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(Life) Science way of data

The way of data in life science publication process

Unknown

|deas how to answer / clarify / solve Unknown

Obtain / collect material (biological, physical, ... material)
Get raw data

Process data

Create data collection

Ask questions

Format / restructure data

Visualize data

More new questions

Enough questions answered:
Publish and share data and conclusions



Reproducibilty on the way of data

Unknown

Ideas how to answer / clarify / solve Unknown
Obtain / collect material (biological, physical, ...
Get raw data

Process data

Create data collection

Ask questions

Format / restructure data

Visualize data

More new questions

Enough questions answered:
Publish and share data and conclusions

material)

—>make the results usable
by the community

—> create reliability and
enhance the , correctness”
of the results



Our need and vision

Microbiologist need Bioinformatic vision

e Custom data analysis .
need .

* Simple adjustment of
plots and parameters .

Interactive data analysis

Simple usage and
publishing

Good review possibility
Strong reproducibility

Easy reuse and
modification of code
and analysis



R / Rstudio / Shiny

— Well-known scientific programming language

— Number 7 most popular programming language (June 2019
PYPL-index http://pypl.github.io/PYPL.html)

* RStudio '
— R optimized DIE Studio

— Intuitive and simple to generate reports

e Shiny (RStudio)
— R package to enable easy R based web programming
— Flexible to use (standalone, R markdown, dashboards)

R: https://cran.r-project.org
Rstudio: https://www.rstudio.com/
Shiny: http://shiny.rstudio.co



R / RStudio / Shiny — demo

0 C:/Users/Alex_2/Desktop/Projekte/shinyDemo - RStudio
Code

- .

File Edit Tools

LR 5

View Plots Session Build Debug Profile

@ app.R

MW

10 Tlibrary(shiny)

0T for
<- fluidPagei

a histogram

16 titlePanel(

'
18 # Sidebar with a sTider input for er of color
19 sidebarLayout(

20 sidebarpPanel(

21 sliderInputi(“color”,

22 "color:™,

iy

mainPanel(
plotoutput(“distPlot")

[N ]

Swa

31

to draw a

logic required

g Tve istogram
<- function(input, output) {

36~ server
37

38~ outputsidistPlot
39 # ate
40 X - faithfull,
41

42 # ano
43 plotix,
44 13)
45}

46

47  # Run th
48 shinyapp(ui
43

renderPlot({
ed on i
c(1,2)]

plot
col =

inputfcolor, pch =

19)

server = server)

50

26:9 (Top Level) =

Console  Terminal

You are welcome to redistribute it under certain conditions.
Type "license()’ or 'licence()' for distribution details.

R is a collaborative project with many contributors.
Type 'contributors()' for more information and

‘citation()' on how to cite R or R packages in publications.
Type "demo()' for some demos, "help()' for on-line help, or
'help.start{)' for an HTML browser interface to help.

Type "q()' to guit R.

-

Help

= Addins ~

= Environment History  Connections

P RunApp ~-| ‘& - T # |mport Dataset ~ | &

“k Global Environment ~

Files Plots Packages Help Viewer

@ | New Folder | © Delete | Rename

¥ Mo
C: » Users Projekte - shi
A Mame

t.
.Rhistory

Alex_2 - Desktop

shinyDemo

&I shinyDemo.Rproj

R Script £

=0



File Edit Code View Plots

R / RStudio / Shiny — demo

@ Ci/Users/Alex_2/Desktop/Projekte/shinyDemo - RStudio
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R / RStudio / Shiny — demo
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R / RStudio / Shiny — demo
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R / RStudio / Shiny — demo
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Our tool - Biodiversity visualisier

TXT

-

W tentisphaerae

M vemusomioobia

11



Biodiversity visualisier — the data
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Biodiversity visualiser

Data selection

Select samples (data columns)

Tide pool 1a - winter [(W_TP1a] =
Platform edge 1 - winter [W_E1] x
Aguarium grown alga 1 [n_A1] *

Open sample information

Cutoff (minimal abundance)

0.001
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Biodiversity visualiser

Data selection

Select samples (data columns)

Tide pool 1a - winter [(W_TP1a] =
Platform edge 1 - winter [W_E1] x
Aguarium grown alga 1 [n_A1] *

Open sample information

Cutoff (minimal abundance)

0.001

[ Manage samples and groups

Plot settings

Color set to use

Color set 1

Sample order for plotting

bySelection

Interactive plot

[] Horizontal bar plot

More plot settings

14



Biodiversity visualiser

Data selection
Select samples (data columns)

Tide pool 1a - winter [(W_TP1a] =
Platform edge 1 - winter [W_E1] x
Aguarium grown alga 1 [n_A1] *

Open sample information

Cutoff (minimal abundance)

0.001

[ Manage samples and groups

Plot settings

Color set to use

‘ Color set 1 - ‘
Sample order for plotting

‘ bySelection - ‘

1 Interactive plot

[] Horizontal bar plot

More plot settings

VennDiagram PCA Funct. Annotation Funct. Anno. by Group Abundance by Group

Apundance dist. Explore annotation Data tables

Venn diagram showing the overlap of OTUs for selected samples. Select 2 to 5 samples to compare

Size of numbers Size of labels

1 2] 5 1 2] 5

Clustering

15

Heat map



Biodiversity visualiser

Data selection

Select samples (data columns)

Tide pool 1a - winter [W_TP1a] =
Platform edge 1 - winter W_E1] =
Aguarium grown alga 1 [n_A1] *

Open sample information

Cutoff (minimal abundance)

0.001

] Manage samples and groups

Plot settings

Color set to use

Color set 1

Sample order for plotting

bySelection

Interactive plot

[] Horizontal bar plot

More plot settings

VennDiagram PCA Funct. Annotation Funct. Anno. by Group Abundance by Group Clustering

Abundance dist. Explore annotation Data tables

Select annotation classes

[ Stacked bar plot?
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VennDiagram PCA Funct. Annotation Funct. Anno. by Group Abundance by Group Clustering Heat map

Abundance dist. Explore annotation Data tables
Select annotation classes Select sub class
[v] Stacked bar plot?
chemoheterotrophy = Phylum hd
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dark_sulfide_oxidation x
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VennDiagram PCA Funct. Annotation Funct. Anno. by Group Abundance by Group Clustering Heat map

Abundance dist. Explore annotation Data tables
Heat map of all non-zero rows for the selected samples

Chose group to sum

Phylum -

— Proteobacterz
I— — Eacteroidetss
— Planctomycstes

_L — Chilorobi

— — errucomicrobiz
— Defembacteres
— Acdobacterz
— BRC1
— Acstothermiz
— Firmicutes
— Fusobacteriz
— Gemmatimonsdetes
— Gradilibacteriz
— latescibacterz
— lentizphasras
— Marinimicrobiz (SARADE o
— Parcubacters
— Persgriniosctenz
— Eacchanbacteriz
— SR1 (Absconditabacterna)
— Tenencutes

— — Deinococcus- Thermus
- R —
I - <
I
I

— Actinobacteria

— Cyanobacteriz



Funct. Anno. by Group

VennDiagram PCA Funct. Annotation
Explore annotation Data tables

Abundance dist
Hierarchical clustering of selected samples. Please select three or more samples.
Cluster method

Distance measure
b Average linkage

euclidean

Abundance by Group

Clustering

0.3

0.2

0.1

0.0
n_sAl

& Save plot

Heat map

W TPla

W _E
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VennDiagram PCA Funct. Annotation Funct. Anno. by Group Abundance by Group Clustering Heat map
Abundance dist. Explore annotation Data tables Manage samples Manage annotation
Name
n_At
Name long
Aquarium grown alga 1
Sample
n_At =
Select color1
#156147
Select color2
Save/create Delete
Table of merged sample. Select row in the table to edit, or create new.
name samples color1 color2 symbol namesLong
n_Ai n_Ad #156147 #366115 ] Aguarium grown alga 1
n_Az2 n_Az #156147 #1DBAGE 9 Aquarium grown alga 2

20



lapie Or mergea sampie. o€IeCci row In ine @apie 10 eqit, or creaie new.

C3v Search:
name samples color1 color2 symbol namesLong

n_Al n Al #156147 #366115 9 Aquarium grown alga 1
n_A2 n_A2 #156147 #1DBABE 9 Aquarium grown alga 2
n_A3 n_A3 #156147 #4G8F50 9 Aquarium grown alga 3
n_Aw n_Aw #156147 #156147 18 Aquarium water
W_TP1a W_TP1a #44086B #5D1378 1 Tide pool 1a - winter
W_TP1b W_TP1b #44086B #B41FC2 1 Tide pool 1b - winter
W_TP2a W_TP2a #BF4DBB #T528A1 1 Tide pool 2a - winter
W_TP2b W_TP2b #BF4DBB #8F4DBB 1 Tide pool 2b - winter
W_ET W_E1 #CS5AZDB #C5A2DB 1 Platform edge 1 - winter
wW_E2 wW_E2 #C5AZDB #ODGABD 1 Platform edge 2 - winter

Showing 1 to 10 of 36 entries

Order samples by drag and drop. Missing samples will be added on saving in there default order.
Select an ordering

Order 1 -

Order samples by drag and drop

nA1 * nA2 x A3 * nAw * W TP1a = W _TPib x
W TP2a = W TP2b * W E1 * W E2 *x W TPiw * W TP2w *
W Ew * S TPia x S TPib % S TPic = S TP2a x S TP2b »
STP2 x SE1 * SE2 * SE3 = S TPlw * S TP2w x
S Ew % TP1 x SP-TP2Z = TPZ * SP-TP1
x W-TPwinter * W-TP spring

x TP winter =

TP spring x Athali = Espring *

E winter =

Save order

Previous 2 3 4 Next

0.3

value

0.1

W w_TP1a
W_E1

W oA
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Interactive plot

[] Horizontal bar plot
IMore plot settings

Plot width [pixel]
400

£
J

|

Plot height [pixel]

w @D

™

-

Label size

Bottom margin (for text labels)

50

2z

2,000

2,000

120
£
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Summary - Biodiversity visualisier

Share and publish
— Start locally
— Publish on managed service
— Publish on own server

Interactive analysis

— No knowledge required to use (may be to interprete) !!!
— Simple adjust parameters, select sub-groups by clicking
Reproducibility
— Technical
— Data and analysis
Review, reusage and modification
— Better review availability

— Easy to reuse and modify the code or adjust analysis !!!



My experience using interactive data
analysis

+++

* More users get involved
* More answered question
* Faster progress

* Deeper insights

* 10-20% more time needed to generate interactivity
* Projects get a bit more complex



Alternative R/Shiny software stack

* Python
* Dash (plotly)

— Python based web framework
— Fast growing community
— Slightly more programming knowlegde required

EJ Dash il

ploLly

Plotly: https://plot.ly/
Dash: https://plot.ly/products/dash/ 25
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Contact

Alexander Bartholomaus

info@raccoome.de
http://raccoome.de

Thank you for your attention!
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