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“Strive to give your viewer the greatest 
number of useful ideas in the shortest time 
with the least ink in the smallest space”

Data Visualization VISUALIZATION SWEET SPOT

http://mkweb.bcgsc.ca/vizbi/2013/krzywinski-visual-design-principles-vizbi2013.pdf

Tufte, E. The Visual Display of Quantitative Information (Graphic Press, 

Cheshire, Connecticut, USA, 2007).



Data Visualization

http://mkweb.bcgsc.ca/vizbi/2013/krzywinski-visual-design-principles-vizbi2013.pdf

● Satisfy your audience, not yourself
● Don’t merely display data, explain it
● Be aware of bias in evaluating effectiveness of visual forms
● Patterns are hard to see when variation is due to both data and formatting



Data Visualization

● Know your message and stick to it (context musn’t dilute message). 
● Choose effective encoding (to explore your data) and design (to communicate 

concepts).



Data Visualization

How do we get from data to visualization? 

http://mkweb.bcgsc.ca/vizbi/2013/krzywinski-visual-design-principles-vizbi2013.pdf



Data Visualization

How do we get from data to visualization? 

● properties of the data / data type
○ Phylogenies (cladograms, phylograms, 

chronograms, cloudograms, etc.)

○ Networks (reticulograms, tanglegrams, etc.)

● properties of the image / visual encoding
○ What? Points, lines, labels…

○ Where? 2D, 3D(?)

○ How? Size, shape, texture, color, hue...

● the rules of mapping data to image
○ Principles of grouping

○ etc.
Krygier & Wood. 2011. Making Maps: A Visual Guide to Map Design for GIS. Guilford Press



Principles of Grouping



Hermann Grid  Café Wall

Optical Illusions

https://en.wikipedia.org/wiki/List_of_optical_illusions



Color



Color Context

Context affects your color perception 

https://xkcd.com/1492/



Color Context

Context affects your color perception 



Color Context

Context affects your color perception 



http://mkweb.bcgsc.ca/colorblind/

Color Blindness



http://mkweb.bcgsc.ca/colorblind/

Color Blindness
COLOR PALETTES FOR COLOR BLINDNESS

In an audience of 8 men and 8 women, chances are 50% that 
at least one has some degree of color blindness. When 
encoding information or designing content, use colors that is 
color-blind safe.

Color Oracle is a good and free color blindness simulator for 
Windows, Mac and Linux. 

COLOR RECEPTORS ARE REDUCED OR 
ABSENT IN COLOR BLINDNESS

The normal human eye is a 3-channel color detector. There are 
three types of photoreceptors, each sensitive to a different part 
of the spectrum. Their combined response to a given 
wavelength produces a unique response that is the basis of the 
perception of color.

http://colororacle.org/


http://mkweb.bcgsc.ca/colorblind/

Color Blindness



Color Blindness – Palettes

● General advice: http://jfly.iam.u-tokyo.ac.jp/color/
● Cartography: http://colorbrewer2.org/
● R plotting system (ggplot2): 

http://www.cookbook-r.com/Graphs/Colors_(ggplot2)/#a-colorblind-friendly-p
alette

http://jfly.iam.u-tokyo.ac.jp/color/

http://jfly.iam.u-tokyo.ac.jp/color/
http://colorbrewer2.org/
http://www.cookbook-r.com/Graphs/Colors_(ggplot2)/#a-colorblind-friendly-palette
http://www.cookbook-r.com/Graphs/Colors_(ggplot2)/#a-colorblind-friendly-palette


Color Blindness – Luminance

Krzywinski. 2016. Mol. Cell 62:652–656.



Font Types



Font Types     However... 



Dyslexia



Dyslexia Friendly Text

● Use a plain, evenly spaced sans serif font, e.g., Arial, Verdana, Trebuchet, 
, ComicSans, Century Gothic…  

● Font size should be 12-14 point or larger
● Use dark coloured text on a light (not white) background
● Avoid underlining and italics: these tend to make the text appear to run 

together; use bold instead
● AVOID TEXT IN BLOCK CAPITALS!
● Use left-justified with ragged right edge
● Avoid narrow columns

● Line spacing of 1.5 is preferable

● Use bullet points and numbering rather than continuous prose



Dyslexia Friendly Font Types – OpenDyslexic



Dyslexia Friendly Font Types – Lexie Readable



Dyslexia Friendly Font Types – Dyslexie



http://mkweb.bcgsc.ca/essentials.of.data.visualization/



http://mkweb.bcgsc.ca/essentials.of.data.visualization/



http://mkweb.bcgsc.ca/essentials.of.data.visualization/



Phylogenetic Tree Visualization

● Web Portals:
○ Phylo.IO @ http://phylo.io

○ Interactive Tree of Life viewer (iTOL) @ http://itol.embl.de

○ EVOLVIEW @ http://www.evolgenius.info/evolview

● Software:
○ FigTree @ http://tree.bio.ed.ac.uk/software/figtree/

○ DensiTree @ https://www.cs.auckland.ac.nz/~remco/DensiTree/

○ TreeGraph 2 @ http://treegraph.bioinfweb.info

● Toolkits:
○ PYTHON library: ETE toolkit @ http://etetoolkit.org

○ R repository: PhyTools @ https://cran.r-project.org/web/packages/phytools/index.html

○ JavaScript library: jsPhyloSVG @ http://www.jsphylosvg.com

● https://en.wikipedia.org/wiki/List_of_phylogenetic_tree_visualization_software

http://phylo.io
http://itol.embl.de
http://www.evolgenius.info/evolview
http://tree.bio.ed.ac.uk/software/figtree/
https://www.cs.auckland.ac.nz/~remco/DensiTree/
http://treegraph.bioinfweb.info
http://etetoolkit.org
https://cran.r-project.org/web/packages/phytools/index.html
http://www.jsphylosvg.com


Phylogenetic Tree Visualization

● Web Portals:
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○ TreeGraph2 @ http://treegraph.bioinfweb.info

● Toolkits:
○ PYTHON library: ETE toolkit @ http://etetoolkit.org
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Phylogenetic Tree Visualization

● Web Portals:
○ Phylo.IO @ http://phylo.io

○ Interactive Tree of Life viewer (iTOL) @ http://itol.embl.de
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http://www.jsphylosvg.com


Web Portals

● Phylo.IO @ http://phylo.io
● Interactive Tree of Life viewer (iTOL) @ http://itol.embl.de
● EVOLVIEW @ http://www.evolgenius.info/evolview
● Others:

○ PHYLOViZ Online @ https://online.phyloviz.net/index, (10-min YouTube tutorial: 

https://www.youtube.com/watch?v=hmbmurFV6ik) 

○ Archaeopteryx-js @ http://www.phyloxml.org/archaeopteryx-js/bcl2_js.html 

○ TreeLink @ http://www.treelinkapp.com

○ T-REX @ http://www.trex.uqam.ca

○ AQUAPONY @ http://www.lirmm.fr/~cazaux/AQUAPONY/

○ etc.

http://phylo.io
http://itol.embl.de
http://www.evolgenius.info/evolview
https://online.phyloviz.net/index
https://www.youtube.com/watch?v=hmbmurFV6ik
http://www.phyloxml.org/archaeopteryx-js/bcl2_js.html
http://www.treelinkapp.com
http://www.trex.uqam.ca
http://www.lirmm.fr/~cazaux/AQUAPONY/


Phylo.IO

Very simple and intuitive, fast

Allow to export tree figures as images (.svg)

Quite limited

1’ demo @ https://www.youtube.com/watch?v=IOQK3CP8GlA 

https://www.youtube.com/watch?v=IOQK3CP8GlA


Phylo.IO demo



Phylo.IO demo
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Phylo.IO demo
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Phylo.IO demo



Phylo.IO demo
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Phylo.IO demo
6-month lasting  link



Web Portals

● Phylo.IO @ http://phylo.io
● Interactive Tree of Life viewer (iTOL) @ http://itol.embl.de
● EVOLVIEW @ http://www.evolgenius.info/evolview
● Others:

○ PHYLOViZ Online @ https://online.phyloviz.net/index, (10-min YouTube tutorial: 

https://www.youtube.com/watch?v=hmbmurFV6ik) 

○ Archaeopteryx-js @ http://www.phyloxml.org/archaeopteryx-js/bcl2_js.html 

○ TreeLink @ http://www.treelinkapp.com

○ T-REX @ http://www.trex.uqam.ca

○ AQUAPONY @ http://www.lirmm.fr/~cazaux/AQUAPONY/

○ etc.

http://phylo.io
http://itol.embl.de
http://www.evolgenius.info/evolview
https://online.phyloviz.net/index
https://www.youtube.com/watch?v=hmbmurFV6ik
http://www.phyloxml.org/archaeopteryx-js/bcl2_js.html
http://www.treelinkapp.com
http://www.trex.uqam.ca
http://www.lirmm.fr/~cazaux/AQUAPONY/


iTOL

● Web based
● Highly 

customizable/ 
programmable

● Interactive 
interface

● Able to export trees 
in several formats

● Tree storing 
allowed

● Able to load really 
large trees 



iTOL



iTOL demo – Uploading Data

1. Go to http://itol.embl.de/ 
2. If you wish to save your trees from session to session you may register
3. Go to Upload. There, you can copy our_tree.nw or save it locally and upload 

it as Newick, Nexus or PhyloXML format. Then click upload!

http://itol.embl.de/


our_tree.nw
(Centruroides:1.866817169516780e-01,Synsphyronus:3.982413562183681e-01,((Lip
histius:1.586096567169307e-01,(Mastigoproctus:1.453966099439421e-01,Damon:1.
332103864420345e-01)1.00:1.959232427470038e-02)1.00:2.980038140121848e-02,((
Limulus:1.976959421750321e-01,(Peripatopsis_long_iso:3.261872681877993e-01,S
cutigera:2.212767162268583e-01)1.00:1.057606285127356e-01)1.00:1.75486204668
1610e-02,((Eremobates:1.924502405585649e-01,(Ixodes:3.038900301437783e-01,Te
tranychus:7.026474543095570e-01)0.93:3.270977853676584e-02)0.93:2.1597666642
09322e-02,(Metasiro:2.402845336869420e-01,((Ricinoides:1.810767667451328e-02
,R_karschii:1.949305408859397e-02)1.00:2.919091302746515e-02,(Pseudocellus:4
.098385269473430e-02,(Cryptocellus_Bocas:2.548915750691317e-02,Cryptocellus_
becki:2.383929304335081e-02)1.00:2.194619857092223e-02)1.00:1.13747331795313
1e-02)1.00:1.342660962530040e-01)1.00:1.510542954930570e-02)0.93:1.019147450
482914e-02)0.93:1.829267541645866e-02)0.93:2.236446951190263e-02);



Paste your 
tree here

Upload 
your tree 

here

iTOL demo – Uploading Data



iTOL demo – Control Panel

Once in the graphical interface we can go to control panel were we can change 
different representation values:

● Normal, circular or unrooted trees
● Branch length
● Support
● Tree scale
● Export image
● Datasets (More about this later)
● Others (Try toying around!)



iTOL demo – Control Panel

Look how many 
options!



iTOL demo – Poking the Branches (& Nodes)

We can select any node or leaf by clicking on it. A new menu pops up that allows 
several functions. The menu is slightly different if the node is internal:

● Reroot the tree in that node
● Collapse or prune (remove) the node (only internal)
● Rotate node (only internal)
● Style:

○ Labels

○ Branch color, thickness, style…

○ Color ranges



After clicking in this node 
we get this menu

iTOL demo – Poking the Branches (& Nodes)



iTOL demo – Datasets

iTOL allows a huge range of plots to compliment a tree: 
http://itol.embl.de/help.cgi#annot

You can attach many types of data to your phylogenetic tree. 
Examples:

1. Histogram with the number of genes in a given family for each organism
2. Pie chart representing relative frequencies of transposon families
3. Horizontal connections between nodes to represent HGT
4. Phenotypic characters for each branch
5. Protein architecture for each branch

http://itol.embl.de/help.cgi#annot


iTOL demo – Datasets

1. Dataset type
2. Separator (Space, TAB or 

comma)
3. Name of the dataset
4. Other characteristics
5. Data (from now on we will indicate 

the node ID and plot values)



We drag the file in 
and...



iTOL demo – Datasets

You can add as many datasets as you want and visualize them

Once added, you can modify the global parameters through the interactive interface

A number of templates and examples are provided 



We can change color, 
width, etc. Now is 

thinner and red

Switch 
on-off 

datasets



iTOL – Dataset Templates

Letunic & Bork. 2011. Nucleics Acids 
Res. doi:10.1093/nar/gkr201



iTOL – Even More Templates

Letunic & Bork. 2016. Nucleics Acids Res. 44. doi:10.1093/nar/gkw290



Web Portals

● Phylo.IO @ http://phylo.io
● Interactive Tree of Life viewer (iTOL) @ http://itol.embl.de
● EVOLVIEW @ http://www.evolgenius.info/evolview
● Others:

○ PHYLOViZ Online @ https://online.phyloviz.net/index, (10-min YouTube tutorial: 

https://www.youtube.com/watch?v=hmbmurFV6ik) 

○ Archaeopteryx-js @ http://www.phyloxml.org/archaeopteryx-js/bcl2_js.html 

○ TreeLink @ http://www.treelinkapp.com

○ T-REX @ http://www.trex.uqam.ca

○ AQUAPONY @ http://www.lirmm.fr/~cazaux/AQUAPONY/

○ etc.

http://phylo.io
http://itol.embl.de
http://www.evolgenius.info/evolview
https://online.phyloviz.net/index
https://www.youtube.com/watch?v=hmbmurFV6ik
http://www.phyloxml.org/archaeopteryx-js/bcl2_js.html
http://www.treelinkapp.com
http://www.trex.uqam.ca
http://www.lirmm.fr/~cazaux/AQUAPONY/


EVOLVIEW

Web based

Interactive interface

Exporting tree images in several formats allowed

Highly customizable, programmable

Trees can be stored

Claims to be able to operate with thousands of leaves/tips



EVOLVIEW



EVOLVIEW



EVOLVIEW demo
A quick start

In this "quick start", we'll show you step-by-step how to use this tool to display and customise a tree:

● add a new tree (and a new project),
● change the branch and leaf colors of the tree by uploading some datasets,
● add two extra datasets to the tree,
● play around with the tree and its uploaded datasets, and
● export the customized tree as a pdf file as well as other formats

Add a new tree to a new project

● at the "login" page, click "Use without an account" 



EVOLVIEW demo
● at the "mytrees" page, click the folder icon on the "Basic" tab (the only icon that's clickable if no tree is active). in the popup window, enter 

the following contents and click the button "Submit" at the bottom:

Project: new project
Name: test tree
Data: (chicken,((mouse,rat),(chimp,human)));

1

2
3

4



EVOLVIEW demo
● at the "mytrees" page, click the folder icon on the "Basic" tab (the only icon that's clickable if no tree is active). in the popup window, enter 

the following contents and click the button "Submit" at the bottom:

Project: new project
Name: test tree
Data: (chicken,((mouse,rat),(chimp,human)));

● the tree will be shown as the following if there is no error in your input:



EVOLVIEW demo
Change the branch and leaf colors of the tree

in the following we'll add several datasets to change the appearances of the tree.
Let's use the same tree again:
(chicken,((mouse,rat),(chimp,human)));

● First of all add a dataset named "branch colors" to change the 
colors of the branches by clicking the "branch colors" icon on the 
"Annotation upload" tab:



EVOLVIEW demo
## lines start with # are annotations; you can put an annotation line anywhere in this dataset, provided that 
## the # is the first character of the line let the dataset begin: all fields of a line are separated by 'tab'
## first all, color all branches with 'grey'
human,chicken grey ad
## and then highlight the branches connecting human and chimp
human,chimp red ad

● After applying the dataset:



EVOLVIEW demo
● then add another dataset to change colors of the tree leaves to match the colors of their corresponding branches by clicking the "tree leaf 

colors" icon on the "Annotation upload" tab:

## Let the dataset begin
## Each line of the 'data part' consists three fields sparated by a 'tab' character:
## – The first field specifies the location on the tree; for example 'human' indicates the leaf node 
##   representing 'human' or the branch connecting to this leaf node, while 'human,mouse' indicates
##   the internal node representing the last common ancester (LCA) of human and mouse
## – The second field specifies the color to be applied to the corresponding nodes / branches
## – The third field is optional; it can be one the following 'key-words':
##   ad: the color will be applied to all decendents of the node specified by the first field
##     prefix: the color will be applied to all leaf nodes (or connecting branches) whose names
##       start with the string in the first field
##     suffix: the color will be applied to all leaf nodes (or connecting branches) whose names
##       end with the string in the first field
##     anywhere: the color will be applied to all leaf nodes (or connecting branches) whose names
##       contain the string in the first field
## first all, color all leaves to 'grey'
human,chicken grey ad
## then, highlight human and chimp with 'red'
human,chimp red ad



EVOLVIEW demo
● then add another dataset to change colors of the tree leaves to match the colors of their corresponding branches by clicking the "tree leaf 

colors" icon on the "Annotation upload" tab:



EVOLVIEW demo
Add pie charts to the tree

From this section we'll add some more complicated datasets to the tree.
First of all, some pie charts; the pies will be displayed on the tree branches.

● click the "piechart" icon on the "Annotation upload" tab:
● copy and paste the following to the text box of the popup dialog box:

## Created on May 25, 2011
## Before the 'data section', now we have a new section that contains lines starting with '!'; this section 
## is called the 'modifier section' because it's used to change / modify the default behaviors of the dataset
!Groups A,B,C,D
!colors #9F0251,#f88ef9,#effc00,#4D8963
!legendstyle rect
!title example pie chart
!maxradius 20
!minradius 8
!opacity 0.8
chicken,human 50,0,0,5
mouse,human 10,0,0,25
chimp,human 0,20,20,5



EVOLVIEW demo
Add pie charts to the tree

From this section we'll add some more complicated datasets to the tree.
First of all, some pie charts; the pies will be displayed on the tree branches.

● click the "piechart" icon on the "Annotation upload" tab:
● copy and paste the following to the text box of the popup dialog box:



EVOLVIEW demo
Add bar plots to the tree (next to the leaf labels)

Here we'll add some bar plots to the tree; the bars will be plotted next to the leaf labels.
● first of all, click the "bar plots" icon on the "Annotation upload" tab:
● choose a name for the dataset and copy and paste the following to the text area in the popup dialog box:

##barplots
!groups a,b,c
!colors darkblue,darkgreen,darkred
!showLegends 0
!plotwidth 100
!align
!grid
chicken 2,3,1
mouse 8,9,2
human 20,3,4
chimp 10,20,1
rat 4,6,5



EVOLVIEW demo
Add bar plots to the tree (next to the leaf labels)

Here we'll add some bar plots to the tree; the bars will be plotted next to the leaf labels.
● first of all, click the "bar plots" icon on the "Annotation upload" tab:
● choose a name for the dataset and copy and paste the following to the text area in the popup dialog box:



EVOLVIEW demo
Add colored objects/ shapes to the tree (next to the leaf labels)

Here we'll add a dataset called "color strips / colored shapes".
● click the "color strips" icon on the "Annotation upload" tab:
● copy and paste the following to the text area in the popup dialog box:

##color strips
!groups a,b,c,d
!colors blue,green,grey,red
!type rect,circle,star,strip
!showlegends 1
human red,green,blue,purple
chimp purple,darkred,lightgreen,lightblue
mouse lightblue,yellow
chicken darkgreen,grey,pink,grey
rat grey,orange,pink,orange



EVOLVIEW demo
Add colored objects/ shapes to the tree (next to the leaf labels)

Here we'll add a dataset called "color strips / colored shapes".
● click the "color strips" icon on the "Annotation upload" tab:
● copy and paste the following to the text area in the popup dialog box:



EVOLVIEW demo
Play around and then export the tree to pdf file

● Try different display mode:

● Then download the plot as a PDF file:



Phylogenetic Tree Visualization

● Web Portals:
○ Phylo.IO @ http://phylo.io

○ Interactive Tree of Life viewer (iTOL) @ http://itol.embl.de

○ EVOLVIEW @ http://www.evolgenius.info/evolview

● Software:
○ FigTree @ http://tree.bio.ed.ac.uk/software/figtree/

○ DensiTree @ https://www.cs.auckland.ac.nz/~remco/DensiTree/

○ TreeGraph2 @ http://treegraph.bioinfweb.info

● Toolkits:
○ PYTHON library: ETE toolkit @ http://etetoolkit.org

○ R repository: PhyTools @ https://cran.r-project.org/web/packages/phytools/index.html

○ JavaScript library: jsPhyloSVG @ http://www.jsphylosvg.com

● https://en.wikipedia.org/wiki/List_of_phylogenetic_tree_visualization_software

http://phylo.io
http://itol.embl.de
http://www.evolgenius.info/evolview
http://tree.bio.ed.ac.uk/software/figtree/
https://www.cs.auckland.ac.nz/~remco/DensiTree/
http://treegraph.bioinfweb.info
http://etetoolkit.org
https://cran.r-project.org/web/packages/phytools/index.html
http://www.jsphylosvg.com


Software

● FigTree @ http://tree.bio.ed.ac.uk/software/figtree/
● DensiTree @ https://www.cs.auckland.ac.nz/~remco/DensiTree/
● TreeGraph2 @ http://treegraph.bioinfweb.info
● Others:

○ TreeView @ http://taxonomy.zoology.gla.ac.uk/rod/treeview.html

○ NJplot @ http://doua.prabi.fr/software/njplot

○ Dendroscope @ http://ab.inf.uni-tuebingen.de/software/dendroscope/

○ SpreaD3 @ https://github.com/phylogeography/SpreaD3

○ SeaView @ http://doua.prabi.fr/software/seaview

○ etc.

http://tree.bio.ed.ac.uk/software/figtree/
https://www.cs.auckland.ac.nz/~remco/DensiTree/
http://treegraph.bioinfweb.info
http://taxonomy.zoology.gla.ac.uk/rod/treeview.html
http://doua.prabi.fr/software/njplot
http://ab.inf.uni-tuebingen.de/software/dendroscope/
https://github.com/phylogeography/SpreaD3


FigTree



FigTree

Features:
● Cross-platform graphical tree display
● Three different tree styles: rectangular, polar and radial
● Display of node heights, branch lengths, support values and other annotations
● Node height range bars if available
● Collapse of clades into triangles
● Colouring of branches and tip labels
● Colouring by annotation (for example, support values)
● Quick search for tip labels or partial tip labels
● Printing and export as PDF graphics



FigTree
Open files 

here

More 
options 

here

Options 
here



FigTree

Play!



Software

● FigTree @ http://tree.bio.ed.ac.uk/software/figtree/
● DensiTree @ https://www.cs.auckland.ac.nz/~remco/DensiTree/
● TreeGraph2 @ http://treegraph.bioinfweb.info
● Others:

○ TreeView @ http://taxonomy.zoology.gla.ac.uk/rod/treeview.html

○ NJplot @ http://doua.prabi.fr/software/njplot

○ Dendroscope @ http://ab.inf.uni-tuebingen.de/software/dendroscope/

○ SpreaD3 @ https://github.com/phylogeography/SpreaD3

○ SeaView @ http://doua.prabi.fr/software/seaview

○ etc.

http://tree.bio.ed.ac.uk/software/figtree/
https://www.cs.auckland.ac.nz/~remco/DensiTree/
http://treegraph.bioinfweb.info
http://taxonomy.zoology.gla.ac.uk/rod/treeview.html
http://doua.prabi.fr/software/njplot
http://ab.inf.uni-tuebingen.de/software/dendroscope/
https://github.com/phylogeography/SpreaD3




DensiTree
Open files 

here

More 
options 

here

Options 
here



DensiTree

Play!



Cloudogram… 

https://www.cs.auckland.ac.nz/~remco/DensiTree/geography.html



Cloudogram Fail

https://www.cs.auckland.ac.nz/~remco/DensiTree/geography.html



Cloudogram… 

Fig. 3. Giarla & Esselstyn. 2015. Syst. Biol. 64(5):727–740.



Cloudogram Success 

Fig. 3. Giarla & Esselstyn. 2015. Syst. Biol. 64(5):727–740.



Software

● FigTree @ http://tree.bio.ed.ac.uk/software/figtree/
● DensiTree @ https://www.cs.auckland.ac.nz/~remco/DensiTree/
● TreeGraph2 @ http://treegraph.bioinfweb.info
● Others:

○ TreeView @ http://taxonomy.zoology.gla.ac.uk/rod/treeview.html

○ NJplot @ http://doua.prabi.fr/software/njplot

○ Dendroscope @ http://ab.inf.uni-tuebingen.de/software/dendroscope/

○ SpreaD3 @ https://github.com/phylogeography/SpreaD3

○ SeaView @ http://doua.prabi.fr/software/seaview

○ etc.

http://tree.bio.ed.ac.uk/software/figtree/
https://www.cs.auckland.ac.nz/~remco/DensiTree/
http://treegraph.bioinfweb.info
http://taxonomy.zoology.gla.ac.uk/rod/treeview.html
http://doua.prabi.fr/software/njplot
http://ab.inf.uni-tuebingen.de/software/dendroscope/
https://github.com/phylogeography/SpreaD3




TreeGraph 2

Open 
files 
here

Options 
here



TreeGraph 2

Play!



TreeGraph 2 – Documentation



TreeGraph 2 – Video Tutorials



Phylogenetic Tree Visualization

● Web Portals:
○ Phylo.IO @ http://phylo.io

○ Interactive Tree of Life viewer (iTOL) @ http://itol.embl.de

○ EVOLVIEW @ http://www.evolgenius.info/evolview

● Software:
○ FigTree @ http://tree.bio.ed.ac.uk/software/figtree/

○ DensiTree @ https://www.cs.auckland.ac.nz/~remco/DensiTree/

○ TreeGraph2 @ http://treegraph.bioinfweb.info

● Toolkits:
○ PYTHON library: ETE toolkit @ http://etetoolkit.org

○ R repository: PhyTools @ https://cran.r-project.org/web/packages/phytools/index.html

○ JavaScript library: jsPhyloSVG @ http://www.jsphylosvg.com

● https://en.wikipedia.org/wiki/List_of_phylogenetic_tree_visualization_software

http://phylo.io
http://itol.embl.de
http://www.evolgenius.info/evolview
http://tree.bio.ed.ac.uk/software/figtree/
https://www.cs.auckland.ac.nz/~remco/DensiTree/
http://treegraph.bioinfweb.info
http://etetoolkit.org
https://cran.r-project.org/web/packages/phytools/index.html
http://www.jsphylosvg.com


Toolkits

● PYTHON library: ETE3 toolkit @ http://etetoolkit.org

● R repository: PhyTools @ https://cran.r-project.org/web/packages/phytools/index.html

● JavaScript library: jsPhyloSVG @ http://www.jsphylosvg.com

● Others:
○ Archaeopteryx @ https://sites.google.com/site/cmzmasek/home/software/archaeopteryx

○ PhyD3 @ https://phyd3.bits.vib.be/index.html

○  ggtree @ https://guangchuangyu.github.io/ggtree/ 

○ (More on phylogenetics in R here: https://cran.r-project.org/web/views/Phylogenetics.html)

○ etc.

http://etetoolkit.org
https://cran.r-project.org/web/packages/phytools/index.html
http://www.jsphylosvg.com
https://sites.google.com/site/cmzmasek/home/software/archaeopteryx
https://phyd3.bits.vib.be/index.html
https://guangchuangyu.github.io/ggtree/
https://cran.r-project.org/web/views/Phylogenetics.html


● ETE is a python library to manipulate trees. It is used often with large sets of trees because of its ability 

to perform analyses on many trees automatically.

○ Things within the scope of ETE:

■ Search for orthology / paralogy relationships

■ Search for a given tree topology

■ Identify whether a set of sequences is monophyletic

■ Compare trees

■ Visualize trees

○ Newick tree example:

(((A:0.1,B:0.2)90:0.2,(C:0.1,D:0.2)80:0.15)70:0.1,E:0.2);

ETE3



While nice, the default visualization tool is limited

ETE3
Default visualization tool:

ete3 view -t INPUT

Where the INPUT can be a text string of a 

newick or a file containing a newick



ETE3



ETE3



ETE3 TreeStyle

● ETE3 can change the visualization of the trees through four parameters: TreeStyle, nodeStyle, faces 

and layouts.

○ The tree style affects general tree parameters, for instance whether the tree is shown as circular 

or not:

It can also change 

whether it shows things 

such as branch lengths, 

support, leaf names.

Most importantly it can 

assign a given layout to a 

tree (see later).



● For instance, the default 

style for nodes in ETE3 is 

that they are represented 

with a blue dot

● This can be modified by 

calling the node instance 

and changing some of the 

characteristics in the node 

style such as colour or size

● Useful tip: if you don’t want 

them, change the size ot 0

○ NodeStyle like treeStyle affects the visualization of individual nodes:

ETE3 NodeStyles



ETE3 Faces

○ Faces are responsible for adding new elements to the tree. A face can be something as simple as 

the leaf name, which you can assign a different colour, font or size, or something more 

complicated as images, plots or geometric elements. Once they have been defined, they need to 

be associated to a node.

Taken from the ETE3 tutorial



ETE3

This layout detected the support of each node. If 

it was below 50 it deleted the node, then it 

assigned different branch thickness depending 

on the support. It also coloured the branches 

according to evolutionary relationships.

It deleted the internal node figure and added 

node support to the image.

Once a tree has been drawn to what you want it, 

you can render it in pdf or svg format.

ETE3 Layouts

○ Layouts are what puts everything together. It’s a python function that receives a tree node and 

receives instructions on how to modify it.



ETE3

● Why should I bother with ETE visualization when there are so many other tools?



Toolkits

● PYTHON library: ETE3 toolkit @ http://etetoolkit.org

● R repository: PhyTools @ https://cran.r-project.org/web/packages/phytools/index.html

● JavaScript library: jsPhyloSVG @ http://www.jsphylosvg.com

● Others:
○ Archaeopteryx @ https://sites.google.com/site/cmzmasek/home/software/archaeopteryx

○ PhyD3 @ https://phyd3.bits.vib.be/index.html

○  ggtree @ https://guangchuangyu.github.io/ggtree/ 

○ (More on phylogenetics in R here: https://cran.r-project.org/web/views/Phylogenetics.html)

○ etc.

http://etetoolkit.org
https://cran.r-project.org/web/packages/phytools/index.html
http://www.jsphylosvg.com
https://sites.google.com/site/cmzmasek/home/software/archaeopteryx
https://phyd3.bits.vib.be/index.html
https://guangchuangyu.github.io/ggtree/
https://cran.r-project.org/web/views/Phylogenetics.html


Phytools

R based

This gives you nearly infinite “mathemagical” 
power, use it wisely

Absurdly powerful drawing tools

Just like ETE, it has many functions beyond tree 
representation

R is much more specialized than Python 



Phytools demo

First we have to download Phytools. For this, go to R. You can do this by typing ‘R’ on 
the terminal or through any R graphic user interface (RStudio, R GUI, QuickR…).

Then we install the package. For this, type:

install.packages("phytools",repos="https://cloud.r-project.o
rg")

Once finished, check the installation with:

packageVersion("phytools")

https://cloud.r-project.org
https://cloud.r-project.org


Phytools demo

Now we load the package with:

require(phytools)

Don’t you feel all this power already? Let’s start 
simulating a tree and plotting it:

tree<-pbtree(n=26,tip.label=LETTERS)

plotTree(tree)

Our tree looks 

awesome!



Phytools demo

Remember: You can 
look at the content 

of a variable just by typing its name

Now we simulate some random data for our 
amazing tree. We use a Brownian motion 
function:

x<-fastBM(tree)

Now we plot a simple traitgram:

phenogram(tree,x,spread.labels=TRUE)

This variable stores 
our tree This one, our data Spread visualization 

style, show leaf names



Phytools demo

Let’s try now to represent the values in x as dots in the tree. The size indicates the 
value:

dotTree(tree,x,standardize=TRUE)

We are going to repeat it now with more data. First we create the data:

X<-fastBM(tree,nsim=10)

And now we plot again

dotTree(tree,X,standardize=TRUE)



Phytools demo

Let’s try a heat map with our data:

phylo.heatmap(tree,X,standardize=T
RUE)

Now some hardcore stuff: Traitgram with the 
uncertainty of ancestral traits visualized using 
transparent probability density:

fancyTree(tree,type="phenogram95",x=x,s
pread.cost=c(1,0))

Much more here → http://www.phytools.org/Cordoba2017/ex/15/Plotting-methods.html



Phytools Examples

http://blog.phytools.org/



Phytools Examples

http://blog.phytools.org/



Toolkits

● PYTHON library: ETE3 toolkit @ http://etetoolkit.org

● R repository: PhyTools @ https://cran.r-project.org/web/packages/phytools/index.html

● JavaScript library: jsPhyloSVG @ http://www.jsphylosvg.com

● Others:
○ Archaeopteryx @ https://sites.google.com/site/cmzmasek/home/software/archaeopteryx

○ PhyD3 @ https://phyd3.bits.vib.be/index.html

○  ggtree @ https://guangchuangyu.github.io/ggtree/ 

○ (More on phylogenetics in R here: https://cran.r-project.org/web/views/Phylogenetics.html)

○ etc.

http://etetoolkit.org
https://cran.r-project.org/web/packages/phytools/index.html
http://www.jsphylosvg.com
https://sites.google.com/site/cmzmasek/home/software/archaeopteryx
https://phyd3.bits.vib.be/index.html
https://guangchuangyu.github.io/ggtree/
https://cran.r-project.org/web/views/Phylogenetics.html


jsPhyloSVG

JavaScript based

Much more focused on user 
side web visualization

Very simple syntax

A bit limited compared to other 
options







http://www.jsphylosvg.com/documentation.php



Phylogenetic Tree Visualization Software

● Web Portals:
○ Phylo.IO @ http://phylo.io

○ Interactive Tree of Life viewer (iTOL) @ http://itol.embl.de

○ EVOLVIEW @ http://www.evolgenius.info/evolview

● Software:
○ FigTree @ http://tree.bio.ed.ac.uk/software/figtree/

○ DensiTree @ https://www.cs.auckland.ac.nz/~remco/DensiTree/

○ TreeGraph2 @ http://treegraph.bioinfweb.info

● Toolkits:
○ PYTHON library: ETE toolkit @ http://etetoolkit.org

○ R repository: PhyTools @ https://cran.r-project.org/web/packages/phytools/index.html

○ JavaScript library: jsPhyloSVG @ http://www.jsphylosvg.com

● https://en.wikipedia.org/wiki/List_of_phylogenetic_tree_visualization_software

http://phylo.io
http://itol.embl.de
http://www.evolgenius.info/evolview
http://tree.bio.ed.ac.uk/software/figtree/
https://www.cs.auckland.ac.nz/~remco/DensiTree/
http://treegraph.bioinfweb.info
http://etetoolkit.org
https://cran.r-project.org/web/packages/phytools/index.html
http://www.jsphylosvg.com




Phylogenetic Tree Visualization

● Web Portals:
○ Phylo.IO @ http://phylo.io

○ Interactive Tree of Life viewer (iTOL) @ http://itol.embl.de

○ EVOLVIEW @ http://www.evolgenius.info/evolview

● Software:
○ FigTree @ http://tree.bio.ed.ac.uk/software/figtree/

○ DensiTree @ https://www.cs.auckland.ac.nz/~remco/DensiTree/

○ TreeGraph2 @ http://treegraph.bioinfweb.info

● Toolkits:
○ PYTHON library: ETE toolkit @ http://etetoolkit.org

○ R repository: PhyTools @ https://cran.r-project.org/web/packages/phytools/index.html

○ JavaScript library: jsPhyloSVG @ http://www.jsphylosvg.com

● https://en.wikipedia.org/wiki/List_of_phylogenetic_tree_visualization_software

http://phylo.io
http://itol.embl.de
http://www.evolgenius.info/evolview
http://tree.bio.ed.ac.uk/software/figtree/
https://www.cs.auckland.ac.nz/~remco/DensiTree/
http://treegraph.bioinfweb.info
http://etetoolkit.org
https://cran.r-project.org/web/packages/phytools/index.html
http://www.jsphylosvg.com


Phylogenetic Conflict Visualization

● DiscoVista: https://github.com/esayyari/DiscoVista

● PhyParts + PieCharts: https://bitbucket.org/blackrim/phyparts & 
https://github.com/mossmatters/phyloscripts/tree/master/phypartspiecharts 

https://github.com/esayyari/DiscoVista
https://bitbucket.org/blackrim/phyparts
https://github.com/mossmatters/phyloscripts/tree/master/phypartspiecharts


Phylogenetic Conflict Visualization

● DiscoVista: https://github.com/esayyari/DiscoVista

● PhyParts + PieCharts: https://bitbucket.org/blackrim/phyparts & 
https://github.com/mossmatters/phyloscripts/tree/master/phypartspiecharts 

https://github.com/esayyari/DiscoVista
https://bitbucket.org/blackrim/phyparts
https://github.com/mossmatters/phyloscripts/tree/master/phypartspiecharts


Phylogenetic Tree Visualization

● Web Portals:
○ Phylo.IO @ http://phylo.io

○ Interactive Tree of Life viewer (iTOL) @ http://itol.embl.de

○ EVOLVIEW @ http://www.evolgenius.info/evolview

● Software:
○ FigTree @ http://tree.bio.ed.ac.uk/software/figtree/

○ DensiTree @ https://www.cs.auckland.ac.nz/~remco/DensiTree/

○ TreeGraph2 @ http://treegraph.bioinfweb.info

● Toolkits:
○ PYTHON library: ETE toolkit @ http://etetoolkit.org

○ R repository: PhyTools @ https://cran.r-project.org/web/packages/phytools/index.html

○ JavaScript library: jsPhyloSVG @ http://www.jsphylosvg.com

● https://en.wikipedia.org/wiki/List_of_phylogenetic_tree_visualization_software

http://phylo.io
http://itol.embl.de
http://www.evolgenius.info/evolview
http://tree.bio.ed.ac.uk/software/figtree/
https://www.cs.auckland.ac.nz/~remco/DensiTree/
http://treegraph.bioinfweb.info
http://etetoolkit.org
https://cran.r-project.org/web/packages/phytools/index.html
http://www.jsphylosvg.com


Phylogenetic Network Visualization

http://phylnet.univ-mlv.fr/show.php?keyword=programs#programlist



Phylogenetic Network Visualization

http://dendroscope.org/



Phylogenetic Network Visualization

http://www.splitstree.org/



Visualization 
Challenge
ポケモン Phylogeny


