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What is a degradome ? 

§ Degradome: 
● The result of mediated or unmediated mRNA decay 
● Determined by sequencing the 5’ uncapped end 

mRNA  
● Mediated decay is the result of miRNA interaction 



What is miRNA ? 

§ microRNA (miRNA) 
● Regulates expression of protein coding genes 

at the post-transcriptional level 
● Very short: ~21 nt 
● Discovered (relatively) recently (1993) 



miRNA biogenesis and action 

mRNA cleavage 
5’ 

Model	  by	  Dr.	  Noam	  Shomron	  



Parallel Analysis of RNA Ends (PARE) 



Analysis Pipeline 

PARE 
sequence data 

• Raw from machine 

Clip and filter 
reads 

• Clip to 20 nt 
• Remove hits against Rfam, Chloroplast, polyA 

Map reads 
against cDNA 

• We use Shrimp2, places multiple matching 
reads at best position(s) 

Run 
Cleaveland 

• Will be discussed in detail now. 



Cleaveland analysis suite 

§ Needs reference, mapping results and miRNA’s of 
interest 

§ Rewrites Shrimp2 output to peaklist 
§ Use targetfinder script to find locations where miRNA 

might clip reference 
§ Cleaveland then uses both sets of information to check 

for peaks at the right location (10), and classifies them 
§ After that, R is used for graph creation 
§ Takes about 6h on 12 cores, for single genotype (4 

libraries), 110M reads 
§ Mapping takes about 1h per library on 24 cores. 



Cleaveland analysis suite - enhancements 
§ Make targetfinder run in parallel 

●  Just needed small change in original (mktmp) and 
very small wrapper 

§ Make core of Cleaveland run in parallel 
● Use single file for input, not directory of files 

§ Make core use input variable for peak location 
● Some miRNA in database are wrong 

§ In plotting script, make R-script external 
§ Other small things 

● Compress resulting pdf files 
● Add annotations to results 



Results 

§ Aim of research 
● Role of miRNAs during tomato fruit 

development and ripening 
● Compare on a genome-wide scale the RNA 

degradomes in developing tomato fruits 
● Compare different genotypes/mutants 



Results (ctd.) 

§ PARE libraries from 5DAP, MG, Br and Br+7 fruits and 
high trough-put sequencing 
●  Trim the reads to 20nt , this gives 26 to 36 million reads. 

●  Map the reads against the Tomato Genome, 80-85% of the 
reads can be mapped to the S. lycopersicum transcriptome. 

●  rRNAs ~ 0.13% of the reads 



Results (ctd.) 

GRAS TF 

Moxon et al, 2008 
 

Not	  found	  before	  in	  plants	  

SlDRM5 



Results (ctd.) 

§ 181 miRNA targets identified in fruits 
§ 153 targets of conserved miRNas 

● Conserved between all plants 
§ 58 targets of non-conserved miRNA 
§ Researchers found peaks that confirmed known 

regulation, and puzzling others 
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