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Small RNAs are very important regulators for cell metabolism, growth, differentiation etc. 

The most well studied small RNAs are microRNA (miRNA) and small interference RNA 

(siRNA), which have been deeply investigated both on biogenesis and function mechanism. 

In 2006, a third class of small RNA called Piwi-interacting RNA (piRNA) was found in many 

animals: Drosophila, mouse, rat and zebrafish. piRNAs are only distributed in germ lines 

with Piwi proteins, a subfamily of Argonaute protein. It has been shown that the Piwi proteins 

can affect gametogenesis, in contrast to Ago subfamily proteins. But the function mechanism 

for Piwi is not well known. Now people think that the Piwi proteins carry out their function 

through piRNAs.  

 

    piRNAs are longer (24-30 nt) than siRNAs (19-21 nt) and miRNAs (19-21 nt). Large 

sequencing data analysis of piRNA from Drosophila has shown that piRNAs are mainly 

generated from intergenic repetitive elements which are rich of transposons. Therefore, main 

function of piRNA is supposed to be transposon repression with Piwi protein to maintain the 

genomic integrity, and this was supported by some experiments.  

 

    Until now, nearly all researches about the piRNA pathway were based on genetic 

experiments and large sequencing data analysis, which were done in model organisms, like 

Drosophila and mouse. Because of the limited distribution of piRNAs and Piwi proteins in 

the germ line, it is difficult to get enough material for biochemical experiments to investigate 

the detailed molecular function of the proteins in the piRNA pathway. Therefore, if some cell 

line can be found possessing the piRNA pathway, it will promote the piRNA research to a 

new level. 

 

    One cell line named BmN4 which is derived from Bombyx mori (silkworm) ovaries has 

been found possessing the piRNA pathway. In this project, we tried to use this cell line to 

answer some questions about molecular mechanisms which are difficult to solve using animal 

models. The main questions were: What is the function of the N terminal of Piwi protein in 

piRNA pathway? How is the piRNA size determined? What is the mechanism of piRNA 

function? Is it similar to miRNA? We learned lots about piRNA pathway on the molecular 

level. BmN4 might be a power tool for piRNA research in future. 
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