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Topics

Visualization history and introduction
Biological Visualizations
Numerical Visualizations

Adding your own visualizations




Why Visualize?



Why Visualize?

Quick check: did it work?
Exploration and hypothesis generation

Sharing/publishing




AnscombeOs Quartet

http://en.wikipedia.org/wiki/Anscombe's _quartet
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Timeline of Visualization
In Galaxy

1st Galaxy paper published Visualization development started

Display applications 1st visualization paper
/ published

2005 2008 2010 2011 2014




Timeline of Visualization
In Galaxy

1st Galaxy paper published Visualization development started
Display applications 1st visualization paper
/ published
2005 2008 2010 2011 2014

1. visualization in Galaxy is nascent
2. you will be working with awesome new features

3. there may be bugs N helpus ! x them!
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Workshop Goals

Participants : learn about how to visualize

your data in Galaxy
biological visualizations
numerical visualizations
what Galaxy Is doing underneath the covers

Instructors : feedback from you about what
you like, donOt like, and where to go next




Galaxy Visualizations

Visualizations are ! rst-class objects in Galaxy, just like tools

A visualization can be added to Galaxy via a con ! guration

I le that speci ! es:
datasets that can be used
location of visualization code (client-side or on server)

Galaxy handles visualization integration and data
management, so users can focus on analyzing data (and
developers can focus on creating visualizations)



Visualizations are 1st class
Galaxy objects

Can be saved and versioned for reproducibility

Have a human-readable URL for sharing a fully

Interactive visualization: !
http://usegalaxy.org/u/jgoecks/v/itumor-mutations

Can embed interactive visualizations in online
supplementary materials via Galaxy Pages
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Visualization Visual Analysis

S ——
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Visualization Architecture

Client-server architecture

-

Lots of moving pieces
prepare/process data on server
send to client
render on client
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Topics

Visualization history and introduction
Biological Visualizations
Numerical Visualizations

Adding your own visualizations
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Analysis goal : what similarities and
di" erences can be found in cancer cell

lines using exome and transcriptome
seguencing?
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Sequencing and Analysis

Pro! led 3 pancreatic cancer cell lines using a 26-
gene panel targeting known oncogenic driver

mutations
MiaPaCa2, HPAC, and PANC-1

Data available:
exome: mapped reads, removed dups, called
variants
transcriptome: mapped reads, assembled
transcripts, computed expression
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Display Applications

11: MiaPaCa2: Varscan v
ariants

~150,000 lines
format: vcf, database: hgl9

Log: tool progress

Log: tool progress

Picked up _JAVA_OPTIONS: -
Djava.io.tmpdir=/tmp

Got the following sample list:
MiaPaCaz2-exome

Only variants will be reported
Min coverage: 8

Min reads2: 2

Min var freq: 0.01

Min avg qual: 15

P-value thresh: 0.99

Read

B 6 = L ® e

display at UCSC main
display with IGV web current local
display at RViewer main




Display Applications

11: MiaPaCa2: Varscan v
ariants

~150,000 lines
format: vcf, database: hgl9

Log: tool progress

Log: tool progress

Picked up _JAVA_OPTIONS: -
Djava.io.tmpdir=/tmp

Got the following sample list:
MiaPaCaz2-exome

Only variants will be reported
Min coverage: 8

Min reads2: 2

Min var freq: 0.01

Min avg qual: 15

P-value thresh: 0.99

Read

B 6 ® e

« display at UCSC main
QIdpiw, --.-.. -—» weD CUrrent loca

display at RViewer main
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Display Applications

Advantages
use tool that is familiar to you
easy to view your data alongside public datasets

Disadvantages
cannot save/share/version visualization

many more visualizations than display applications
In Galaxy

no data processing or visual analysis, only
visualization
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TracksterNGalaxyOs Genome Browser

AnalyzeData  Workflow SharedData  Visualization ~ Admin  Help

Figure 1 (hg19)

29,189,815

|I'I Il III|IIIIIII

Cufflinks
Max Intron Length
Min 1soform Fraction | B
Pre MRNA Fraction
Perform quartile normalization

™ slete Run on vsble region

i

Score [449-1000]

frac [0-0.64]

cov [8-253)

conf_lo [7862517-313270351]

FPKM [10511944-326534916)

conf_hi [13161372-339799481]




TracksterNGalaxyOs Genome Browser

Genome browsers remain a (the most?) powerful genome

visualization
foundational tool

Trackster is for the high-throughput sequencing era
very large datasets, numerous simultaneous tracks
maximum #exibility for customization (e.g. rainbow tracks)
2-3 indices per dataset for fast visualization

SAM/BAM, BED, GFF/GTF, VCF, Wiggle, BigWig, BigBed,
BedGraph
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L etOs visualize our data in
Trackster

1. Create visualization

2. Add gene annotation (RefSeq)
3. Save visualization

4. EXit

5. Reopen visualization
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L etOs visualize our data in
Trackster

1. Create visualization
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L etOs visualize our data in
Trackster

1. Create visualization

2. Add gene annotation (RefSeq)
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L etOs visualize our data in
Trackster

1. Create visualization
2. Add gene annotation (RefSeq)

3. Save visualization
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L etOs visualize our data in
Trackster

1. Create visualization
2. Add gene annotation (RefSeq)
3. Save visualization

4. EXIit
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L etOs visualize our data in
Trackster

1. Create visualization

2. Add gene annotation (RefSeq)
3. Save visualization

4. EXit

5. Reopen visualization
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Behind the Scenes

Galaxy Is indexing datasets for
viewing large genomic regions (coverage plots)
viewing small genomic regions (getting
Individual data points)
feature names and locations

Indexes Is the primary way that big datasets
are visualized quickly
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Modes and Searching

Tracks can be displayed di " erently
coverage
iIndividual features

LetOs try dI erent modes
this is fast because data is sent from Galaxy
server and rendered in your Web browser

LetOs try searching for a gene: ERBB2
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LetOs Call Variants

VarScan
Sample names: MiaPaCa2, PANC1, HPAC
Run

Rename output: OCell line variantsO

PAS




LetOs Assemble Transcripts

Cu$ inks
Input dataset Is #7
run

Rename output: OMiaPaCa?2
Assembled TranscriptsO
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LetOs add data to Trackster

Add exome data for all cell linesE

Ebut where is our data?
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Circster

Interactive Circos
plot

Whole genome
view with structural

variation
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LetOs view our data in
Circster

Double-click or use trackpad to zoom
In

change track min/max

what do we see?

33




LetOs add data to Circster
and adjust options

1. Add transcriptome coverage data
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LetOs add data to Circster
and adjust options

1. Add transcriptome coverage data

2. Change arc dataset height
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LetOs add data to Circster
and adjust options

1. Add transcriptome coverage data
2. Change arc dataset height

3. Change max for tracks
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LetOs add data to Circster
and adjust options

1. Add transcriptome coverage data
2. Change arc dataset height
3. Change max for tracks

4. Save visualization
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Back to Trackster: Rainbow
Track for Coverage

1. Navigate to ERBB2 gene

2. Create group

3. Add transcriptome coverage tracks to group
4. Create composite track

5. Adjust max

6. what do we see?
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Add More Data!

Add RNA-seq mapped reads, variants, and assembled
transcripts

Look at ERBB2
bookmark!

Look at STK11
bookmark!

Look at KRAS N> LYRM5
bookmark!
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Visual Analysis

KRAS and Variants
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Adding your own visualizations
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? Ga|axy Analyze Data W Shared Datav  Visualization~ Help~ User~

Data Library “Charts rr—

Data Libraries Beta

> | Name Data type Date uploaded File size
4 Published Histories

amino_acid_features.txt v Published Workflows tabular Mon Jun 30 04:13:31 2014 (UTC) 974 bytes

Published Visualizations
http:/ /www.compsysbio.org/bacteriome/dataset/functional_ii tabular Mon Jun 30 16:33:33 2014 (UTC) 81.6 KB
Published Pages

For selected datasets: | Import to current histol Go

0 TIP: You can download individual library datasets by selecting "Download this dataset” from the context menu (triangle) next to each dataset's name.

0 TIP: Several compression options are available for downloading multiple library datasets simultaneously:

e gzip: Recommended for fast network connections
e bzip2: Recommended for slower network connections (smaller size but takes longer to compress)
e zip: Not recommended but is provided as an option for those who cannot open the above formats

I"#$00& (&S H<&P2SWB&H," 3-8 %S @ . (" &) 0#1)-, &-'&- 281 $" V8 34)458) (*&H6T'4-&#-
H(-' &5'848 21+ ABEBY& & Yo& ()& S+ *--1(".)/.012.812-#%&&I"™ $" (| BOHFL58. 4%6




ESF#&P&GHO&H1$" %&IB&;=&DJ

51: http://www.compsy @ 4 X

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

3,989 lines
format: tabular, database: ?

uploaded tabular file
(i BN > ®

' Scatterplot

[ Trackster

L.n.v.n.l_ B R A v

B4200 B4202 ©.933934
BO779 B4058 ©0.933934
B0032 B0O33 ©.933183

VH-8<'48-2,&87")*&-'&$'67" -,.&=," $-85'GUROS HRY(*&S" #$Y0& (&AL /$%.; G&BH B L&
+," $-&1%"%,




2. K#&4;)"'&H1$"%&P&GII#

[l 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

i ! =

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

e Others

1)6,85'848$2)4-&GH*) Vot #<&L #$%9$:

-

Stacked
horizontal
(NVD3)




>SHHHYE&IE&H1$ " %& %4 #

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

e Bar diagrams

i ¢! = =

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

e Others

L, = ,/\\\ [,l/ ‘

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

>'83",&$"#P%&' (&L B/09S: &P (.




>H##H%&<$%$&H;*)9G,

[nl] New Chart 4 Cancel Draw

Start Configuration 1: Data label © © Add Data

Provide a label:

Data label

Select columns:

Column labels (all

Column: 1 [str
data labels) 4 (str]

Row labels (all data

\abels) Column: 2 [str]

Observation Column: 3 [float]

P-8<HA+-8S HE D EH* &)(*&+," $I&)IGEA.&@2, (ALS HEVEE (&




5GH*), %o# " #<&L#$%9$:

[nl] New Chart D Screenshot [ Editor

1:Data label




ESF#&P&GHO&H1S " Y &IA&;=&DJ

51: http://www.compsy @ 4 X

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

3,989 lines
format: tabular, database: ?

uploaded tabular file
(i BN > ®

' Scatterplot

[ Trackster

L.n.v.n.l_ B R A v

B4200 B4202 ©.933934
BO779 B4058 ©0.933934
B0032 B0O33 ©.933183

=" $-85'8485%$ HY(*&S " H#S% &' (&-2K./$%.;G&BH:R L& +,", $-&1$" %,




2. K#&4;)"'&H1$"%&P&GII#

[l 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

i ! =

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

e Others

1)6,85'848$2)4-&), Yokt " H<&LH#$%9S:

I
[

Stacked
horizontal
(NVD3)




>SHHHYE&I&GHO&H1$ " Y%& %4 #

e Area charts

g -

@Regular (NVD3) @Expanded
(NVD3)

e

@Stream (NVD3)

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

{11 Tl |

Histogram @ Discrete
(NVD3) Histogram
(jqPlot)

>'83" &$"HY6& (&1, &oH H<&LHSYIRHS'(.

@Box plot
(jgPlot)

4

Pie chart (NVD3)

@ Clustered
Heatmap
(Custom)
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[nl] New Chart 4 Cancel Draw

Start Configuration 1: Data label © © Add Data

Provide a label:

Data label

Select columns:

Column labels (all

Column: 1 [str
data labels) 4 (str]

Row labels (all data

\abels) Column: 2 [str]

Observation Column: 3 [float]

P-8<HA+-8S HE D EH* &)(*&+," $I&)IGEA.&@2, (ALS HEVEE (&




%), Yo" #<&LH#$%9S:

1:Data label

B+,&-2,&) #&01##*&;"&4;)"&%;)H1& &< &C"6&#(-'&-2 BM1* M1%#<&$"#$




NG*$"M#<&K.#0

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

Column B3295
Value: 0.271021

0. 'T878#H<&5'886'0,8-2,86'S+,87'H(-,4&'0,48)&3'D.&E JH-2)$-#(&3,-F, (&
ODBL&)(*& CAREH+&2#12"#12- * &1"HEUERLEL ) #(8-'&<84-2, 4&$8+-'6#C, &-2#+8$2)4-.
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() 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

G'&'&-2,8G=.M)"$%.:&")3.




11$"%&,#%%.GM,

X axis:

Axis label .

Provide a label for the axis.

AXxis value type .

Select the value type of the axis.

Y axis:

Axis label Y-axis

Provide a |abel for the axis.

Axis value type ARG

Select the value type of the axis.
Others:

Yes No
Would you like to add a legend?

Show legend

et
Color scheme )

Select a color scheme for your heatmap

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

E,)-6)7&+7, $H<#$&'T-# (+&MNL* M1V, "&<4, &-'&$I8E S (HE'4&'-2, 4&'T-# (+.&




?H=.GHEIES+@ &Y#9:*$%ott

Yes No
Would you like to add a legend?

Jet

Select a color scheme for your heatmap

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

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

1)+-,8)&$%B($, #&5 HPE-2,8-,67")-, &BIK&<#,"*&)(*&)**&RRE&D SONGBR R.L'8&6)588+ ¢
19%%: TUUOOOVGH(.VG*OVCARY(B&2,4&*)-)3)+,.&"#$% &' (®D &-'&4,*4)F&-2,8&$2)4-.




2$%$&:;.G%,&*.GF#<&%;&0#(&,;)"H#,

I R« B4143 ...l‘. l..

S NCBI  Resources (¥ How To

Column: B3295 GFEN Drafilac ——

Value: 0.271021 & NCBI  Resources (%) How To

GEO Profiles GEO Profiles :||b4143

Save search  Advanced

Display Settings: (v Summary, 20 per page, Sorted by Subgroup effect Send t Filters: Manage Filters

Gene Results: 1 to 20 of 47 Profile data
symbol

Download profile data

bacteria

Gene Annotation EL, molecular chaperone GroEL (multiple

keyword annotations exist) Profile pathways
Organism: Escherichia coli K-12
Reporter: GPL199, mopA_b4143_at (ID_REF), GDS3123, 1037522

Organism (Gene ID), 913705 (Gene D), 948665 (Gene ID), 959980 (Gene ID), b4143 (ORF)
DataSet type: Expression profiling by array, transformed count, 6 samples

>'83",& $"#$%& '(&(BR& )(*& -2, ;

Find pathways

ontology Database: | Select
34! F+ 4& F#llll& I7 & FI& F& 3 e grolL - Indole-3-acetic acid effect on Escherichia coli
] ] - ] = . Annotation: groL, Cpn80 chaperonin GroEL, large sul
Differential GroESL (multiple annotations exist)
1 |1} * expression Organism: Escherichia coli, Escherichia coli K-12
+ - + < ‘t‘ Upldown genes Reporter: GPL189, 1240 (ID_REF), GDS2181, b4143 (ORF)
1 1 1 DataSet type: Expression profiling by array, count, 12 samples Search details

%#9:*$%# E:;isﬁj ID ) b4143[All Fields)




Editor
0.416..
0.343
0.271

=

@ Screenshot

|

Data label

1

G&PG<&IGCH*4
g
_

#*#HY%

&

1
[l New Chart

1), %%

="$-&'(,&,",6,(-&<4'6&,)$2&1 . M1*.M1%#<E&12)-&)4,&-2,&$'44 ,+ 7' (*#(1&%0#.G&




#H<&

8<#GU

Editor

4

@ Screenshot

[l New Chart

Data label

1

0.416..
0.343..
0.271..

|

" )+,&4,-84(8&-'&-2 |8<.0




ESF#&S&GHO&H1$"%&IC&;=&DJ

51: http://www.compsy @ 4 X

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

3,989 lines
format: tabular, database: ?

uploaded tabular file
(i BN > ®

' Scatterplot

[ Trackster

L.n.v.n.l_ B R A v

B4200 B4202 ©.933934
BO779 B4058 ©0.933934
B0032 B0O33 ©.933183

=" $-85'8485%$ HY(*&S " H#S% &' (&-2K./$%.;G&BH:R L& +,", $-&1$" %,




2. K#&4;)"'&H1$"%&P&GII#

[l 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

il |2

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

e Others

16,85'848$2)4-&H:"#&L ., %:M"$9

I
[

Stacked
horizontal
(NVD3)




SGS*AH&YIHE H; "#&<.,%".()%..G

e Area charts

@Regular (NVD3) @Expanded @Stream (NVD3)

(NVD3)

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

Histogram @Discrete @Box plot
(NVD3) Histogram (jqPlot)
(jgPlot)

>'83" &$"HEU&' (8:12,80:M"$SBHS' (&) (*&$"#SYGRHE.

Yy

Pie chart (NVD3)

@Clustered
Heatmap
(Custom)




2. K#&4;)"'&H1$"%&P&GII#

[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]

"#$%6& PRS0




N3:;"%&3F,&XW2

) New Chart >3 Screenshot | (& Editor

@ Grouped O Stacked 2 Save as SVG bel

[ Save as PDF

"HSY0& (&I HHG, 1 Y8R+, " $-8 SKHES, & X\RBIH() ""5A&A, -84(&-N<2/BF1)#(.




ESF#&P&GHO&H1$"%&ID&;=&DJ

51: http://www.compsy @ 4 X

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

3,989 lines
format: tabular, database: ?

uploaded tabular file
(i BN > ®

' Scatterplot

[ Trackster

L.n.v.n.l_ B R A v

B4200 B4202 ©.933934
BO779 B4058 ©0.933934
B0032 B0O33 ©.933183

=" $-85'8485%$ HY(*&S " H#S% &' (&-2K./$%.;G&BH:R L& +,", $-&1$" %,




2. K#&4;)"'&H1$"%&P&GII#

[l 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

i ! =

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

e Others

16,85'84&$2)4-&. H"#%#&L ., %;M!'$9

I
[

Stacked
horizontal
(NVD3)
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e Area charts

e e

@Regular (NVD3) @Expanded @Stream (NVD3)

(NVD3)

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

Histogram @Discrete @Box plot
(NVD3) Histogram (jgPlot)
(jqPlot)

>'83",&$"#P%N&' (&2, 8" #%0#H& L., %; M&BHH'(.

4

Pie chart (NVD3)

@ Clustered
Heatmap
(Custom)
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[l Unclustered Heatmap

Start Configuration 1: Data label @ © Add Data

Provide a label:

Data label

Select columns:

Observations Column: 1 [str]

"H#$%8 B <& ?$%S
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[nl) 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]

P-&<HA+-&S HRYBKEY. .G W &+," $-&+)9GRA . &@2,(A&S HEVEE) (&




61.H1&:";%#.G,&19K#&9;,%&.G%#"$H%.;G,7

[nl] New Chart D Screenshot [ Editor

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

ﬂ'ul'“'ﬂ“ﬂll J““r.l‘—r VT | ,,,‘“li' Y LA

%q,%bb %'5'5'1”L

Breaks
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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

2$-#0)-,&-2;81"$%H1(; &35&$"#$YH#(18'(&-2,&)3'0,&4#$'(.

Using 2.1 MB
History C Q

Unnamed history

2.1 MB Q=

25: Charts on data 1 @

24: amino acid features. @
Ixt

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

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

3,989 lines
format: tabular, database: ?

uploaded tabular file
& [
1.222222
2.966967
2.956456
©.933934
©.933934

N_0221902




SHY%.K$%H#H& % 1#&>H"$%HL(:;F

Analyze Data OW Visualization» Help~» Users Using 2.1 MB

Tools New Track Browser History C Q
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: Chartson 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
format: tabular, database: ?

Get Genomic Scores

Operate on Genomic Intervals uploaded tabular file

Statistics
0 ~
Graph/Display Data (i MFSA)|

Multivariate Analysis 1.000000
2.966967

0.956456
9.933934
©.933934

NA_ND232192

Evolution
Motif Tools
Multiple Alignments

FASTA manipulation

<

"H$Y&Y>SKH<&-., )5+ /$%.. G,
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Analyze Data  Workflow Shared Data~  Visualization~ Help User @1 Using 2.1 MB

Saved Visualizations

Saved Visualizations Create new visualization

Q
Advanced Search

(] Title Type Dbkey Tags Sharing Created Last Updated T

-» Unclustered Heatmap |~ Charts 0Taas 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.

=" $-&)&N#+8)"H#C)-#'(&)(*&4,7,)-8-2,&TA'$,++8358& EWH LS.~ ) $*./$% &FL)#(.




Analyze Data W w Shared C Visualization~ A

Saved Visualiza v Track Browser

Saved Visualizations
[ Clustered Heatmap &) Screenshot 112 Editor
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[l Histogram of interaction scores @ Screenshot | (& Editor
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@Line with focus @Line chart
(NVD3) (NVD3)

L

@QExpanded
(NVD3)

e Area charts

b

@QRegular (NVD3)

@Stream (NVD3)

e

@Scatter plot @ Heatmap
(NVD3) (Custom)

e ”

Pie chart (NVD3)
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[ull New Chart 4 Cancel Draw

Start Configuration 1: Helix frequency @ 2: Beta frequency @ © Add Data

Provide a label:

Helix frequency

Select columns:

Labels Column: 1 [str]

Values Column: 7 [float]
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[nl New Chart 4 Cancel Draw

Start Configuration 1: Helix frequency @ 2: Beta frequency @ © Add Data

Provide a label:

Beta frequency

Select columns:

Labels Column: 1 [str]

Values Column: 8 [float]
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[ml New Chart 4 Cancel Draw

Start Configuration 1: Helix frequency @ 2: Beta frequency @ © Add Data

Pie chart settings:

50%

Determine how large the donut hole will be.

Donut ratio

Show legend e NO

Would you like to add a legend?
Label settings:

Label column
Donut label

What would you like to show for each slice?

Show outside e 2

Would you like to show labels outside the donut?
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[m] Amino Acid Features (Bar diagram) 4 Cancel Draw

Start Configuration 1: Hydrophobicity @ 2: Membrane @ 3: Flexibility @ 4: Helix @ S5: Beta @ © Add Data

Provide a chart title:
Amino Acid Features (Bar diagram)
How many data points would you like to analyze?

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

e Bar diagrams
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