supplementary Figure 8. Scale independence and Mean connectivity as a
function of Soft Threshold in in vitro datasets. Based on these data, we continued to
employ a soft threshold (power) of 20 to construct the network(s) described

subsequently in the manuscript.



