Interactive Visual Analysis
with Galaxy Charts
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Why Visualize?

® Quick check: did it work?
e Exploration and hypothesis generation

e Sharing/publishing



Anscombe’s Quartet




What is Galaxy Charts?

Use Galaxy Create Tabular Results Visualize with Galaxy Charts




Make a new chart (1 of 4)

51: http:// e psy
/51 htt www.compsy @ 4 X

sbio.org/bacteriome/dataset/functio
nal_interactions.txt

3,989 lines
format: tabular, database: ?

uploaded tabular file

BT 2 > e

[

' Scatterplot

[ Trackster

Ln.v-hl— i T A ¥ e

B4200 B4202 ©.933934
BO779 B4@58 0.933934
B0032 B0O33 ©.933183

Wait for the upload to complete. Select your Dataset and click on the Visualization Icon
then select Charts.




Give your chart a name

[0 Unclustered Heatmap

Start Configuration © Add Data

Provide a chart title:

How many data points would you like to analyze?

Few (<500) Some (<10k) Many (>10k)

e Bar diagrams

ik ! =

Regular (NVD3) Stacked (NVD3) Horizontal
(NVD3)

e Others

Name your chart Unclustered Heatmap.

I
[

Stacked
horizontal
(NVD3)

Draw




Select a chart type

Few (<500) Some (<10k) Many (>10k)

e Bar diagrams

ik ¢! = =

Regular (NVD3) Stacked (NVD3) Horizontal Stacked
(NVD3) horizontal
(NVD3)

e

@Line with focus @Line chart @Scatter plot @Heatmap
(NVD3) (NVD3) (NVD3) (Custom)

Double click on the Heatmap icon.




Select data columns

[nl] New Chart 4« Cancel Draw

Start Configuration 1: Data label © © Add Data

Provide a label:

Data label

Select columns:

Column labels (all

Col : 1 [st
data labels) Oltma: 1 (53

Row labels (all data

labels) Column: 2 [str]

Observation Column: 3 [float]

At first click on Row labels and select Column 2. Then, click on Draw.




Unclustered Heatmap

[ml New Chart D Screenshot [ Editor

1:Data label




Make a new chart (2 of 4)

/ﬂ: http://www.compsy @ 4 %

sbio.org/bacteriome/dataset/functio
nal_interactions.txt

3,989 lines
format: tabular, database: ?

uploaded tabular file
e = md¥ >®

' Scatterplot

' Trackster

Ln.v-hl— i T A ¥ e

B4200 B4202 ©.933934
BO779 B4@58 0.933934
B0032 B0O33 ©.933183

Select your Dataset and click on the Visualization Icon then select Charts.




Give your chart a name

[0 Unclustered Heatmap

Start Configuration © Add Data

Provide a chart title:

How many data points would you like to analyze?

Few (<500) Some (<10k) Many (>10k)

e Bar diagrams

ik ! =

Regular (NVD3) Stacked (NVD3) Horizontal
(NVD3)

e Others

Name your chart Clustered Heatmap.

I
[

Stacked
horizontal
(NVD3)

Draw




Select a new chart type

e Area charts

@Regular (NVD3) @Expanded @Stream (NVD3) Pie chart (NVD3)

(NVD3)

e Data processing (requires 'charts’ tool from Toolshed)
N B

T TR TR L ==

Histogram @Discrete @Box plot @ Clustered
(NVD3) Histogram (jqPlot) Heatmap
(jqPlot) (Custom)

Double click on the Clustered Heatmap icon.




Select data columns

[nl] New Chart 4« Cancel Draw

Start Configuration 1: Data label © © Add Data

Provide a label:

Data label

Select columns:

Column labels (all

Col : 1 [st
data labels) Oltma: 1 (53

Row labels (all data

labels) Column: 2 [str]

Observation Column: 3 [float]

At first click on Row labels and select Column 2. Then, click on Draw.




Clustered Heatmap

1:Data label

Use the mouse wheel or your touch pad to zoom into the highlighted area.




Enlarged view

I Row B4143 \........

Column. B3295
Value: 0.271021

Tooltips popup if you move the mouse pointer over a box. Here the interaction between
B4143 and B3295 is highlighted. Click on Editor again to further customize this chart.




Chart configuration

(1) New Chart

Start Configuration 1: Data label ® © Add Data

Provide a chart title:

New Chart

How many data points would you like to analyze?

Few (<500) @ Some (<10k) Many (>10k)

e Bar diagrams

Go to the Configuration tab.




Chart settings

X axis:

. X-axi
Axis label axis

Provide a label for the axis.

AXis value type i

Select the value type of the axis.

Y axis:

Axis label Y-axis

Provide a label for the axis.

) Auto
AXxis value type
Select the value type of the axis.
Others:

Yes No

Would you like to add a legend?

Show legend

et
Color scheme J

Select a color scheme for your heatmap

Url template
Enter a url to link the labels with external sources. Use _ LABEL__ as placeholder.

Heatmap specific options are highlighted. Feel free to set axis labels or other options.




Define a URL template

Yes No
Would you like to add a legend?

Jet

Select a color scheme for your heatmap

http://www.ncbi.nlm.nih.gov/geoprofiles/?term=__LABEL__

Enter a url to link the labels with external sources. Use _ LABEL__ as placeholder

Paste a database URL into the template URL field and add the __ LABEL__ tag. You may use
http://www.ncbi.nlm.nih.gov or any other database. Click on Draw to redraw the chart.




Data points linked to web sources

I Ro B4143 ... ‘.’]ll

S NCBI  Resources & How To ()

Column: B3295 GEN Drafilas

Value: 0.271021 & NCBI  Resources () How To
GEO Profiles GEO Profiles + ||b4143

Save search Advanced
Display Settings: (¥) Summary, 20 per page, Sorted by Subgroup effect Send to: (v Filtel nage Filters

Gene Results: 1 to 20 of 47 age Noxi> Profile data

symbol
Download profile data

bacteria
Gene Annotation EL, molecular chaperone GroEL Itiple

keyword annotations exist)
Sel Organism: Escherichia coli K-12
Reporter: GPL199, mopA_b4143_at (ID_REF), GD! 1037522
Organism (Gene ID), 913705 (Gene ID), 948665 (Gene ID), 959980 (Gene ID), b4143 (ORF)
t DataSet type: Expression profiling by array, transformed count, 6 samples

Double click on a box and the : T —_—

file pathways

Find pathways

ontology Database: | Select
H v g tewnne
browser will open two new tabs - s S
Differential GroESL (multiple annotations exist)
ing th iouslv defined URL e ek s h.Hm
u SI n g t e p reVI O u S y e n e Lpd ° D::)aoSet type: Exp;e.ss<on(or<;ﬂl:ngjﬁy' array, count, 12 s(amples Search details

DataSet ID: 2

template om— T
p . ‘eywor
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tion and analys

Cluster selec

Editor

@

@ Screenshot

[l New Chart

1:Data label

0.416.
0.343..
0.271

Select one element from each highlighted row. What are the corresponding protein

functions?
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@
o0
Q
afd

N Cd
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Identi

Editor

@

@ Screenshot

[l New Chart

1:Data label

0.416.
0.343..
0.271

Please return to the Editor.




Make a new chart (3 of 4)

/ﬂ: http://www.compsy @ 4 %

sbio.org/bacteriome/dataset/functio
nal_interactions.txt

3,989 lines
format: tabular, database: ?

uploaded tabular file
e = md¥ >®

' Scatterplot

' Trackster

Ln.v-hl— i T A ¥ e

B4200 B4202 ©.933934
BO779 B4@58 0.933934
B0032 B0O33 ©.933183

Select your Dataset and click on the Visualization Icon then select Charts.




Give your chart a name

[0 Unclustered Heatmap

Start Configuration © Add Data

Provide a chart title:

How many data points would you like to analyze?

Few (<500) Some (<10k) Many (>10k)

e Bar diagrams

ik ! =

Regular (NVD3) Stacked (NVD3) Horizontal
(NVD3)

e Others

Name your chart Score Histogram.

I
[

Stacked
horizontal
(NVD3)

Draw




Analyze the score distribution

e Area charts

@Regular (NVD3) @Expanded @Stream (NVD3) Pie chart (NVD3)

(NVD3)

e Data processing (requires 'charts' tool from Toolshed)

Histogram @Discrete @Box plot @ Clustered
(NVD3) Histogram (jgPlot) Heatmap
(iqPlot) (Custom)

Double click on the Histogram icon and click on Draw.




Give your chart a name

[l Unclustered Heatmap : [ Draw

Please select data columns before drawing the chart.

Start Configuration 1: Data label @ © Add Data

Provide a label:

Data label

Select columns:

Observations Column: 3 [float]

Click on Draw.




Export as PNG

[ul] New Chart 2903 Screenshot | [ Editor

@ Grouped O Stacked [B Save as SVG bel
= [4 Save as PDF

0.65
Values

Click on Screenshot and select Save as PNG. Finally, return to the Editor again.




Make a new chart (4 of 4)

/ﬂ: http://www.compsy @ 4 %

sbio.org/bacteriome/dataset/functio
nal_interactions.txt

3,989 lines
format: tabular, database: ?

uploaded tabular file
e = md¥ >®

' Scatterplot

' Trackster

Ln.v-hl— i T A ¥ e

B4200 B4202 ©.933934
BO779 B4@58 0.933934
B0032 B0O33 ©.933183

Select your Dataset and click on the Visualization Icon then select Charts.




Give your chart a name

[0 Unclustered Heatmap

Start Configuration © Add Data

Provide a chart title:

How many data points would you like to analyze?

Few (<500) Some (<10k) Many (>10k)

e Bar diagrams

ik ! =

Regular (NVD3) Stacked (NVD3) Horizontal
(NVD3)

e Others

Name your chart Discrete Histogram.

I
[

Stacked
horizontal
(NVD3)

Draw




Analyze the protein distribution

e Area charts

e B > &

@Regular (NVD3) @Expanded @Stream (NVD3) Pie chart (NVD3)
(NVD3)

e Data processing (requires 'charts' tool from Toolshed)

e 0L |*%  HEE

Histogram @Discrete @Box plot @ Clustered
(NVD3) Histogram (jqPlot) Heatmap
(jqPlot) (Custom)

Double click on the Discrete Histogram icon.




Add more data

[ul Unclustered Heatmap Draw

Start Configuration 1: Data label @ © Add Data

Provide a label:

Data label

Select columns:

Observations Column: 1 [str]

Click on Add Data.




Select a second data group

[l New Chart 4« Cancel Draw

Start Configuration 1: Data label @ 2: Data label © © Add Data

Provide a label:

Data label

Select columns:

Observations Column: 2 [str]

At first click on Observations and select Column 2. Then, click on Draw.




Which proteins have most interactions?

[l New Chart A Screenshot (& Editor

m 1:Data label = 2:Data label
B4143, 0.013

ﬂ'lll'u"“dll JLH.LJ? Uil ---JJ“. T

%Q%‘)b %\'19’5

o %q}%\ %q,%bb

[N
N GV G

&

Breaks

Done with Part I.




Scratchbook



Activate the Scratchbook

-_ Galaxy
Tools

search tools

Get Data

Lift-Over

Text Manipulation

Filter and Sort

Join, Subtract and Group

Convert Formats
Extract Features
Fetch Sequences
Fetch Alignments
Get Genomic Scores
Operate on Genomic Intervals
Statistics
Graph/Display Data
Regional Variation
Multivariate Analysis
Evolution

Motif Tools

Multiple Alignments
FASTA manipulation
<

Analyze Data Workflow Shared Data~ Visualization~ Help~ User~

Welcome to Galaxy on the Cloud

Activate the Scratchbook by clicking on the above icon.

Ll l)
ass Using 2.1 MB
History C Q’

Unnamed history

2.1 MB QS e
25: Charts on data 1 LW AR

24: amino acid features.
xt

1: http://www.compsysb @ 4 x

io.org/bacteriome/dataset/functiona
| interactions.txt

3,989 lines
format: tabular, database: ?

uploaded tabular file

6 Z [
1.000000
.966967
.956456

.933934
.933934

n22192




Activate the Scratchbook

Analyze Data / v Visualization~  Help « Userw Using 2.1 MB
New Track Browser History C ’n’
Saved Visualizations :
Unnamed history

2.1 MB Qe e

search tools

Get Data
Lift-Over Welcome to Galaxy on the Cloud

Text Manipulation
Filter and Sort 24: amino acid features. @ 4
xt

25: Charts on data 1 @ &

Join, Subtract and Group
Convert Formats 1: http://www.compsysb @ 4 x
Extract Features io.org/bacteriome /dataset/functiona
Fetch Sequences | interactions.txt

Fetch Alignments 3,989 lines
Get Genomic Scores format: tabular, database: ?

Operate on Genomic Intervals uploaded tabular file

Statistics
D ~
Graph/Display Data (i JFSAN|

Multivariate Analysis .220202
2.966967

1
2
0.956456
2
]

Evolution
Motif Tools

[ 4
Multiple Alignments .93393

- 2 .933934

FASTA manipulation

N_N2321902
<

Click on Saved Visualizations.




Activate the Scratchbook

Analyze Data  Workflow Shared Data~ Visualization « Help Jser Using 2.1 MB

Saved Visualizations

Saved Visualizations Create new visualization

Q
Advanced Search

Title Type Dbkey Tags Sharing Created Last Updatedt

% Unclustered Heatmap |~ Charts 07Tags Accessible, Published  ~4 hours ago ~3 hours ago
Clustered Heatmap |~ Charts 0Tags Accessible, Published ~ ~21 hoursago  ~5 hours ago

For O selected items: Delete

Visualizations shared with you by others

No visualizations have been shared with you.

Select a Visualization and repeat the process by selecting Saved Visualizations again.



Scratchbook for multiple charts

Analyze Data S Visualization~ ~ Admir felp Use @; Using 51.1 MB

Saved Visualizations New Track Browser Saved Visualizations
Saved Visualizations

[ Clustered Heatmap &) Screenshot |71 Eaitor [l Histogram of protein identifiers @ Screenshot | [ Editor

1:Data label
M 1:Data label ' 2:Data label
0.015

0.010
0.005

0.000 #"I‘UM- hide s od w0 l'.'l ;

.““‘"‘ -0.005
0.927..
R LU AU S L (R
0.854. & o N AP P R 120
0.781.. Breaks
0.708..

0.635..

0.562.. Saved Visualizations

D895 [l Histogram of interaction scores @ Screenshot | (£ Editor
0.416..

0.343..

555 @ Grouped O Stacked @ 1:Data label

|

1

Values

Resize all visualizations so they fit into the screen.




Summary

e Galaxy Charts supports >16 visualization types
® Integrating custom visualizations is easy

e Our goal is to handle >10k data points



Thank you.
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