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Mechanism and regulation of RNA nuclear export
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?School of Life Science, Hangzhou Institute for Advanced Study, University of Chinese
Academy of Sciences, Hangzhou 310024, China)

Abstract: The transmission of genetic information in organisms usually follows the genetic central dogma,
which means the genetic information transfers from genomic DNA to RNA, and then further to protein. As an
intermediate link in this transmission, RNA molecules need to be generated in the nucleus and further
transported to the cytoplasm. So RNA nuclear export is a key step to ensure the correct transmission of genetic
information and the precise regulation of gene expression. The majority of mRNAs are usually packaged to
mRNPs in nucleus, which are exported by transcription-export complex (TREX) and nuclear RNA export
factor 1 (NXF1). Meanwhile, a small portion of mRNAs are exported in a chromosome region maintenance
protein 1 (CRM1)-dependent manner. Numerous studies have shown that mRNA nuclear export is not only
coupled to upstream transcription and processing, but also as a new pathway to regulate upstream mRNA
processes. Additionally, the RNA nuclear export machinery competes with the degradation machinery and
determines nascent mRNAs fate. More importantly, blocking mRNA nuclear export can produce varying
degrees of physiological or pathological defects at cellular and animal levels. According to latest research,
other RNA molecules like circRNA and IncRNA, which have been found to be exported to cytoplasm and
regulated different biological processes by producing proteins through translation, are exported by utilizing
several new receptors and adaptors. In this review, we will summarize the known RNA nuclear export
pathways about their specific mechanisms and regulations by following the latest scientific progresses, and
highlight the key points of subsequent research in related field.

Key Words: RNA nuclear export; TREX complex; NXF1; mRNP packaging; nucleocytoplasmic transport
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