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miRNA 

● small non coding RNA (18-24 bp)
● post transcriptional regulation

– inhibition 

– destabilization

– cleave

● miRBase (Release 21: June 2014)
– 28645 hairpin precursor

➔ 35828 miRNA in 223 species
➔ 2813   miRNA in hg38



  

miRNA biogenesis



  

Problems

● traditional detection
– Sanger 

– low expressed miRNA

● genomic DNA 
– sensitivity & FP



  

Idea

● NGS

● Compare sequenced miRNA with precursor 
processing



  

miRNA biogenesis



  

miRDeep



  

Scoring

Scoring (log-odds) of candidate miRNA

miRNA precursor vs. background hairpin

score=
P ( pre∣data)
P(bgr∣data )



  

Scoring

P( pre∣data )=
P(abs∣pre)∗P (rel∣pre)∗P(sig∣pre)∗P(star∣pre)∗P( pre)

P(data)

● abs = min. free energy
● rel   = stable or unstable
● sig  = mapped reads 
● star = presence of star sequence 



  

some statistics

● FPR : permutation of structure & signature pairings

sensitivity=
miRNA recovered

reportedmiRNA in dataset



  

Results



  

Results



  

MIReNA

● MIReNA: finding microRNAs with high accuracy  and no learning at genome scale 
and from deep sequencing data

– Anthonny Mathelier and Alessandra Carbone



  

alternative to miRDeep



  

miRDeep vs. MIReNA 

● miRDeep favours read abundant candidates

● MIReNA favours Criteria I-V candidates

● probabilistic model versus combinatorial rules



  

miRDeep*



  

miRDeep*



  

miRDeep*



  

Discussion

● simple model for miRNA detection
● basis for new tools
● more sensitive than genomic based algorithms

● hard to run 
● not sensitive for SNPs

➔ use MIReNA/miRDeep*



  

Thank you for the attention!
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