
Dicer interferes with postmeiotic events in male 
mouse germ cells

Ram Prakash Yadav

Spermatogenesis is a complex and precisely regulated 
dynamic process, which occurs throughout the adult life of 
mammals. The  undifferentiated  spermatogonial  stem  cell  at 
diploid stage passes through several mitotic divisions, meiosis 
and  postmeiotic  modifications  to  form  highly  specialized 
haploid  spermatozoa.  The  exact  regulatory  mechanisms  of 
meiotic and postmeiotic events in the spermatogenesis are still 
unclear. Thus, the current project has been focused on Dicer-
dependent small RNA pathways and their involvement in the 
spermatogenesis process.

Figure 1. Induction of the major satellite transcripts in
                 the 28 days Dicer1 knockout mouse testis. 

Dicer  has been shown to be involved in many biological processes. It  is  a  common RNA 
processing enzyme for siRNA, endo-siRNA and miRNA pathways. It  is a ribonuclease, which cuts 
double stranded RNA into small RNA fragments of length 18-25 nucleotides. These small  fragments 
are unwounded, and one of the strand then associates with Argonaute protein and other factors  to form 
RNA-induced silencing complex  (RISC), which binds to 3'  UTR region of target mRNA, and  acts 
either by translational repression or mRNA cleavage.

We have generated a conditional male germ cell-specific Dicer1 knockout mouse model where 
Dicer is deleted only in the germ cells.  Dicer1 knockout males are infertile and microscopic analysis 
revealed defects in haploid differentiation, especially in chromatin reorganization and condensation 
during the late steps of spermatogenesis. We  validated the efficiency of Dicer1 deletion by 
demonstrating that Dicer mRNA and Dicer-dependent miRNAs are dramatically downregulated in the 
knockout testis. We  also studied the status of transposons and centromeric  repeats  in the  Dicer1 
knockout mice. We did not find any significant changes in the expression of transposable elements. 
However, our data clearly demonstrate the induction of the centromeric major satellite transcripts in 
knockout testes. These results draw attention towards the possibility of Dicer-dependent repression of 
major satellite in the wild type testis and the role of Dicer in haploid chromatin remodeling. Elucidating 
the molecular mechanisms and components involved in sperm production will help us to better 
understand the factors behind male infertility and may be useful in developing novel male 
contraceptives in the future.
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