Metagenomic Data Visualization:
R Shiny and Other Resources

Steven Lakin



Goals of Microbiome Visualization

* Dimension reduction: high to low
e Similarity or differences:

— Composition

- Sample/Experimental group

- Changes over space/time/measure
— Differential abundance (statistical)

* Simply communicate high dimensionality
e Static vs. Dynamic
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* Animated figures

eod Reads

e Other tools:
- BURRITO (functional)
- MetaViz
- Tableau
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- Actinomyces odontolyticus

- Atopobium parvulum

B Rothia dentocariosa

B Rothia mucilaginosa

- Actinobacteria (other)

B Prevotelta metaninogenica

- Bacteroidetes (other)

B streptococeus gordonii

B streptococcus mitis

- Streptococcus oralis
Streptococcus pneumoniae

- Streptococcus salivarius

- Streptococcus sp. oral taxon 071

[ veitionetia parvuia

- Veillonella sp. 3_1_44

| veillonetia sp. 6_1_27

| Firmicutes (other)

B Fusobacterium perioconticum

B Fusobacteria (other)

B campytobacter concisus

- Delftia acidovorans

| Neisseria flavescens

- Neisseria subflava

- Proteobacteria (other)

| rare (other)



Composition

Sample time point
I week 1
E week 4
n . wnka
I week 24
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Ordination

* Principal Components
Analysis (PCA)

* Multi-dimensional
Scaling (MDS)

* Non-metric Multi-
dimensional Scaling
(NMDS)
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Changes Over Space/Time

Subject A gut

e Animation
(D3.js/Emperor)

+ Time/measure/space = =
plots

* Other tools: TIME
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E (Female, 34 years) D (Female, 54 years)

F (Female, 28 years)

Changes Over Space/Time
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Differential
Abundance

* Volcano plots

* Multi-column
bar graphs

* Multi-faceted
ggplot graphs

Class Arrival Exit Resistance Mechanism

ribosomal protection proteins
Tetracycline maijor facilitator superfamily efflux pumps

inactivation enzyme TetX

macrolide efflux pumps
Macrolide-
Lincosamide-
Streptogramin

macrolide phosphotransferases
lincosamide nucleotidyltransferases

erm 23SrRNA methyltransferases
betalactam resistance modulatory genes
Betalactam class C betalactamases

class A betalactamases

Fluoroequinolone resistant DNA topoisomerases

phosphotransferases
Aminoglycoside adenyltransferases
acetyltransferases
Spectinomycin adenyltransferases
Sulfonamide resistant dihydropteroate synthases

efflux pumps
chloramphenicol efflux

Phenicol . ; ;
chloramphenicol active extrusion
chloramphenicol acetyltransferases

Bacitracin phosphatase

ey

Aminocoumarin . .
Rifampin [} .

resistant DNA topoisomerases
resistant beta subunit of RNA polymerase

EF-Tu inhibition

Elfamycin

bifunctional polymyxin resistance protein

Polymyxin B [} Il

AsmA, porin assembly regulator

General regulator system

porin modifiction

maijor facilitator superfamily efflux pumps

05 100 05 1.0
Proportion of samples positive
for each resistance mechanism
(N=24 arrival and N=24 exit samples)

o

small multidrug resistance antibiotic efflux pump
resistance nodulation cell division efflux pump

multidrug and toxic compound extrusion transporter



R Shiny

CodeinR
Interactive in web browser

Mani

oulate data In real time

Good for real-time data vis

HTM

| /CSS-based
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