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Summary

This article reports on "EWAS-Galaxy: a tools suite for population epigenetics integrated into Galaxy".
Which aims to make tools for performing Epigenome-wide association study analysis more flexible and
accessible to everyone via a Galaxy implementation including training materials.

Review

Review was performed primarily using the provided Docker container, although local installation from
the ToolShed was briefly tested.

In addition to several usability concerns, as outlined below, | would very much like to see the tool suite
expanded to encompass generalized population epigenetics studies (GWAS) as implied by the title, or
the specific nature (llluminaHumanMethylation450 array on hg19) of the tool suite more accurately
expressed.

Major concerns

Article Text

This article, and especially the title, seem to indicate that the described tool suite is generally applicable
to most/all population epigenetic study analysis.

However, the current implementation of this tool suite is limited to only handling Illumina Infinium
methylation arrays, in particular the IlluminaHumanMethylation450 ('450k') array.

If your population epigenetic datasets are not from this specific technology iteration, then you cannot
use these Galaxy tool implementation to perform EWAS.

Either the article and title should be adjusted to accurately reflect the abilities of the described tools, or
the tools should be updated to handle additional, including non-illumina methylation array, dataset
types.

This tool suite is currently several wrappers around minfi functions, that has been restricted to working
with llluminaHumanMethylation450kanno.ilmn12.hg19.

Confirm that all tools e.g. listed in Table 1 are available in the ToolShed, Docker image, etc. (for example,
the minfi_getanno does not exist, etc.)

Software

Interoperability concerns. Stated purpose of toolset is to increase accessibility to EWAS methods, but
toolset is very specific and not interoperable.

'Rdata’ datatype is used as intermediate and end-pint datasets

Potential security concerns introduced by tools that consume untrusted serialized datasets, e.g. 'rdata’



Rdata datasets cannot be used as inputs by standard Galaxy tools, so, essentially user gets 'locked in' to
this pipeline implementation.

All outputs are a base 'rdata’ datatype, despite containing different objects. This allows improper
input/output dataset mixing.

Hierarchical datatypes should be used.

Really, an intermediate filetype that is usable by other standard Galaxy tools (e.g. tabular files) would be
advisable.

At the very least, there should be tools to export to and from these specific binary types and more
generalized formats.

Majority of tools have an input for datasets and output of another. The interfaces do not allow
configuring other options to the various functions.

Because intermediate datasets are rdata, and there are several steps that are just input file a1’ output
file (no other configurable), | have questions about the need to actually have them as separate steps.
Does it make sense to have a 'tool' consist of multiple function calls instead?

Minfi Map to Genome map to genome tool should assign dbkey to output dataset metadata in Galaxy
Tool should also allow selecting from a list of genomes/annotations

Would allow the other illumina arrays supported by minfi to work in this toolset

A "Galaxy Interactive Tour" is described as being available for the EWAS tools, but the tour.yaml file
contains only a name and a description and not any actual tour content.
(https://github.com/galaxyproject/training-material/blob/master/topics/epigenetics/tutorials/ewas-
suite/tours/tour.yaml)

Add license to https://github.com/kpbioteam/ewas_galaxy

Minor concerns

Docker container is using Galaxy 18.05 and the pre-loaded EWAS tools are out-of-date

Should update to a newer version of Galaxy and update the contained EWAS-Galaxy tools. (docker run -
it -p 8080:80 --rm kpbioteam/galaxy-ewas)

Logged in as an admin, and updated tools from ToolShed for the purpose of this review

Output of minfi dmr and minfi dmr tools creates an 'interval' type dataset. But these outputs have non-
commented header lines, and cannot be displayed at UCSC as shown in tutorial without additional
manual processing. This should be fixed at the tool output.

The "Minfi Read 450k load .IDAT files" tool requires the datasets in the history to have names that have
specific'_Red.idat' and'_Grn.idat' pattern matching. This is not explained in the tool, and if dataset
names do not match, no warning or error is displayed to the user. This should be fixed as part of the
tool.

Training material tutorial (https://training.galaxyproject.org/training-
material/topics/epigenetics/tutorials/ewas-suite/tutorial.htm) has several errors, with described tool
configurations/interfaces lacking the declared options, etc (e.g. minfi dmr tool, etc).

Also some missing steps (e.g. removing first lines of 'fake' interval files). Recommend walking through
tutorial again and confirming all steps are listed and clear.
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