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Figure S1. In vitro methylation assays of MED12 and PRMT1/PRMT6 and
correlation analyses of indicated genes in breast cancer specimens and cell lines.
(A) In vitro methylation assay with MED12 and PRMT1. Purified GST-GAR was used as
a positive substrate control for PRMT1. (B) In vitro methylation assay with MED12 and
PRMT6. Purified histone from HEK293T CARM1KO cells was used as a positive
substrate control for PRMT6. (C)Correlation plot of the mRNA levels of MED12, CARM1,
MED1, MED13, CDK8, ESR1 and EGR3 in 5790 human breast tumors generated using
bc-GenExMiner v3.0 software. (D) Correlation plot of the mRNA levels of MED12 and
eight members of protein arginine methyltransferases in 5790 human breast tumors
generated using bc-GenExMiner v3.0 software. (E) Quantitation of Western blots in Fig.
1D and Pearson correlation analysis of CARM1 and MED12.

Figure S2. Western blotting analysis of endogenous dimethylated MED12 R1862
using a methyl-specific MED12 rabbit polyclonal antibody.
(A) Wild type or mutant MED12 peptide sequences used for generation of GST-peptide
fusions in a bacterially expressed vector. (B) CLUSTALW alignment of vertebral MED12
sequences flanking the methylation sites R1862 and R1912 (in red) on human MED12.
(C) A polyclonal peptide antibody was generated using the annotated peptide
encompassing asymmetrically dimethylated-R1862 as antigen. (D) FLAG-tagged
MED12WT or MED12R1862K proteins were expressed and immunoprecipitated from

HEK293 CARM1WT or CARM1KO cells. Western blotting was performed utilizing the
rabbit polyclonal antibody in (C).

Figure S3. Mutation of MED12 methylation sites does not affect cell growth or
EMT-associated gene expression.
(A) Normalized cell growth rate measured by MTT assay in control shRNA (shCtrl) or
shMED12 expressing MDA-MB-231 cells. (B) Normalized cell growth rate measured by
MTT assay in shMED12 expressing MDA-MB-231 cells restored with MED12WT or
MED12DM. (C) Real-time qPCR analyses of MED12 and five TGF-β target genes and
EMT marker genes in control shRNA (shCtrl) or shMED12 expressing MCF7 cells. (D)
Representative images of cell morphology (scale bars=50 μm) of MCF7-shCtrl-GFP,
MCF7-shMED12-GFP, MCF7-shMED12-MED12WT, MCF7-shMED12-MED12DM cells.
(E) Western blotting analysis of total ERK and phosphorylated ERK in MCF7-shCtrlGFP, MCF7-shMED12-GFP, MCF7-shMED12-MED12WT, MCF7-shMED12-MED12DM
cells.

Figure S4. The mRNA level of CDKN1A/p21, a MED12 and CARM1 co-regulated
gene, correlates with 5-FU response in vitro and predicts the probability of
recurrence-free survival in breast cancer patients.
(A) Affymetrix gene expression microarrays were performed in four cell lines: MDA-MB231 CARMWT and CARM1KO cells and these cells expressing either shCtrl or shMED12.
Among the genes with 1.5-fold change (p<0.05) by loss of CARM1 and MED12, 444
genes were increased and 409 genes were decreased. (B) Heat map of representative
genes in Fig. S4A were shown. (C, E, G) Real-time qPCR analyses of mRNA levels of
CD74, Prss2, and p21 in control MDA-MB-231 cell lines and those expressing shCD74,
shPrss2 or p21, respectively. (D, F, H) Cell viability determined by MTT assay after
treatment with different doses of 5-FU in cell lines shown in (C, E, G). (I) Kaplan Meier
curves stratified by p21 levels depicting the probability of relapse-free survival in
untreated, endocrine therapy treated, or chemotherapy treated breast cancer patients.
Patient samples were divided into p21high and p21low groups based on the median of the
expression level of p21. Affymetrix gene ID 202284_s_at was used to plot the survival
curves of p21 using datasets from GEO (Affymetrix HGU133A and HGU133+2
microarrays, Santa Clara, CA, USA), EGA and TCGA.

Figure S5. Mutation of MED12 methylation sites does not affect the interaction of
MED12 with other known interacting proteins.
Western blotting analysis of MED12, G9a, CDK8 and MED30 in anti-FLAG
immunoprecipitates of cell lysates derived from HEK293 cells transiently transfected
with FLAG-tagged MED12WT or MED12DM.

Figure S6. Suppression of p21 mRNA and protein levels is retained in MED12WTbut not MED12DM-expressing HEK293 cells.
(A) Real-time qPCR analysis of p21 mRNA level in HEK293 cells transfected with
control, MED12WT or MED12R1862K expressing mammalian vectors. (B) Western blotting
analysis of p21 protein levels in HEK293-VT, HEK293-MED12WT and HEK293MED12R1862K cells.

Table S1. Primary hits from the FDA-approved oncology drug screening.

