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Figure EV1. NSUN2 Knockout and the effect on the reporter as well as endogenous m5C sites.

A The NSUN2-KO efficiency in Cas9-expressing HAP1 cells. Seven days after viral transduction, NSUN2 was efficiently mutated.
B Scatter plot demonstrating the effect of NSUN2 knocked out in HAP1 cells. 208 m5C sites were identified in wild-type HAP1 cells, 90 (43.3%) of which showed

significantly reduced m5C level in NSUN2-KO cells. The five m5C sites with the highest modification rate in NSUN2-KO cells were highlighted as red dots and marked
with gene names. The gray line represents the diagonal line, along which the modification rate is equal between wild-type and NSUN2 knockout cells.

C Distribution of genes with different number of gRNAs detected.
D Density plot of m5C level of the reporter site associated with individual gRNA. The Y-axis represents the density of gRNAs.
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Figure EV2. KO of NSUN2 and/or NSUN6 in HAP1 cells.

A–C Western Blot demonstrating the effect NSUN2 (A), NSUN6 (B) as well as NSUN2/6 double knockout (C). NSUN2/6 double knockout (NSUN2/6-dKO) HAP1 cells were
established based on clonal NSUN6-KO cells.
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Figure EV3. NSUN6 was efficiently knocked out or knocked down.

A The KO efficiency of NSUN6 in Cas9-expressing HAP1 cells. Seven days after viral transduction, NSUN6 was efficiently mutated.
B The knockdown efficiency of NSUN6 in HAP1 cells. Three independent biological replicates were performed. Error bars represent SD.

▸Figure EV4. mRNA-BisSeq profiles of the three m5C modification sites depend on both NSUN6 and NSUN2.

A–C IGV plots showing the m5C sites in ANGEL1, ZNF707, and STRN4 genes. The m5C sites in ANGEL1 (A) and ZNF707 (B) possessed a 30 TCCA and a 30 AGGG motif,
respectively, while the m5C site in STRN4 was among a cluster of “pseudo” m5C sites (C).
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Figure EV4.
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Figure EV5. NSUN2/6-independent m5C sites.

The group of 56 NSUN2/6-independent sites was highly enriched for clusters of pseudo m5C sites: 52 sites had at least one pseudo m5C site in vicinity.
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