
Supplementary method 
Human Protein Atlas 
In order to provide additional background information, expression data for ATF3, DDIT4, and 
TRIB3 was sourced from the Human Protein Atlas (HPA) from its respective entry page for 
each gene in the proposed regulatory axis.1 The RNA single cell subsection on HPA served 
as the source for representative RNA expression data in normal colon tissue at single cell 
resolution. Additionally, the HPA provided a heatmap of normalized expression values of 
the single cell expression data, which were further modified for each gene in order to facilitate 
comparison across genes in the proposed regulatory axis as well comparison of the 
genes against expression of known canonical cell-type markers for normal colon tissue.2,3,4  
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Supplementary Figure Legend 
Figure S1  
A. The correlation between number of counts/cell and the number of detected genes/cell.  
B. The percent of mitochondria per cell. 
 
Figure S2  
A. UMAP of indicated genes, ATF3, ATF4, PNRC1 and NFL3. 
B. Images of HCT116, HT-29, DLD-1 and HEK293T MCTS models, taken by Incucyte Scale 
bar: 500µm. 
C. UMAP plots showing in total eight clusters. Group 0 and Group 1 are immune cell subsets, 
Group 2,3 5 6 and 7 are tumor cells subsets. Group 4 is CD45-/ vimentin-. 
D. expression levels of cell cycle active, cell cycle inactive, QCC-dependent marker ATF3 and 
indicated proteins discovered from ATAC-Seq.  
 
Figure S3  
A. Percentage of spliced and unspliced mRNA in PCCs and QCCs. 
B. A heatmap representation of the pseudotime inference three groups.  
C. Gene Ontology terms are represented based on genes that correlated with pseudotime for 
Group 3.  
D. The dynamical model of indicated genes (MKI67, CDK4, CDKN1A, CDKN1C and ATF3) 
suggest that MKI67 and CDK4 have high likelihoods to associate with PCCs, CDKN1A, 
CDKN1C and ATF3 have high likelihoods to associate with QCCs. 
 
Figure S4  
A. Growth rate of ATF3 parental and ATF3 KO HCT116 clones in monolayer and MCTS 
conditions. The data is expressed as the mean ± SD (n=3, using multiple-unpaired t-test). 
B. Expression levels of ATF3 in scramble and siATF3 HT-29 cells were detected after 48hs 
transfection. 
C. Chemical structure of sangivamycin (4-amino-5-carboxamide-7-(d-ribofuranosyl)pyrrolo 
[2,3-d] pyrimidine). 
 
Figure S5  

https://www.v22.proteinatlas.org/ENSG00000162772-ATF3/single+cell+type/colon
https://www.v22.proteinatlas.org/ENSG00000168209-DDIT4/single+cell+type/colon
https://www.v22.proteinatlas.org/ENSG00000101255-TRIB3/single+cell+type/colon


A. Pearson correlation of read counts comparing between two untreated samples and two 
treated samples.  
B. Heatmap showing correlations and hierarchical clustering for read densities at open 
chromatin peaks across all ATAC-Seq replicates. 
C. Genome browser tracks of ATAC-Seq data for FGD6. 

Figure S6 
A. Plot for protein interactions among genes annotated to the chromatin regions in samples 
treated with sangivamycin by the STRING interaction network. 
B. Overview of transcriptomic level gene expression for ATF3, DDIT4 and TRIB3 at single cell 
resolution in normal colon tissue.  
C. Heatmap comparing the expression of the selected genes to established canonical cell-
type markers for colon tissue. Expression data for ATF3, DDIT4 and TRIB3 from the 
Human Protein Atlas (HPA). 
D. Dose response of HCT116 and HT29 MCTS to rapamycin.  
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Figure S1
A. The correlation between number of counts per cell and the number of detected genes per cell. 
B. The percent of mitochondria per cell.
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Figure S2 
A. UMAP of indicated genes, ATF3, PNRC1 and NFL3.
B. Images of HCT116, HT-29, DLD-1 and HEK293T MCTS models, taken by Incucyte Scale bar: 500µm.
C. UMAP plots showing in total eight clusters. Group 0 and Group 1 are immune cell subsets, Group 2,3 5 6 and 7 are tumor cells subsets.   
Group 4 is CD45-/ vimentin-.          
D. Expression levels of cell cycle active, cell cycle inactive, QCC-dependent marker ATF3 and ATF4.
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Figure S3 
A. Percentage of spliced and unspliced mRNA in PCCs and QCCs.
B. A heatmap representation of the pseudotime inference three groups. 
C. Gene Ontology terms are represented based on genes that correlated with pseudotime for Group 3. 
D. The dynamical model of indicated genes (MKI67, CDK4, CDKN1A, CDKN1C and ATF3) suggest that MKI67 and CDK4 have high 
likelihoods to associate with PCCs; CDKN1A, CDKN1C and ATF3 have high likelihoods to associate with QCCs.



Fig. S4
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Figure S4 
A. Growth rate of ATF3parental and ATF3KO HCT116 clones in monolayer and MCTS conditions. The data is 
expressed as the mean ± SD (n=3, using multiple-unpaired t-test).
B. Expression levels of ATF3 in scramble and siATF3 HT-29 cells were detected after 48hs transfection.
C. Chemical structure of sangivamycin (4-amino-5-carboxamide-7-(d-ribofuranosyl)pyrrolo [2,3-d] pyrimidine).



Fig. S5
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Figure S5 
A. Pearson correlation of read counts comparing between two untreated samples and two treated 
samples. 
B. Heatmap showing correlations and hierarchical clustering for read densities at open chromatin 
peaks across all ATAC-Seq replicates.
C. Genome browser tracks of ATAC-Seq data for FGD6.
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Fig. S6
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Figure S6
A. Plot for protein interactions among genes annotated to the chromatin regions in samples treated with 
sangivamycin by the STRING interaction network.
B. Overview of transcriptomic level gene expression for ATF3, DDIT4 and TRIB3 at single cell resolution in 
normal colon tissue. 
C. Heatmap comparing the expression of the selected genes to established canonical cell-type markers for 
colon tissue. Expression data for ATF3, DDIT4 and TRIB3 from the Human Protein Atlas (HPA).
D. Dose response of HCT116 and HT29 MCTS to rapamycin.
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