The dynamics of FTO binding and demethylation from the m6A motifs
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Figure S1 The usable reads and transcriptome-wide landscapes of two published well-controlled CLIP/eCLIP-seq data analyzed in this study. 
[bookmark: OLE_LINK4](a) Usable read percentages of PTBP1 are higher than those of FTO. Percentage of binding reads remaining after processing steps for the FTO-CLIP data in HEK293 and K562, and PTBP1-CLIP data in the K562 and HepG2. 
(b) The distribution of FTO binding reads within different genome regions in HEK293 and K562. 
(c) FTO binding peaks called by three different pipelines are mostly distributed in the intronic region. The distribution within different genome regions of FTO binding peaks called by ABLIRC, Piranha, and CIMS. Pn: peak numbers, Pe: peaks/1000 reads.
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Figure S2 FTO-binding motifs were different between HEK293 and K562 cell lines. 
(a) The top motifs enriched in FTO binding peaks called by ABLIRC, Piranha, and CIMS for FTO-CLIP/eCLIP data in HEK293 and K562. Original usable reads were used for the motif analysis.
(b) The top motifs enriched in FTO binding peaks called by ABLIRC for FTO-CLIP/eCLIP data in HEK293 and K562. Randomly selected same number (102,470) of usable reads were used for the motif analysis.
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Figure S3 Exogenously overexpressed FTO efficiently remove m6A/m6Am by binding with RNA in HeLa cells
(a) FTO were successfully overexpressed, as assayed by western blotting using antibodies against FTO and Flag. NC, normal HeLa cells. OE, HeLa cells with FTO-Flag overexpression. 
(b) Subcellular localization of FTO (red) in the HeLa cell with or without FTO overexpression. The nucleus was stained with DAPI (blue). Scale bars, 50 μm. Representative images were selected from three independent experiments.
(c) FTO overexpression decreased the m6A levels in total RNA and mRNA in HeLa cells. The m6A dot blot assay (lower) and relative quantitative information (upper) of global m6A abundance in transcriptomes of HeLa cell with or without FTO overexpression. 
(d, e) The efficiency of immunoprecipitation using antibodies against FTO (d) and Flag (e) in the CLIP experiment. (d) Immunoprecipitation was performed using either antibody against FTO (left) or IgG (right) and on the same HeLa cells without exogenous expression of FTO-Flag or Flag. (e) Immunoprecipitation was performed using antibody against Flag and on HeLa cells overexpressing exogenous FTO-Flag (left) or Flag (right).
(f, g) Gel electrophoresis of RNA-protein complexes purified during the CLIP-seq. A region 30 kDa above the protein size is excised and proteinase K treated to isolate RNA, which is depicted by the rectangle.
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[bookmark: OLE_LINK1][bookmark: _GoBack]Figure S4 Analysis of the usable reads, distribution and motifs of FTO CLIP-seq data from HeLa cells, and FTO binding validation
(a) Percentage of CLIP reads remaining after processing steps. 
(b) The distribution of FTO CLIP reads from one replicate (FTO_2) and reads calculated from random genetic regions with comparable size (control) around the FTO binding peaks of the other replicate (FTO_1). 
(c) The enrichment of FTO binding reads distribution across the genome. CLIP reads mapped to each region of genome was normalized by the length of the region. The enrichment of each region was calculated relative to CDS region. Nc_exon, non-coding exon. 
[bookmark: OLE_LINK5](d) UV-RIP-qPCR validation of FTO-bound RNA, using anti-Flag RNA immunoprecipitation (IP) followed by RT-qPCR with gene-specific primers. The P values were determined using Student’s unpaired t test. * P < 0.05. ** P < 0.01. *** P < 0.00. Results were shown as mean ± SE. 
(e) Enriched motifs (5 nt) for FTO binding region. 
(f) Enriched motifs (5-8 nt) for FTO binding region. 
(g) Enriched motifs (5 nt) for FTO binding region. Randomly selected same number (102,470) of usable reads from each sample were used for peak calling and the motif analysis.
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Figure S5 FTO demethylation of m6A is RRACU motif-dependent in HeLa cells. 
(a) The top GGACU-containing motifs disappeared from the top motifs enriched in m6A peaks in HeLa cells upon FTO overexpression. FTO-H and FTO-L represent FTO was overexpressed with relative high fold (22.2) or low fold (4.3) relative to than the Flag-control, respectively. 
(b) Enrichment of RRACU around m6A sites in HeLa cells was decreased upon FTO overexpression. The enrichment was calculated by the number of RRACU starting at each position relative to the m6A sites and normalized by the frequency in flanking sequences. 
(c) m6A reads density around the center of RRACU-containing m6A peaks decreased upon FTO overexpression, while those around the RRACU-lacking m6A peaks increased. Distribution of m6A-seq reads around the center of RRACU-containing m6A peaks identified in Flag-control cells. 
[image: fig_v5.2_1107-10]
Figure S6 Examples of FTO removal of the m6A in a RRACU-dependent manner. FTO demethylation from mRNA transcripts at a m6A peak containing a RRACU motif (PPARD and VLDLR), but not from those lacking a RRACU motif (RPL23P and ZNF701) in HeLa cells. The m6A read density were shown above each gene in reads per million (RPM). Each gene was diagrammed by vertical black bars (exons) and thin horizontal lines (introns). m6A enriched regions were marked by light green rectangles and arrow. FTO-H and FTO-L represent FTO was overexpressed with relative high fold (22.2) or low fold (4.3) relative to than the Flag-control, respectively.
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