
miRNA biogenesis 



miRNA 
•  Genomically encoded 
•  Frequently are complementary to mRNA at the 3’UTR 

–  Usually imperfect complementarity 

•  Can be encoded in clusters on the genome, or 
individually 

•  Sequences are relatively conserved between species 
•  Can have multiple unlinked targets 
•  miRNAs usually interact with the 3’ UTR 
•  Can alter mRNA stability, and translational initiation 



c1 Coding transcription unit  with intronic miRNA 
(mirtrons) 



• pri miRNA  is the nascent miRNA 
transcript , are cropped in the nucleus by 
the Microprocessor  Complex (MC). The MC 
contains Drosha/DRCR8 plus other proteins 
(RBPs and helicases etc). Cropping 
generates the  
• pre miRNA  which is approx 70 bp long and 
is diced in cytoplasm by Dicer plus Ago and 
TRBP. 

• DROSHA and Dicer are Rnase III enzymes  
• Ago proteins .The PIWI domain can adopt 
an RNaseH structure  



Folding of pri miRNAs and RNAseIII cleavage sites 
Output of sir_graph (©)

mfold_util 4.4
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• imperfectly paired stem 
of  approx 33bp 
• terminal loop 
• flanking segments 

DROSHA cleavage 

DICER cleavage 



RNAse III proteins and their mechanism of action 

• Double ssRNA specific 
• two RNASe III domains 
• a double strand  RNA 
binding domain 
• cleave dsRNA generating  a 
2‐nt 3’ overhang 
• what determine the 
specificity for DROSHA is 
DGCR8 that recognises the 
base of the stem  
• PAZ domain recognises the 
3’ protruding end of RNA 
(in c)  

binds small 
RNA helices  

dsRNA binding  
domain 

cleave dsRNA 
substrates 





Another view 



miRNA function 

•  Mechanism of action is unknown 
•  Interacts with the 3’UTR of the target mRNA 
•  Inhibits translation from a mRNA without inducing mRNA 

degradation 
•  Can form a ribonucleoprotein complex (miRNP) 
•  Can be complexed with ribosomes and target mRNA 
•  Also important for silencing retrotransposons and 

endogenous retroviruses 
•  Important for development and differentiation 

•  miRNA:mRNA (miRNP) targeted to p‐bodies 



A more recent 
view 



The players: summary 



Regulation of miRNA biosynthesis  

•  at the level of transcription 
•  at the level of processing 
– cropping efficiency of pri miRNA 

– dicing efficiency of pre miRNA 

•  post‐transcriptional modifications 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miRNA 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