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Table S1. Percent of gene expression variance explained by the stage of differentiation. Dim, dimension;
TF, transcription factor.

Category Dim 1 Dim 2

All Genes 34 17
Autophagy Genes 32 21
Adipogenic TF 62 23
Autophagy TF 76 11
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Table S2. Differential expression of gene markers. FC, fold-change; SE, standard error; FDR, false
discovery rate.

Category Gene Early vs Non Late vs Non Late vs Early

FC SE FDR FC SE FDR FC SE FDR

Adipogenesis Cebpa 2.55 0.38 < 0.2 3.8 0.38 < 0.2 1.25 0.35 < 0.2
Cebpb 1.5 0.19 < 0.2 0.2 0.19 0.39 -1.3 0.18 < 0.2
Pparg 1.55 0.25 < 0.2 2.76 0.25 < 0.2 1.21 0.23 < 0.2

Autophagy Becn1 0.31 0.08 < 0.2 0.44 0.09 < 0.2 0.13 0.08 < 0.2
Map1lc3b -0.72 0.17 < 0.2 -0.27 0.17 < 0.2 0.45 0.15 < 0.2
Sqstm1 -1.02 0.15 < 0.2 -0.11 0.15 0.57 0.91 0.14 < 0.2

Lipogenesis Acly 0.48 0.2 < 0.2 0.62 0.2 < 0.2 0.14 0.19 0.53
Fasn 1.22 0.27 < 0.2 1.98 0.28 < 0.2 0.76 0.25 < 0.2
Lpl 0.01 0.28 0.98 2.62 0.29 < 0.2 2.61 0.27 < 0.2
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Table S10. Datasets of ChIP Seq in different tissues. N, the number of samples; PIMD, PubMed ID;
Ref., reference.

Tissue Study (N) Factor PMID Ref

Adipocyte GSE83757 2 CEBPB 28812581 [25]
GSE67586 2 PPARG 25948511 [26]

Fibroblast GSE44942 2 CEBPB 23590861 [27]
GSE41937 2 PPARG 23326641 [28]

Macrophage GSE69099 1 CEBPB 26923725 [29]
GSE63696 1 PPARG 25574839 [30]
GSE92606 1 PPARG 28240605 [31]
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Table S11. Datasets of RNA Seq and microarrays of adipocytes with Cebpb or Pparg-knockdown. N,
the number of samples; PIMD, PubMed ID; Ref., reference.

Study (N) KD Gene Time PMID Ref.

GSE57415 8 Cebpb 0/4h 24857666 [20]
GSE12929 18 Pparg 0/2d/5d 19300518 [32]
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(a) (b)

Figure S1. Differential gene expression in early and late differentiating adipocytes. Read counts of (a)
15786 coding genes (b) 158 autophagy genes from RNA-Seq samples (n = 66) were used to perform
differential expression analysis between early/late differentiation stage and non-differentiated samples.
Points represent individual gene fold-change and p-value on the log scales.
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(a)

(b)

Figure S2. Differential peak binding of adipogenic transcription factors on autophagy genes. Reads
count in peaks in (a) coding genes and (b) 158 autophagy genes from ChIP-Seq samples (n = 50)
were used to perform differential peak binding analysis between early/late differentiation stage and
non-differentiated samples. Points represent individual gene fold-change and p-value on log scales.
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(a) (b) (c)

Figure S3. Gene markers of differentiation, lipogenesis and autophagy. Gene counts from RNA-Seq
samples (n = 66) of MDI-induced 3T3-L1 at multiple differentiation time points were used to determine
the mRNA expression of genes. The log2 mRNA level of (a) three adipogenic markers Cebpa, Cebpb
and Pparg, (b) three lipogenesis markers Lpl, Fasn and Acly and (c) three autophagy markers Map1lc3b,
Sqstm1 and Becn1 are shown as lines over time.
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(a)

(b)

Figure S4. Co-expression of adipogenic transcription factors genes with autophagy genes. Read counts
of genes from RNA-Seq samples (n = 66) was used to measure the gene expression. The expression
of five adipogenic transcription factor genes was used to calculate the co-expression (a) with key
autophagy genes and (b) with autophagy transcription factor genes. The transformed reads count for
each pair of genes were used to calculate Pearson’s Correlation Coefficients (PCC) for the pair. The
PCC values between -1 (green) and 1 (blue).
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(a) (b)

(c) (d)

(e) (f)

Figure S5. Tissue specific binding of adipogenic transcription factors. Signal tracks from (a, c & e)
PPARG and (b, d & f) CEBPB ChIP-Seq data of three different tissue types; Adipocyte, Fibroblast
and Macrophage were obtained from Cistrome Data Browser. The signal score around the promoter
regions of (a & b) key autophagy genes, (c & d) autophagy transcription factor genes and (e & f)
adipogenic transcription factor genes were visualized. Cidec and klf5 were used as positive control
genes. Promoters are ±3kb around the transcription start sites.
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(a) (b)

(c) (d)

Figure S6. Adipogenic transcription factors correlations with co-factors and histone markers on
autophagy genes. The total number of reads in peaks of each ChIP-Seq sample (n = 75) was used to
represent the factor/histone marker occupancy. The occupancy of two adipogenic transcription factors
CEBPB and PPARG was plotted against that of (a) & (c) three co-factors and (b) & (d) histone markers.
Samples were categorized by differentiation stage; non, early or late in that order in (a) & (b). Peaks
were categorized by the genomic location into Promoter, 3’ UTR, 5’ UTR and other in that order in (c) &
(d).



Version October 4, 2019 submitted to Cells S19 of S23

Figure S7. Correlation in occupancy between adipogenic transcription factors and histone markers on
autophagy genes at different genomic locations. The total number of reads in peaks of each ChIP-Seq
sample was used to represent the factor/histone marker occupancy. Pearson’s Correlation Coefficient
(PCC) was calculated for each pair of samples. The PCC value is between 0 (white) and 1 (blue). Peaks
were categorized by the genomic location into Promoter, 3’ UTR, 5’ UTR and other in that order.
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(a) (b)

Figure S8. Differential gene expression in Cebpb or Pparg-knockdown differentiating adipocytes. Read
counts of all coding genes from (a) RNA-Seq samples (n = 8) of Cebpb-knockdown adipocytes at 0 and
4 hours (b) microarray samples (n = 18) of Pparg-knockdown adipocytes at 0, 2 and 5 days were used
to perform differential expression analysis between knockdown vs control samples of differentiation
adipocytes at different time points. Points represent individual gene fold-change and p-value on log
scales.
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