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Sriram et al. introduce an open-source web-based tool NETMAGE to produce interactive disease-disease
network (DDN) visualizations of biobank-level phenome-wide association summary statistics. The
concept is interesting and relevant, but my major concern is regarding the interpretability of the DDN
for researchers and clinicians to draw insights intuitively.

Comments on the manuscript:

Generally well written and logical flow. Some minor errors (e.g. "an SNP" rather than "a SNP") and some
headers could be improved for readability (e.g. "Testing" is vague; this section really only touches upon
Run time).

Figure 1- Displaying a single Manhattan plot for "PheWAS Summary Statistics" is not very intuitive. It
makes me think of a single GWAS rather than a phenome-wide set of GWAS run on a Biobank. Perhaps
revise the image.

Is the disease-disease network only applicable to case/control studies? Could there be an extension to
guantitative traits, and if so, would that be pertinent for discoveries?

The authors refer to "SNPs" throughout to define genetic variation. If the summary statistics contains
another type of variation (e.g. indels), are those associations still used? If so, | would suggest using a
more generic term to define the genetic variation.

The discussion seems underdeveloped. Discussion of limitations rather than only future work would be
helpful.

Case study-- The authors could improve the interpretability/discussion of the UKB PheWAS example.
This is one of my largest concerns because the author state that the tool can help researchers and
clinicians get insight into the underlying genetic architecture of disease complications; however, the
case study part of the manuscript is quite technical and could be challenging to interpret for someone
without network experience; e.g. Table 2.

Additionally, more details should be provided on the underlying summary statistics used (e.g. some
details can be found on the About page of the HRC-imputed UKB PheWeb page:
https://pheweb.org/UKB-SAIGE/about).

The authors list additional filtering that they performed on the summary statistics, but it appears that
some details are missing. For instance, how many traits remain after the case count filtering is applied?
Also, what is used as a reference for the LD-pruning in PLINK?

Run time-- | am wondering why Table 3 (run time for subsets of the UKBB data) ends at 1000
phenotypes. It would be interesting to see the run time that is close to case example (e.g. possibly
adding a column for the total number of phenotypes used in the UKBB DDN). Additionally, this section



gives the impression that run time only depend on the number of phenotypes? | would assume that run
time should also depend on the number of variants that were tested.

Comments on the online tool:

It is nice that on each page the authors have allowed users to download a pdf of the image and also the
data behind the image (e.g. edge-map, node-map, etc.). The zoom-in feature for the visualization is also
useful, as is the short video tutorial.

| think that the search bar would be more user-friendly if suggestions automatically came up when the
user begins to type. Additionally, displaying the list of "associated SNPs" in a (sortable and/or
searchable) table (with some annotations, such as chr, position, closest gene, consequence, rather than
just rsID) could be a neater and more informative way to show these data, rather than simply as it
appears currently as a list in the "information pane".

My comment on interpretability for researchers and clinicians comes up again: | am not sure how
useful/interpretable some of the search categories are for users to intuitively draw insights; for instance,
number of triangles, page range, etc. | think the authors should really focus on the intuitiveness for the
target audience so that the tool can have more impact.
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