


 Supplementary Figure 1 Mutations and RNA expression of METTL3, METTL14 and CBLL1 in
breast cancer
(A) Mutations in METTL3, METTL14 and CBLL1 in the Breast Invasive Carcinoma cohort (TCGA,
PanCancer Atlas, n=996). Comparison of tumour and normal breast tissue expression of (B) METTL3, (C)
METTL14 and (D) CBLL1 (TCGA GDC Xena, n=1284). KM plots showing the correlation of (E) METTL3, (F)
METTL14 and (G) CBLL1 expression with overall survival (KM plotter, n=2976).





 Supplementary Figure 2 METTL3 expression correlated with survival and prognosis in breast
cancer patients
IHC staining of BCa patient samples was assessed by H-score, divided by median into high and low
expression groups and correlated with breast cancer-specific survival (BCSS), time to distant metastasis
(TTDM) and disease-free survival (DFS). METTL3 staining in all BCa patients, low: ≤105, high: ≥106. (A)
Correlation of METTL3 staining and BCSS (n=2115, events at 15 years, low: 262/1210, high: 211/905).
(B) Correlation of METTL3 staining and TTDM (n=2115, events at 15 years, low: 304/1210, high:
246/905). (C) Correlation of METTL3 staining and DFS (n=2115, events at 15 years, low: 410/1210, high:
332/905). Correlated using Kaplan Meier estimate and analysed by log-rank test.

Combined multivariate Cox regression analysis of METTL3 nuclear expression, tumour size, tumour
grade, tumour stage, LVI and patient age with 15-year (D) BCSS (n=326), (E) TTDM (n=328) and (F) DFS
(n=328) in TNBC patient samples. * = p ≤ 0.05, ** = p ≤ 0.01, ns = not significant.





 Supplementary Figure 3 Representative images of METTL3, METTL14 and CBLL1 expression.
(A) Expression of METTL3 and β-Actin in MCF7 cells treated with siSCR or siMETTL3 and with DMSO
vehicle or E2 (n=3); (B) expression of METTL14 and β-Actin in MCF7 cells treated with siSCR or
siMETTL14 and with DMSO vehicle or E2 (n=3); (C) expression of CBLL1 and β-Actin in MCF7 cells
treated with siSCR or siCBLL1 and with DMSO vehicle or E2 (n=3). (D) Quantification of METTL3 protein
expression in MCF7 cells following METTL3 siRNA-mediated knockdown treated with DMSO vehicle or
E2 (n=6); (E) quantification of METTL14 protein expression in MCF7 cells following METTL14 siRNA-
mediated knockdown treated with DMSO vehicle or E2 (n=6); (F) quantification of CBLL1 protein
expression in MCF7 cells following CBLL1 siRNA-mediated knockdown treated with DMSO vehicle or
E2 (n=6). Quantification based on two independent experiments of n=3 (shown in Supplementary
Figures 4 & 5). * = p ≤ 0.05, ** = p ≤ 0.01, *** = p ≤ 0.001, **** = p ≤ 0.0001 by paired ANOVA.





 Supplementary Figure 4. Full uncropped annotated western blot images for first independent
experiment (all n=3). Expression of METTL3 (A) and β-Actin (B) in MCF7 cells treated with siSCR or
siMETTL3 and with DMSO or E2; expression of METTL14 (C) and β-Actin (D) in MCF7 cells treated with
siSCR or siMETTL14 and with DMSO or E2; expression of CBLL1 (E) and β-Actin (F) in MCF7 cells treated
with siSCR or siCBLL1 and with DMSO or E2.





 Supplementary Figure 5. Full uncropped annotated western blot images for second independent
experiment (all n=3). Expression of (A) METTL3 and (B) β-Actin in MCF7 cells treated with siSCR or
siMETTL3 and with DMSO or E2; expression of (C) METTL14 and (D) β-Actin in MCF7 cells treated with
siSCR or siMETTL14 and with DMSO or E2; expression of (E) CBLL1 and (F) β-Actin in MCF7 cells treated
with siSCR or siCBLL1 and with DMSO or E2.





 Supplementary Figure 6. Representative images of METTL3, METTL14 and CBLL1 expression. (A)
Expression of METTL3 and β-Actin in MDA-MB-231 treated with siSCR or siMETTL3 (n=3); (B)
expression of METTL14 and β-Actin in MDA-MB-231 treated with siSCR or siMETTL14 (n=3); (C)
expression of CBLL1 and β-Actin in MDA-MB-231 treated with siSCR or siCBLL1 (n=3). (D)
Quantification of METTL3 protein expression in MDA-MB-231 following METTL3 siRNA-mediated
knockdown (n=6); (E) quantification of METTL14 protein expression in MDA-MB-231 following
METTL14 siRNA-mediated knockdown (n=6); (F) quantification of CBLL1 protein expression in MDA-
MB-231 following CBLL1 siRNA-mediated knockdown (n=6). Quantification based on two independent
experiments of n=3 (shown in Supplementary Figures 7 and 8). * = p ≤ 0.05, ** = p ≤ 0.01, *** = p ≤
0.001, **** = p ≤ 0.0001 by paired t-test.





 Supplementary Figure 7. Full uncropped annotated western blot images for first independent
experiment (all n=3). Expression of (A) METTL3 and (B) β-Actin in MDA-MB-231 treated with siSCR or
siMETTL3; expression of (C) METTL14 and (D) β-Actin in MDA-MB-231 treated with siSCR or siMETTL14;
expression of (E) CBLL1 and (F) β-Actin in MDA-MB-231 treated with siSCR or siCBLL1.





 Supplementary Figure 8. Full uncropped annotated western blot images for second independent
experiment (all n=3). Expression of (A) METTL3 and (B) β-Actin in MDA-MB-231 treated with siSCR or
siMETTL3; expression of (C) METTL14 and (D) β-Actin in MDA-MB-231 treated with siSCR or siMETTL14;
expression of (E) CBLL1 and (F) β-Actin in MDA-MB-231 treated with siSCR or siCBLL1.





 Supplementary Figure 9. Annotated western blots for the expression of METTL3, METTL14, CBLL1
and β-Actin in siRNA-mediated CBLL1 knockdown in MDA-MB-231 with full uncropped annotated
western blot images below. (A) First independent experiment and (B) second independent experiment.





 Supplementary Figure 10. Expression of METTL3, METTL14, CBLL1 and β-Actin in MDA-MB-231
treated with either siSCR, siMETTL3, or a combination of siMETTL3 and siCBLL1 (n=3) (A) experiment 1
and (B) experiment 2; expression of METTL3, METTL14, CBLL1 and β-actin in MDA-MB-231 treated with
either siSCR, siMETTL14, or a combination of siMETTL14 and siCBLL1 (n=3) (C) experiment 1 and (D)
experiment 2. Full uncropped western blot images shown in Supplementary Figure 11 and 12.





 Supplementary Figure 11. Full uncropped annotated western blot images for first independent
experiment (all n=3). Expression of (A) METTL3, (C) METTL14, (E) CBLL1 and (G) β-Actin in MDA-MB-
231 treated with either siSCR, siMETTL3, or a combination of siMETTL3 and siCBLL1 (n=3). Expression of
(B) METTL3, (D) METTL14, (F) CBLL1 and (H) β-Actin in MDA-MB-231 treated with either siSCR,
siMETTL14, or a combination of siMETTL14 and siCBLL1 (n=3).





 Supplementary Figure 12. Full uncropped annotated western blot images for second independent
experiment (all n=3). Expression of (A) METTL3, (C) METTL14, (E) CBLL1 and (G) β-Actin in MDA-MB-
231 treated with either siSCR, siMETTL3, or a combination of siMETTL3 and siCBLL1 (n=3). Expression of
(B) METTL3, (D) METTL14, (F) CBLL1 and (H) β-Actin in MDA-MB-231 treated with either siSCR,
siMETTL14, or a combination of siMETTL14 and siCBLL1 (n=3).





 Supplementary Figure 13. (A) Expression of METTL3, METTL14, CBLL1 and β-Actin in MCF7 treated
with siSCR or siCBLL1 and with DMSO or E2 (n=3). Full uncropped annotated western blot images for
first independent experiment (all n=3); expression of (B) METTL3, (C) METTL14, (D) CBLL1 and (E) β-
Actin in MCF7 cells treated with siSCR or siCBLL1 and with DMSO or E2.





 Supplementary Figure 14. Full uncropped annotated western blot images for second independent
experiment (all n=3); expression of (A) METTL3, (B) METTL14, (C) CBLL1 and (D) β-Actin in MCF7
treated with siSCR or siCBLL1 and with DMSO or E2.





 Supplementary Figure 15 Summary of differentially expressed genes in breast cancer cell lines
in response to siRNA-mediated METTL3, METTL14 and CBLL1 knockdown
Summary of overlap in DEGs in MCF7 +/-E2, and MDA-MB-231. (A) Upregulated expression following
METTL3 depletion, (B) downregulated expression following METTL3 depletion, (C) upregulated
expression following METTL14 depletion, (D) downregulated expression following METTL14 depletion,
(E) upregulated expression following CBLL1 depletion, (F) downregulated expression following CBLL1
depletion. Significant differential gene expression= FC ± 1.5 and adjusted p-value < 0.05.





 Supplementary Figure 16 METTL3 regulation of estrogen-induced genes in MCF7
Venn diagram of genes significantly upregulated by METTL3 depletion (increased in siMETTL3
compared to siSCR) compared with genes significantly up regulated by estrogen (increased in siSCR
+E2 compared to siSCR Vehicle). Significant differential gene expression= FC ± 1.5 and adjusted p-
value < 0.05.





 Supplementary Figure 17 Depletion of one catalytic heterodimer protein does not alter the
transcript expression of the other MTC protein in MDA-MB-231
qRT-PCR of METTL3 and METTL14 expression following siRNA-mediated depletion of METTL3 and
METTL14. (A) METTL14 expression following METTL3 depletion and (B) METTL3 expression following
METTL14 depletion in MDA-MB-231. Expression relative to β-Actin. * = p < 0.05, ** = p < 0.005, *** = p
< 0.001, **** = p < 0.0001, ns = not significant.





 Supplementary Figure 18 Regulation of the m6A methylation complex components by m6A
methylation.
Evidence of the regulation of (A) METTL3, (B) CBLL1 and (C) METTL14 by m6A methylation in MCF7,
MeRIP-Seq data obtained from GEO series GSE143441. Peaks in second panel (m6A enriched)
compared to first panel (no enrichment control) show area of m6A enrichment within gene. Red box
highlights the last exon of each gene and a yellow box highlights the third exon of METTL3.





 Supplementary Figure 19 Differential gene expression with METTL3 inhibition in cell lines MCF7
and MDA-MB-231
RNA-seq reveals significantly differentially expressed genes with METTL3 inhibition. Volcano plot
representing the Log2 fold change of differentially expressed genes upon estrogen treatment and
METTL3 inhibition in cell line MCF7; Veh vs E2 (A), STM2457 vs STM2457 E2 (B), Veh vs STM2457 (C),
and E2 vs STM2457 E2 (D). Volcano plot representing the Log2 fold change of differentially expressed
genes upon METTL3 inhibition in cell line MDA-MB-231; Veh vs STM2457 (E). Genes were considered
significant with a fold change (FC) of ≥1.5 or ≤-1.5 and a FDR < 0.05.





 Supplementary Figure 20 Comparison of high and low METTL3 expression in BCa tumour
specimens
Differential gene expression between low and high METTL3 expression in BCa tumour specimens
utilising TCGA data (n=1078). (A) Volcano plot displays DEGs between Q1 and Q4 of METTL3
expression (log2FC of ≥±1, -log10 padj >1.3). Enriched KEGG pathways were determined for the
significant DEGs that were increased when METTL3 expression was (B) low (Q1) and (C) high (Q4) (FDR
< 0.05).



 Supplementary Table 1. Correlations of METTL3, METTL14 and CBLL1 expression with
expression of other proteins implicated in breast cancer assessed via IHC in the Nottingham BCa
cohort. Statistical p values determined by two-tailed Spearman's correlation and p ≤ 0.05 highlighted
in bold.





 Supplementary Table 2. Alternative splicing analysis following RNA-Seq of MCF7 and MDA-MB-
231 cells subjected to siRNA-mediated knockdown of METTL3, METTL14 or CBLL1. Differentially
spliced transcript and gene numbers are detailed for each alternative splicing event type. (A) Number
of significant alternative splicing events compared between MCF7 treated with either siSCR or
siMETTL3 and with Veh or E2 (n=3), and between MDA-MB-231 treated with either siSCR or siMETTL3
(n=3). (B) Number of significant alternative splicing events compared between MCF7 cells treated with
either siSCR or siMETTL14 and with Veh or E2 (n=3), and between MDA-MB-231 treated with either
siSCR or siMETTL14 (n=3). (C) Number of significant alternative splicing events compared between
MCF7 cells treated with either siSCR or siCBLL1 and with Veh or E2 (n=3), and between MDA-MB-231
cells treated with either siSCR or siCBLL1 (n=3). Significant alternative splice event= dPSI ≥5% and FDR
< 0.05. SE = skipped exon; A5SS = alternative 5' splice site; A3SS = alternative 3' splice site; MXE =
mutually exclusive exon; RI = retained intron.





 Supplementary Table 3. Alternative splicing analysis following STM2457 treatment of MCF7 and
MDA-MB-231. Differentially spliced transcript and gene numbers are detailed for each alternative
splicing event type. (A) Number of significant alternative splicing events compared between MCF7 cells
treated with either Vehicle or STM2457 and with Vehicle or E2 (n=3), and between MDA-MB-231 cells
treated with either Vehicle or STM2457 (n=3). Significant alternative splice event= dPSI ≥5% and FDR
< 0.05. SE = skipped exon; A5SS = alternative 5' splice site; A3SS = alternative 3' splice site; MXE =
mutually exclusive exon; RI = retained intron.






