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Supplementary Figure 1. αvβ3 expression is associated with a stem-like subset of HCC38 cells. Related to Figure 1. (a) Representative FACS 
density plot showing the minus αvβ3 antibody staining control for HCC38 cells from the same experiment as shown in Figure 1a. (b) Graphical 
summary of the data from Figure 1d showing differentiation of each sorted HCC38 cell type after 6 weeks (10 passages). n=3 independent 
experiments. Data represent the mean ± s.e.m. 
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Supplementary Figure 2. Association of EpCAMLow/αvβ3+ status with stem-like cells in the activated state. Related to Figure 2. (a) Adjusted 
P-values for the data in Figure 2b showing the relative expression of select markers of mammary stem/basal and luminal progenitor cell types in
αvβ3+ versus αvβ3- cells. (b) Table depicting the number of differentially expressed genes in each cell type, as represented in Figure 2c. Selection
criteria was ≥1.5-fold change in gene expression and P<0.05. (c) Adjusted P-values for the data in Figure 2d comparing αvβ3+ vs αvβ3- cells in
select gene sets enriched in stem/basal cells during the luteal (Active) or follicular (Inactive) menstrual cycle phases. (a-c) Statistics by Student’s 
t-test with Benjamini-Hochburg multiple comparisons test. (a-c) n=3 independent experiments. 
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Supplementary Figure 3. Unique genes associated with EpCAMLow/αvβ3+ cells. Related to Figure 3. (a) Adjusted P-values for select gene 
sets enriched in EpCAMLow/αvβ3+ cells. Specific genes (from DEG) responsible for the enrichment score are listed underneath the name of the 
gene set. (b) Log2 fold change and adjusted P-values for select genes unique to EpCAMLow/αvβ3+ cells after the indicated comparisons. (a,b) 
Statistics by Student’s t-test with Benjamini-Hochburg multiple comparisons test. n=3 independent experiments. 
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Supplementary Figure 4. Validation controls for siRNA screen and SUM149 FACS experiments. Related to Figure 4. (a) QPCR experiment 
showing efficient knockdown of the indicated target genes after transfection with siRNA. (b) FACS density plots of the minus αvβ3 and EpCAM 
antibody staining controls for SUM149 cells from the same experiment as shown in Figure 4d. (c) Representative immunoblot of lysates from a 
panel of breast cancer cell lines. (d) Immunoblot comparing ZEB1 expression in a panel of claudin-low breast cancer cell lines including LM2-4 
cells, a metastasis-enriched variant of the MDA-MB-231 cell line. Hsp90 (c) or β-actin (d) are shown as loading controls. (c,d) Molecular weight 
markers are indicated in kilodaltons. (a-d) n=3 independent experiments. 
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Supplementary Figure 5. Controls for CRISPR knockout cells. Related to Figure 5. (a,b) Validation of reduced mRNA (a) and secreted 
protein levels (b) after CRISPR/Cas9 gene excision of TGFBI in the indicated cell types (TGFBI KO) compared to control cells (Ctrl). (a) 
Representative QPCR experiment showing relative levels of TGFBI mRNA. (b) ELISA for secreted TGFBI protein levels in 48 hr conditioned
media. Statistics by student’s t-test. *P<0.05. (c) QPCR experiments showing no significant changes in levels of TGFBI mRNA due to deletion of
ZEB1. (a,c) All samples were run in duplicate with GAPDH as a loading control. (b,c) Data represent the mean ± s.e.m. (d) Representative
immunoblot for the β3 integrin subunit in control and ZEB1 knockout cell lines. β-actin is shown as a loading control. Molecular weight markers 
are indicated in kilodaltons. (a-d) n=3 independent experiments. 
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Supplementary Figure 6. Deletion of TGFBI or ZEB1 enhances chromosomal instability and synergizes with Olaparib treatment. Related 
to Figure 6. (a) Representative immunoblots showing no differences in the relative amounts of cleaved PARP (89 kDa) compared to full-length 
PARP (116 kDa). Molecular weight markers are indicated in kilodaltons. (b) TCGA analysis of basal breast cancers for ZEB1 gene expression and
the fraction of the genome altered. Statistics performed by Spearman rank correlation with bonferroni multiple comparisons test. P=0.00054. n=171
different cancers, each represented by a black dot. (c-e) XTT cell viability assays. (c,d) The effect of TGFBI or ZEB1 deletion on cell viability in
2-dimensional (2D) adherent culture conditions (c) or sensitivity to the PARP inhibitor Olaparib (d) in the indicated cell types. (e) Comparison of 
Olaparib sensitivity in resistant (HCC38) and sensitive (MDA-MB-436) cell types at the same doses used in (d). (d,e) Curves are plotted relative
to vehicle controls for each group and fitted by non-linear regression. (a,c-e) n=3 independent experiments. (c-e) Data represent the mean ± s.e.m.
Statistics by one-way (c) or two-way (d,e) ANOVA with Dunnett’s (c,d) or Sidak’s (e) multiple comparisons test. *P<0.05 for 2, 5, and 10 M
Olaparib (TGFBI or ZEB1 KO versus control) (d) and 5 and 10 M Olaparib (MDA-MB-436 versus HCC38) (e). n.s. = not significant. 
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Supplementary Figure 7. FACS gating strategies. (a-c) Sequential gating strategies for the representative FACS plots shown in figures. (a) 
HCC38 cells in figure 1a. (b) Parental HCC38 cells (top) and sorted EpCAMLow/v3+ cells (bottom) in figure 1d. (c) SUM149 cells in figure 
4d. 
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Supplementary Figure 8. Unedited Western blots. Unprocessed scans for the immunoblot data shown in main figures 4c (a), 5a (b) and 5c (c). 
Boxes outline the areas cropped for use in figures. Molecular weight markers are indicated in kilodaltons. 



Supplementary Methods  
 
 
Real-time qPCR  
 
qPCR Primers 
 

Primer Name Primer Sequence (5’-3’) 
Human  

hZEB1-F GATGATGAATGCGAGTCAGATGC 
hZEB1-R ACAGCAGTGTCTTGTTGTTGT 
hWNT5A-F ATTCTTGGTGGTCGCTAGGTA 
hWNT5A-R CGCCTTCTCCGATGTACTGC 
hDACT1-F TTGAACTGTTTGAGGCGAAGAG 
hDACT1-R ACTGAACACCGAGTTAGAGGAAT 
hTGFBI-F CACTCTCAAACCTTTACGAGACC 
hTGFBI-R CGTTGCTAGGGGCGAAGATG 
hALCAM-F TCCTGCCGTCTGCTCTTCT 
hALCAM-R TTCTGAGGTACGTCAAGTCGG 
hTSPAN5-F GGGTCCTGAAGTCAGTTGTTG 
hTSPAN5-R ATGGAAGAGATGTTGGACAGAAC 

 
 




