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Problem background

@ What is the problem domain?
e Microbiomes are communities of microbes living in a shared
environment (human gut, lake water, ...).
e They are interesting for basic science as well as their clinical and
industrial applications.
@ Researchers care mostly about ecological and medical questions.
o Ecological: What is the community structure of microbes, and
how does it respond to environmental perturbations?
o Medical: Are any subcommunities related to disease? Which
change after treatment?



Information visualization tasks

Review

o Navigation of hierarchical time series.
o Each microbe contributes a time series of abudnances, and they
can be arranged along an evolutionary tree.
o For real-world use, need to view ~ 500 microbes for ~ 25
patients across ~ 30 time points.
o Comparisons across sets of trees.

e Which (sets of) microbes have different abundances in
treatment and control?




Literature review

Review @ Microbiome science has a few popular workflows.
e QIIME, phyloseq, and ANVI'O [1, 2, 3].

@ Visualization community has tackled many subtasks.

Degree-of-interest trees [4]: Navigation of large trees.

TreeVersity [5]: Comparison between pairs of trees.

Some methods for hierarchical time series visualization [6, 7].

Timeboxes and generalized selection[8, 9]: Exploring many time
series, and relating to contextual information.

o What's my contribution?
o | want to put myself out of work.



Linking time + tree

Progress

Figure: I've tried incorporating timeboxes and sparklines into visualization
for a single sample.




Navigating trees

Progress

Figure: I've written a basic version of DOI trees, which doesn't include
microbial abundance information.




Comparing trees

Progress
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Figure: I've run preliminary experiments with TreeVersity-style comparison.



Feedback

The next step is to synthesize different experiments into one
Feedback? visualization, how would you approach this?

@ How would you compare more than 2-3 samples in a single tree?

@ | actually collaborate with microbiome scientists, and it might be
interesting to design a study — what would be the important
points to keep in mind?

@ Any ideas for names? (I don't really like the ones | came up
with: phyloSparklines, or treelapse, or ChronoTree, ...)
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