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Supplementary Figure 1. CK5+ cells are more tumor initiating. (a and b) T47D breast cancer cells
stably integrated with a CK5 promoter-driven GFP reporter were treated with 100 nM P4 for 24 h to
induce CK5 expression. CK5+ and CK5- cell populations were sorted based on GFP expression
via FACS (a) and injected into fourth mammary fat pads of nude mice (b). Tumor growth was
assessed by palpation after 6 weeks.
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Supplementary Figure 2. Mammosphere number. While no significant change in mammosphere
number is detected when no size cutoff is selected (a), a significant increase in the sphere size can
be seen in control cells with P4 treatment at very large sphere sizes (>4500 um?) (b). This
difference is attenuated, however, with loss of CK5 expression. Data represent mean + s.e.m.
Significance was assessed using Student’s T-test.
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Supplementary Figure 3. RAR agonist dose curves. (a and b) To determine lowest effective
concentrations of 9-cis RA (a) and RAR-specific agonist TTNPB (b), T47D cells were treated with
the indicated increasing concentrations of RA or TTNPB with or without P4 for 24 h. Cell lysates
were harvested using RIPA buffer and analyzed via immunoblot. a-tubulin was used as a loading
control.
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Supplementary Figure 4. CK5 negative control primers. (a and b) To assess the specificity of
binding in the CK5 promoter, negative control primer sets were designed to target 200 bp regions
more than 500 bp upstream of the putative PRE in the CK5 promoter (a) or downstream of the TSS
(b). All samples had signals equal to or lower than IgG negative control IPs. Data represent +
s.e.m. *P<0.05 **P<0.01



Promoter construct |[Restriction enzyme(s)
4.6 kb Clal, SnaBlI
3.9 kb Clal, PshAl
3.4 kb Clal, Pmll
2.0kb Clal, Smal
1.2 kb Clal, Nhel
1.0 kb Clal, Sbfl
0.8 kb Clal, Smal
0.2 kb Clal, Nhel
A0.2-1.2 kb Nhel
A1.0-4.3 kb Sbfl
A3.4-4.6 Snabl, Pmll

Supplementary Table 1. Table of restriction enzymes used to create CK5 promoter deletion
constructs in the previously described pCDH1-luciferase vector'®.



	Cross talk between progesterone receptors and retinoic acid receptors in regulation of cytokeratin 5-positive breast cancer�cells
	Introduction
	Results
	P4-expanded CK5+ breast cancer cells are tumorigenic
	CK5 is necessary for P4-mediated increase in breast cancer cell mammosphere size
	Retinoids block P4-enhanced CK5 expression and mammosphere size

	Table 1 Tumor-initiating capacity of P4-induced CK5+ compared to CK5�&#x02212;�T47D breast cancer cells
	RARs are necessary for retinoid antagonism of P4-dependent increases in CK5 expression and mammosphere size
	PR regulates CK5 transcription through direct binding to the proximal promoter

	Figure 1 The P4-dependent increase in mammosphere size requires expression of CK5.
	RAR&#x003B1; and coactivators are recruited to response elements in the CK5 promoter with P4 but not P4 plus RA treatment

	Figure 2 RA blocks P4-mediated CK5 expression and P4 induction of large mammospheres.
	Co-treatment with retinoids reduces accumulation of therapy resistant CK5+ cells during endocrine therapy

	Figure 3 RARs are required for RA inhibition of P4-induced CK5 expression and P4 production of large mammospheres.
	Discussion
	Figure 4 PR is recruited to the CK5 promoter near a PRE that is necessary for P4 transcriptional activation.
	Figure 5 P4 recruits RAR&#x003B1; and essential coactivators to the CK5 promoter while RA reduces RAR&#x003B1; and coactivator occupancy.
	Materials and Methods
	Cell culture and shRNA

	Figure 6 Co-treatment with retinoids during estrogen depletion reduces accumulation of CK5+ breast cancer cells.
	CK5 promoter deletion constructs
	Luciferase reporter assay and siRNA
	Chromatin immunoprecipitation assay
	Mammosphere formation assay
	Immunoblotting
	Immunohistochemistry and Immunocytochemistry
	Quantitative reverse transcription PCR
	Limiting dilution analysis and tumor growth
	Statistical methods

	We thank the University of Colorado Cancer Center Flow Cytometry, Biorepository Core, and Tissue Culture Cores supported by P30CA046934 and the University of Colorado Department of Pathology Sequencing Core for their technical assistance and services. We 
	We thank the University of Colorado Cancer Center Flow Cytometry, Biorepository Core, and Tissue Culture Cores supported by P30CA046934 and the University of Colorado Department of Pathology Sequencing Core for their technical assistance and services. We 
	ACKNOWLEDGEMENTS
	Cancer Genome Atlas N. Comprehensive molecular portraits of human breast tumours. Nature 2012; 490: 61&#x02013;70.Osborne CK, Schiff R. Mechanisms of endocrine resistance in breast�cancer. Annu Rev Med 2011; 62: 233&#x02013;247.Allan AL, Vantyghem SA, Tuc
	REFERENCES


