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Biogenesis and function analysis on circular RNAs in mouse spermatogenesis
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Abstract : Large amounts of circRNAs (circular RNA) exist in mouse spermatogenesis. However, their deriving
sources and functions are unclear. The present study adopted bioinformatical methods to analyze circRNA in five
stages of spermatogenesis ( spermatogonial stem cells, primitive type A spermatogonia, preleptotene spermatocytes,
pachytene spermatocytes, and round spermatids) , and identified over 30 000 circRNAs. Sequence analysis revealed
the enrichment of reverse complementary repeated sequences in the flanking introns of circRNAs, including not only
the reported SINE/Alu sequences, but also SINE/B2, SINE /B4, LINE/L1, LTR/ERVL-MalLR, and LTR/
ERVK, suggested that multiple classes of reverse complement sequences might be involved in circRNA formation
during spermatogenesis. Quantitative analysis and differential expression analysis using sailfish-cir and maSigPro
revealed 409 differentially expressed circRNAs in sperm cells of five development stages, and their deriving genes
were enriched in functional categories closely related to spermatogenesis. Further analysis revealed that 137 potential
circRNA-miRNA interactions existed in differentially expressed circRNA. Moreover, 93% of the circRNA sequences
derived from the spermatogenesis-related genes contained translation-related m°A motifs, indicating their potential
to generate polypeptides. Besides, it was found that many circRNAs had predicted binding site of RNA binding
proteins ( RBPs) , strongly suggesting that circRNA could also have the potential to serve as “RBP sponge”, in
addition to its known role of miRNA sponge.
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Table 1 Reference sample information and sequencing reads

R Y Aib By v repl PE reads rep2 PE reads
R BT A0 (SSC) RNaseR 22 538 787 27 743 177
Fa T 4 s (SSC) Ribozero 26 373 503 38 318 399
B IEHRG JEL A M (priSG-A) Ribozero 34 685 410 39 875 523
40 2 3005 £ 20 it st 48] ( plpSC) Ribozero 38 644 862 37 395 489
AHZRIUAS R 40 B (pacSC) Ribozero 31 774 244 38 176 448
BT T 40 B 3 (oST) Ribozero 32 096 257 26 738 005
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Fig.3 CircRNA formation and reverse complementary repeated sequences in flanking introns
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Fig.5 Analysis of m°A motif and miRNA/RBP binding sites of circRNA in mouse spermatogenesis-related cells
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