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LEGENDS 
 

Supplementary Fig. 1 
 

a IF confocal microscopy of liver sections from ctrl and CCl4-treated mice (0 and 8 weeks) stained for Desmin 
and αSMA (scale bar 50µm). Background fluorescence was reduced using Huygens Software v. 16.10. 
 
b IF confocal microscopy of isolated mouse HSCs transdifferentiating in vitro 1, 4, and 12 days post isolation 
and stained for αSMA (scale bar 50µm). Background fluorescence was reduced using Huygens Software v. 
16.10. 
 
c Phase contrast microscopy of isolated mouse HSCs transdifferentiating in vitro 12 hours to 12 days post 
isolation (scale bar 50µm). Insert at 12 hours image showing 10x magnification of a single cell. 
 
d Representative FACS plot showing sequential gating for vitamin A+ cells, singlets, and live HSCs enriched 
from mouse liver cell suspension by density gradient centrifugation. Number of positive cells is indicated as 
fraction of parent population. Purity of the sorted cells is verified by microscopic evaluation. 
 
e Coherent anti-Stokes Raman scattering (CARS) spectroscopy and second harmonic generation (SHG) 
microscopy of liver sections from Western diet-fed mice (scale bar 50µm). 
 
f Hematoxylin and Eosin (H&E), sirius red staining, F4/80 IHC, and aSMA IHC of FFPE liver sections from CCl4-
treated mice (scale bars 100µm). 
 
Supplementary Fig. 2 
 

a Cumulative distribution of RPKM values for all genes in three experimental models of HSC activation; WD 
feeding (24w vs. chow), CCl4 treatment (8w vs. ctrl), and IVT (12d vs. ctrl). Kolmogorov–Smirnov tests were 
used to calculate corresponding D and p-values for pairwise comparisons of distributions. D is the maximal 
difference between distributions. Expression values represent averages of 3-4 biological replicates. 
 
b Heat map of z-scores from 3913 genes induced or repressed ≥4-fold (FDR < 0.05) in any experimental model 
and with median rlog expression across all samples of ≥5. Samples and genes subjected to unsupervised 
hierarchical clustering. Scaling performed across all replicates in heatmap. 
 
c PCA plot based on all regulated genes in any experiment (log2FC ¹ 0; FDR < 0.01, RPKMavr > 20). All replicates 
shown as small spheres. Bigger spheres indicate centroids of replicates. 
 
d Heat map of 2484 genes, which are induced ≥2-fold (FDR<0.05) between any two time points in all three 
models, or repressed ≥2-fold (FDR<0.05) between any two time points in all three models. Exon counts are 
individually scaled for each model. Expression values represent averages of 3-4 biological replicates. 
 
e Log2RPKM of HSC activation markers through all three experiments. Means within experiments not sharing 
a letter are significantly different (FDR < 0.05, edgeR exact test for overdispersed data). 
 



Supplementary Fig. 3 
 

a Significance of motif enrichment for all genes changing expression (-2 ≥ log2FC ≥ 2; FDR < 0.05) between 
any two time points in our models. Motif enrichment analyses were performed on genes with reduced (red) 
and increased expression (green), all genes (dark) and model-specific genes (light). Motifs are grouped 
according to Pearson's correlation. 
 
b Comparison of RPKM values for select hepatocyte TFs and HSC marker genes in isolated HSCs from 24-week 
WD- or chow-fed mice and whole liver (Liv.). RPKM values are normalized to whole liver expression (n=3). 
Means not sharing a letter are significantly different (FDR < 0.05, edgeR exact test for overdispersed data). 
 
c Motif correlation matrix showing known motifs from Homer motif enrichment analyses subjected to 
hierarchical clustering by their Peason's correlation. 
 
Supplementary Fig. 4 
 

a Log2FC of the 870 common genes in WD and CCl4 experiments grouped by the presence of putative Ets1 
and Ap1 binding sites or both (E+A). Dashed horizontal lines indicate average log2FC for all common genes in 
experiment. Means not sharing a letter are significantly different (FDR<0.05, pairwise Wilcoxon rank-sum 
test, Benjamini-Hochberg corrected). 
 
b Log2 fold enrichment of Ets1 (E), Runx1 (R), and dual motifs (ER) in promoters of genes falling into GO-SLIM 
categories and respective WD clusters where each GO-SLIM category is enriched. Enrichment calculated 
relative to all regulated genes in GO-SLIM analysis. 
 
c Comparison of RPKM values for key ETS1/ETS1-like motif-containing genes, HSC activation markers, and 
proliferation-associated genes in mouse HSCs cultured for six days in the presence of 10 µM U0126 (blue) or 
DMSO (red) (n=3). WD cluster # and position of motifs relative to TSS indicated for each gene. * FDR < 0.05, 
edgeR exact test for overdispersed data. RPKM values normalized to DMSO controls. 
 
d qPCR analysis of primary, siRNA-transfected murine HSCs (C: Universal control siRNA, EI/EII: siEts1 I and II, 
RI/RII: siRunx1 I and II). Transfected cells harvested on day 6 post isolation (D6) and mRNA levels of indicated 
genes normalized to Gtf2b expression and day-1 levels (D1). Whole liver cDNA (L) was prepared form healthy, 
male C57BL6/J mice. Means not sharing a letter are significantly different (padj < 0.05, ANOVA, Tukey-adjusted). 
 
 
Supplementary Tables 
 

T1 Diet nutrient and energy composition of Western and chow diets. AFE = Atwater Fuel Energy. 
 
T2 Gene cluster information from Western diet (WD) and CCl4 experiments. Pearson's correlation calculated 
for gene profiles within clusters and for cluster prototypes across experiments. Hypergeometric probabilities 
are calculated for cluster overlaps between experiments. 
 



T3 Homer motif logos, binding factors, and motifs enrichments in promoters of overlapping genes of WD and 
CCl4 clusters 6. Ets-family TF, bZiP/AP1, and Runx motif names shaded in blue, green and red, respectively.  
 
T4 List of primers used for RT-qPCR. 
 
T5 List of all common genes, genes of WD cluster 6 (blue), and shared genes between WD and CCl4 clusters 
6 (green). 
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  T4 
mGtf2b F GTTCTGCTCCAACCTTTGCCT 
mGtf2b R TGTGTAGCTGCCATCTGCACTT 
mEts1 F TTGAGATTTTAGGGTTGCGCT 
mEts1 R GGCGGGATGAGAGTAAGTTTG 
mRunx1 F GCACTCTGGTCACCGTCATG 
mRunx1 R GTTGAATCTCGCTACCTGGTTC 
mTimp1 F AACTCGGACCTGGTCATAAGG 
mTimp1 R ACGCTGGTATAAGGTGGTCTC 
mSpp1 F ATCCTTGCTTGGGTTTGCAG 
mSpp1 R CACTGCCAATCTCATGGTCG 
mCol1a1 F CAGGGTATTGCTGGACAACG 
mCol1a1 R GAAGACCAGGGAAGCCTCTT 
mActa2 F CCTGAAGAGCATCCGACACT 
mActa2 R GGTTGGCCTTAGGGTTCAG 
mSpi1 F TCACCCCAAGGGGACTATCT 
mSpi1 R GCCAGCACAAGTTCCTGATTT 
mCol3a1 F TCTGGAAGCCAGAACCATGT 
mCol3a1 R AATGGGATCTCTGGGTTGGG 
mCol5a2 F GTGCTGAAACAGACTGAGGC 
mCol5a2 R CTGAGGTCACTGTAGCACCA 

 

  T5 
0610040J01Rik 870 Common genes 
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