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Nascent Transcriptome—Wide RNA

Qi Wei' Shaoqing Han' Yugqi Chen' Xiang Zhou*
(College of Chemistry and Molecular Sciences, Wuhan University, Wuhan 430072, China)

Abstract RNA sequencing can profile gene expression at steady-state level but is weak in studying temporal RNA dynam-
ics. A common method for nascent RNA analysis is metabolic labeling with nucleoside analog. We developed a method for
nascent RNA sequencing based on sodium sulfite-mediated 4-thiouridine-to-cytidine (s*U-to-C) conversion. The RNA con-
tained s*U is reacted in the buffer (10 mmol/L Na>SO3, 200 mmol/L NH4Cl and 200 mmol/L Na;HPO4/NaH2POu, pH 7.4) at
70 ‘C for 4 h, the yield can reach more than 90%. This method can efficiently distinguish nascent RNA information from
total RNAs. SUC-seq is used to investigate the m®A, which is the most prevalent modification in mammalian mRNA and has
been shown to have an essential regulatory role in the control of gene expression. Here, we provide a time resolved
high-resolution profiling of m°A on nascent RNA transcripts. 3 X 10® HEK293T cells were seeded per 10-cm cell dish and
grown for 24 h. Then, s*U was added to the medium at a final concertation of 500 umol/L chased for 0, 10, 15, 30, 60, 120
and 240 min. Total RNA was extracted using TRIzol reagent. 10 pg total RNA was fragmented using RNA fragmentation
reagents at 70 ‘C for 10 min after gDNA was removed. Fragmented RNA was then subjected to s*U reaction to realize the
conversion of s*U to C. Subsequently, 5 pg treated RNA were taken to perform m®A immunoprecipitation. After removing
rRNA, library was constructed and perform next-generation sequencing. A large number of T to C mutations were observed
in the mapping reads. The T to C mutation rate of the control RNA was kept at a low background level. The results show that
our method can successfully distinguish nascent RNA from total RNA. Via analyzing the nascent RNA in m°A, the nascent
m°A can be distinguished from the total m°A. This method can be a promising strategy to study the mechanism and function
of m°A.
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Figure 1 s*U conversion to C. (a) The reaction of s*U with NH,Cl form C mediated by sodium sulfite. (b) Detect s*U reaction efficiency by HPLC. 1
mmol/L s*U was incubated in the buffer at 37 °C for 1 h. (c) Detection of s*U conversion reaction efficiency of by LC-MS. (Residues ratio of s*U is the
s*U content after the reaction/the initial s*U). (d) TA-cloning study to test the feasibility of the strategy for RNA. The s*U is mutated to C after reaction, X

=s'U.
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in the sequencing libraries.
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Figure 3 Evaluation of the difference in expression level of markers at different times. (a) Box plot shows that there is no significant difference between
the groups of m°A incubated at different times for s*U. (b) Box plot shows that the gene on the m°A peak is not significantly different from the overall
gene.
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Figure 4 Nascent m°A expression. (a) Violin chart shows that the s*U content in the m°A peak increases as the marking time increases. (b) Heat map
shows the change trend of m°A species marked by s*U.
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Figure 5 High-throughput sequencing analysis of nascent m°A and total m°A. (a) Pie chart presenting the fraction of m°A sites in each nonoverlapping
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segments of the gene. (d) The proportion of nascent m°A in different segments of the gene. (e) High-throughput sequencing to verify m°A motif. (f) Com-
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