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Bioinformatics Tools for sncRNA-Seq data analysis

Web-based tools

Williamson V et al., Brief Bioinform. 2013 Jan;14(1):36-45.



Bioinformatics Tools for sncRNA-Seq data analysis

Stand-alone tools

Williamson V et al., Brief Bioinform. 2013 Jan;14(1):36-45.



Modular 
pipeline for 

comprehensive 
analysis of 

sncRNA-Seq
data.

Multiple open 
source 

modules and 
resources 

linked 
together in 
automated 

flow

Graphical User 
Interface (GUI) 

to create 
projects and 

specify 
parameters

The pipeline 
output 

includes 
graphics and 
text files that 

are useful for a 
better 

interpretation 
of the results



Workflow scheme
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•The recent discovery of major class of

sncRNAs initially identified in the germline of

a variety of species, called PIWI-interacting

RNA (piRNA), raised questions concerning

their biogenesis and functions.

• piRNAs are frequently encoded by genes

clustered in intergenic regions of the genome

and have defined characteristics:

 an average length of 24-35 nt,

 a strong preference for uracil at the

5’-end and 2’-O-methylation of the 3’

base,

high sequence diversity.
•They are generated by an intricate pathway

conserved in evolution, comprising primary

processing and amplification loops (‘ping-

pong’ cycles) and are known to be involved in

germline development, silencing of selfish

DNA elements and maintenance of germline

DNA integrity.

• Recent evidences suggest that the

Piwi/piRNA pathway may be functionally

active also in somatic tissues, but this

possibility has not yet been fully explored.

piRNAs biogenesis



•We investigated piRNAs expression in rat liver

and its response to the stimuli exerted by

regenerative proliferation of this organ.

• RNA sequencing before, during and after the

wave of cell proliferation that follows partial

hepatectomy identified ~1400 mammalian germline

piRNAs expressed, including 72 showing timed

changes in expression 24-48 hours post-PH.

Rizzo et al., Hepatology. 2014 Sep;60(3):798-806.



•We found that piRNA biogenesis and effector

pathway are present in human breast cancer cell

lines and tumor biopsies.

• We identified > 100 BC piRNAs, including some

very abundant and/or differentially expressed in

mammary epithelial compared to BC cells, where

these were influenced by estrogen or estrogen

receptor β.

Hashim et al., Oncotarget. 2014 Oct 30;5(20):9901-10



• Changes in sncRNA expression were identified by

high-throughput genomic analysis of paired

normal,hyperplastic and cancerous endometrial

tissues,

• This led to the definition of a sncRNA signature

of neoplastic trasformation.

• Considering the regulatory role of sncRNAs, this

newly identified signature is likely to reflect the

events leading to endometrial cancer

Ravo et al., Oncotarget. 2015
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