Reviewer Report

Title: Massive NGS Data Analysis Reveals Hundreds Of Potential Novel Gene
Fusions in Human Cell Lines

Version: Original Submission Date: 9/29/2017
Reviewer name: Mikhail Shugay

Reviewer Comments to Author:

The authors describe a database of high-confidence gene fusions events obtained from The Cancer Cell Line
Encyclopedia using three different fusion detection algorithms. The fusions are then extensively annotated
and can be browsed using a dedicated web-based interface hosted at http://hpc-
bioinformatics.cineca.it/fusion/. Overall, | think the LiGeA database is an extremely useful resource that
provides a valuable reference point for biologists and bioinformaticians studying oncogenic gene fusions.
There is still a couple of critical issues the that should be addressed:

Major issues:

I've tried the database using both Chrome and Safari browsers (on several high-end laptops) and found that
it is extremely slow/laggy. | mean the overall interface responsiveness. E.g. Chrome audit metrics rate the
performance as 18/100 (see attachment). The '‘Gene pairs statistics' shows a loading screen for around 30
seconds and then fails showing generic Chrome crash tab. It seems that the situation improves a bit after
browsing the web page for a while because of caching. The web portal performance should be definitely
optimized. In my humble opinion (I'm not a professional web developer), it can be improved by switching
from normal Angular bindings to one-time bindings for variables that will not be updated
(https://docs.angularjs.org/guide/expression, One-time binding section).

LiGeA database can benefit from providing users with a table containing a generic LiGeA fusion id and fusion
genomic coordinates. These ids should be linked to other tables containing additional information on fusions:
5" and 3' genes, cell line identifier, COSMIC ids, etc. The http://hpc-
bioinformatics.cineca.it/fusion/downloads/ link can be fetched via wget, yet it contains lots of intermediate
processing files and no README descriptions in subfolders. This will make the life easier for bioinformaticians
by allowing them to download the plain-text database version and use it for downstream analysis and
annotation of RNA-Seq results without spending significant time on parsing/assembling database files.

Minor issues:

The authors should compare the list of fusion events in LiGeA and previously described fusions from other
datasets (those listed in Table#1, e.g. Mitelman database). Although there is some information in the Data
Statistics and Validation section of the manuscript, an additional figure or table comparing LiGeA with
existing databases should be added to the manuscript.

The authors should comment on their specific choice of the fusion calling algorithms. Perhaps including
additional fusion detection software such as STAR can yield more fusions/increase the confidence of existing

fusion calls?
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