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[bookmark: _Hlk135145762]Supplementary Figure 1 Genome-wide CRISPR-Cas9 library screening combined with single-cell sequencing identify METTL14 as a determinant for CDK4/6i sensitivity. Related to figure 1.
(A) The description of the pathway corresponding to the ID of KEGG analysis. (B) The description of the pathway corresponding to the ID of GO analysis. (C-H) The expression of six potential resistance-related genes (METTL14, IARS2, IFT52, LRRC27, MCM3AP, and FAM228B) in the T47D-Res cells and T47D-Par cells. (I) The expression of METTL14 in breast cancer organoids samples.
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Supplementary Figure 2 METTL14 was associated with the progression of ERα+ breast cancer and reduced the sensitivity of breast cancer cells to CDK4/6i therapy. Related to figure 2.
(A) The proliferative ability of T47D-Par cells stably overexpressing METTL14 was investigated via assessment of EdU incorporation and the positive rate was determined (t test). (B) The proliferative ability of T47D-Res cells with stable METTL14 knockdown was investigated via assessment of EdU incorporation and the positive rate was determined (one-way ANOVA test). 
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[bookmark: _Hlk147179376][bookmark: _Hlk142310400]Supplementary Figure 3 Ex vivo and in vivo breast cancer models showed METTL14 promoted CDK4/6i resistance. Related to figure 3.
[bookmark: _Hlk148792833][bookmark: _Hlk141369399][bookmark: _Hlk148793132](A-D) The T47D-Par cells or T47D-Par cells with stable METTL14 overexpression were inoculated into the breast at pad of nude mice and the mice were treated with CDK4/6i respectively (90 mg/kg, p.o, one injection per day for 2 weeks). Then, tumors were extracted and weighed after mice were sacrificed. (A) The size of the tumors was measured at the indicated time points in the T47D-Par cell group (NC) or T47D-Par cell with stable METTL14 overexpression group (METTL14) (t test). (B) The weight of mice body was measured at the indicated time points in the indicated groups (t test). (C) The appearance of the tumors of indicated groups in the indicated groups. (D) The weight of tumors of indicated groups (t test). (E-H) The T47D-Res cells, or T47D-Res cells with stable METTL14 knockdown, were introduced into the breast fat pad of nude mice, followed by treatment with CDK4/6i (90 mg/kg, p.o, one injection per day for 2 weeks). Subsequently, the mice were euthanized, and the tumors were excised and quantified by weight. (E) The appearance of the tumors of the T47D-Res cell group (sh-NC), or T47D-Res cells with stable METTL14 knockdown (sh-METTL14#1 and sh-METTL14#2). (F)The weight of tumors of indicated groups in each group (t test). (G) The size of the tumors was measured at the indicated time points in the indicated groups (t test). (H) The weight of mice body was measured at the indicated time in the indicated groups (t test). (I) The weight of mice body was measured at the indicated time points of MMTV-PyMT-METTL14+/- and MMTV-PyMT-METTL14+/+ mice (t test).



[image: ]
Supplementary Figure 4 METTL14-mediated m6A modification of E2F1 mRNA maintains its IGF2BP2-dependent stability. Related to figure 4.
(A) Predominant consensus motif “RRACH” was detected in T47D cells with METTL14 overexpression in MeRIP-seq. 
(B) The changes of E2F1 mRNA expression in T47D cells with METTL14 overexpression were confirmed by qPCR.
(C) MeRIP-qPCR analysis of alterations in the m6A modifications of E2F1 genes in T47D cells with wild-type or mutant E2F1 (IgG as a negative control).
(D) Decay rate of E2F1 mRNA after administration of actinomycin D (5g/ml) in T47D cells after knocking down IGF2BP2.
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Supplementary Figure 5 Screening of METTL14 inhibitors. Related to figure 6.
(A) The impact of 20 candidate compounds from Figure 6B on breast cancer cells was assessed using CCK-8. The breast cancer cells were treated individually with the 20 candidate compounds from Figure 6B. (B) Methylene blue staining of extracted mRNA from T47D-Res cells after treatment of these 20 candidate compounds. (C) The SPR detects the response that changed accordingly in the process of binding and dissociation of the METTL14 captured on COOH chip and the WKYMVM in the flow path. 
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Supplementary Figure 6 The effectiveness of CDK4/6i treatment was augmented by the METTL14 inhibitor WKYMVM in vitro and in vivo. Related to figure 7.
(A) The proliferation of T47D-Res cells treated with WKYMVM (1 μM, 48 h) alone, a CDK4/6i (1 μM, 48 h) alone, or the combination of WKYMVM and the CDK4/6i was assessed using an EdU incorporation assay and the positive rate was determined (one-way ANOVA test).
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