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VISUALIZATION SWEET SPOT

Data Visua I ization INFORMATION-RICH INFORMATIVE

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

CLEAR MESSAGE
HIGH DATA-TO-INK RATIO

ACCESSIBLE COMPLEXITY




Data Visualization

e Satisfy your audience, not yourself
e Don’t merely display data, explain it
e Beaware of bias in evaluating effectiveness of visual forms
e Patterns are hard to see when variation is due to both data and formatting
perceptually challenging helpful, but not explicit helpful and explicit
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Data Visualization

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

How do we get from data to visualization?

TOP-DOWN

redundancy
consistency
conciseness

clarity

focus & emphasis
salience & relevance
truth, accuracy & detail

INFORMS
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SATISFIES

BOTTOM-UP

data encoding
symbols

color
typeface
arrows

line weight
alignment



Data Visualization

Best to

How do we get from data to visualization? Points Lines Areas Show
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Principles of Grouping
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Café Wall

Hermann Grid

Optical lllusions




Color




Color Context

Context affects your color perception




Color Context

Context affects your color perception
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Context affects your color perception




Color Blindness

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




eye response to color in color blindness

[ J
RELATIVE ABSORPTION OF COLOR PHOTORECEPTORS
AND APPEARANCE OF SPECTRUM AND OBJECTS

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/

Color Blindness

indistinguishable colors in color blindness
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http://mkweb.bcgsc.ca/colorblind

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




Color Blindness - Palettes

e General advice: http://ifly.iam.u-tokyo.ac.jp/color/
e Cartography: http://colorbrewer2.org/
e R plotting system (ggplot2):
http://www.cookbook-r.com/Graphs/Colors (ggplot2)/#a-colorblind-friendly-p

a |ette for Photoshop, lllustrator, for Word, Power
Original Simulation Freehand, etc. Point, Canvas, etc.

Protan Deutan Tritan Hue CM,YK(%) R,G,B (0-255) R,G,B (%)

1 - - - - HH Black -°  (0,0,0,100) (0,0,0) (0,0,0)

2- - - - EH Orange 41° (0,50,100,0) (230,159,0) (90,60,0)

3 - - - - MW Sky Blue 202° (80,00,0) (86,180,233)  (35,70,90)

4 - - - MM bluish Green  164° (97,0,75,0)  (0,158,115) (0,60,50)

5 Yellow 56° (10,590,0) (240,228,66)  (95,90,25)

6 - - - HH Blue 202° (100,50,0,0) (0,114,178) (0,45,70)

7 - - - EE Vermilion 27° (0,80,100,0) (213,94,0) (80.40,0)

e- - - MM reddish Purple 326° (10,70,0,0) (204,121,167)  (80,60,70)

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.
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Font Types

Serifs are the small lines tailing from
the edges of letters and symbols,
separated into distinct units for a

typewriter or typsetter

Serif fonts are easier to
read in printed works

This is because the serif make the
individual letters more distinctive and
easier for our brains to recognise
quickly. Without the serif, the brain has
to spend longer identifying the letter

because the shape is less distinctive

IN TYPOGRAPHY

Sans-serif is a typeface that
does not have the small
projecting features called
"serifs” at the end of strokes.

Aodern, Minimal, Magnificent, | am Sans

Sans serif fonts are
better on the web

An important exception must be
made for the web. Printed works
generally have a resolution of at
least 1,000 dots per inch; whereas,
computer monitors are typically
around 100 dots per inch.

However...




Dyslexia

Dmvetlaeneopl rdnaieg drsodier (DRD) is the most crmmoon lernnaig dtliasiiby. Diyesxla
is the msot rcizengoed of readnig drrdiseos, heweovr not all reaidng doirrdess are
Inekid to deliyxsa.

Some see dsyelixa as disticnt form rinadeg dfcitfiliues rusinletg from ohetr casues, such
as a non-nolceiraugol dcicfieney with viosin or hnrieag, or poor or igdutaaene rieandg
itrocusntin. Tehre are terhe prseopod ciinvtgoe stbueyps of dyislexa (auridtoy, vausil
and anntiaettol), ahlgtuoh idnaiviudl cesas of dxisylea are bteter enxpleaid by siiepfcc
unylendirg neoropsyocchligiual dtifceis and co-ourrcincg Inanerig diieitbalsis (e.g.
aitntteon-defciit/hatvceripyity diodresr, math dsbtailiiy, etc.). Algtohuh it is crnsiedeod to
be a rvpetiece Igguaane-bsead linnearg datbsiiily in the rrcesaeh lietrtarue, dxislyea aslo
actfefs one’s eiprvxssee laggnuae skills. Rhacrereses at MIT fnoud taht peolpe with
deliysxa ehitiexbd iraeimpd vcoie-rioieotngen aibieltis.



Dyslexia Friendly Text

e Use aplain, evenly spaced sans serif font, e.g., Arial, Verdana, Trebuchet,
Calibri, ComicSans, Century Gothic...

e Fontsizeshould be 12-14 point or larger

e Usedark coloured text on a light (not white) background

e Avoid underlining and italics: these tend to make the text appear to run
together; use bold instead

e AVOID TEXT IN BLOCK CAPITALS!

e Use left-justified with ragged right edge

e Avoid narrow columns

e Linespacingof 1.5is preferable

e Use bullet points and numbering rather than continuous prose



Dyslexia Friendly Font Types - OpenDyslexic

OpenDYSleXIC search here ... ‘ Go
Free, OpenSource Dyslexia Typeface
Get it Free  Browse Products Get it Free License News About Tryit! FAQ
OpenDyslexic
p y A B C
h-—-—K —_—D_i.F__G_ H |
OpenDyslexic is a new open source font . J L M N O =T
ted to i dability f S _"P—QR
created to increase readability for T =z —
readers with dyslexia. The typeface Uu.yv ﬂ_)(_ii_a_
includes regular, bold, italic, and bold- o) | c e e ey
italic styles. It is being updated _Iz— [l m n OFP Al i il
continually and improved based on X Yy Z
input from dyslexic users. OpenDyslexic t V] v W -
is free for Commercial and Personal —c

Use.

Download Now!




Dyslexia Friendly Font Types - Lexie Readable

(dK-TYPE

LEX
| EXIE

READABLE

Home Fonts Free Fonts Kernel @ My Account @

Lexie Readable

Lexie Readable (formerly Lexia Readable) was designed with
accessibility and legibility in mind, an attempt to capture the
strength and clarity of Comic Sans without the comic book asso-
ciations. Features like the non-symmetrical b and d, and the
handwritten forms of a and g may help dyslexic readers. You
can read more about the story behind Lexie Readable in the Ker-
nel.

Lexie Readable now includes a full complement of Latin Extend-
ed-A characters and numerous subtle outline improvements.

The Regular and Bold weights can be downloaded and used
freely without a licence by educational and charitable institu-
tions as well as by individuals.

The Basic Family includes Regular. Italic, Bold and Bold Italic.
The Heavy package includes a Heavy Outline version.

Download the Regular & Bold Free for Personal, Educational or
Charity Use:




Dyslexia Friendly Font Types - Dyslexie

Dyslexie font is patented W@ Size Background Language
{ient:com) AA _—
A d a» oy N &
Home Dyslexie font Order Support Books/Apps Contact

How the Dyslexie font works

To show you what makes the Dyslexie font
different from other fonts, we will show
you the 9 main features below.

02 Slanted parts

Characters which look auite similar have
been adapted by changing the tails, to
reduce the similarity and avoid the problem
of mirror letters.

CRONONOEOENONONONE
< 1234567809 >

see all slides
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ESSENTIALS OF DATA VISUALIZATION

THINKING ABOUT DRAWING DATA + COMMUNICATING SCIENCE
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DATA VIS ESSENTIALS

VIDEO SERiIES
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RESOURCES + TOOLS
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VISUALIZATION
PRINCIPLES

ADOBE SWATCHES

BREWER PALETTES

Insights into Data Visualization: 8-part mini-series

This video series focuses on relevant and practical concepts in scientific data visualization. Our aim is to make you think more clearly about visual presentation
and to make you a better communicator.

Each video in the series presents fundamental ideas and is designed to provide constraints and guidance to your thoughts about communicating your data. The
purpose of scientific data visualization is not merely to inform but also to answer and generate hypotheses.

Though few firm rules exist when it comes to how to achieve clarity—whatever the communication medium—we must meet core requirements such as consistency,
redundancy and appropriate mapping between relevant and salience. We present these essential topics using biological data as examples. But if you're not a
biologist, don't worry. Instead, think about the data structure rather than meaning and you'll be fine.

Resources

Each video is about 15 minutes long and comes with a slide deck of the images used in the video, exercise and suggested solutions.

Download all course materials.

Episodes

1 DATA ENCODING

MAKE IT EASY TO ANSWER RELEVANT QUESTIONS.

watch | PDF | When you think of data visualization, the first ideas that come to mind are a scatter plot, or a bar char, a box plot or a network diagram. These are all
data encodings—methods that relate data values to the positions, sizes and shapes of the lines or symbols that appear on the screen or in a figure. There are many
data encodings—which do you choose?

2 SHAPES AND SYMBOLS

INTUITIVELY ENCODE ROLE AND RELEVANCE.

watch | PDF | Shapes and glyphs are really important. They make up the heart of a lot of data plots. Your default should be the circle. If you need different shapes,
try to map the classes as intuitively as possible onto the shapes. Use less prominent symbols for data that are less relevant (such as reference data included for
context).

3 COLOR
USE IT FOR EMPHASIS AND VISUAL SEPARATION.
watch | PDF | Color is one of the most exciting ways in which you can completely screw over your visualization. What can start off as a great diagram can be

absolutely ruined by a lack of color judgment. When using color, ask yourself—do I need it? Try to work around it using grey tones from Brewer palettes. If you
succeed, you’re in a perfect place to use spot color, sparingly, for emphasis.
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4 UNCERTAINTY
DON'T MAKE ERRORS IN ERROR BARS.

watch | PDF | Knowing the limits of your knowledge is very important. In biology, it’s important to be able to sample the extent of biological variation. And so
being able to show this and other forms of variation in measurements or any computed values in visualizations is very important—it addresses reproducibility and
your capacity to make statistical inference. Often this is done with error bars. Ironically, there’s a lot of error associated with the use of and interpretation of error
bars.

5 DESIGN

ORGANIZE AND CLARIFY.

watch | PDF | Design plays a large role in data visualization. Think of design as choreography for the page. In our context it’s not merely driven by aesthetic, but
function. Although there’s always room for aesthetic—gently applied—and I really encourage you to find your own and continue to refine it. But always remember,
be understood before being articulate. Be legible before being attractive! Your goal here isn’t to make inroads on the global stage of aesthetic studies. Become a
good visual explainer. It’s harder ... and more worth doing.

6 NOTHING
NO DATA, NO INK.

watch | PDF | Data-to-ink ratio, taken to the extreme: if there is no data to show, no ink should be used. The idea of “no data to show” may correspond to a variety
of scenarios. There may be sincerely no data to show—no values were collected. Or, there are no significant changes to see. Where possible, you should use empty
space to indicate lack of data or lack of change in data. You should never be distracted by something that isn’t relevant and empty space is not distracting—it really
just provides contrast to adjacent elements, which presumably correspond to actual data or actionable data.

7 LABELS
RESPECT TYPE AND USE IT TO ESTABLISH HIERARCHY.

watch | PDF | Open up a journal or your favourite text book. Find a figure. There’s probably some labels in there. Maybe it’s a multi-panel figure and the labels are
the titles. Maybe there are some callouts that tell you what the parts are. If it’s a plot there are probably axis labels and tick labels and maybe a legend with some
labels. There’s usually several informational layers in the image, each with their own labels. These labels should reflect that these layers are different. They should
also reflect the relative importance of these layers.

8 PROCESS
CREATING A VISUALIZATION FOR SCIENTIFIC AMERICAN GRAPHIC SCIENCE: FROM START TO FINISH.

watch | PDF | Let’s now look at the process of designing a visualization from scratch—from the encoding all the way to design. This was a graphic I did for the June
2015 issue of Scientific American. It appeared on the Graphic Science page.

© 1999-2019 Martin Krzywinski | contact | Genome Sciences Centre = BC Cancer Research Center = BC Cancer




Phylogenetic Tree Visualization

e Web Portals
e Software

e Toolkits

e 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

e Web Portals:
o  Phylo.lIO @ http://phylo.io
o Interactive Tree of Life viewer (iTOL) @ http://itol.embl.de
o EVOLVIEW @ http://www.evolgenius.info/evolview
e Software:
o FigTree @ http://tree.bio.ed.ac.uk/software/figtree/
o DensiTree @ https://www.cs.auckland.ac.nz/~remco/DensiTree/
o TreeGraph2 @ http://treegraph.bioinfweb.info
e Toolkits:
o  PYTHON library: ETE toolkit @ http://etetoolkit.org
o Rrepository: PhyTools @ https://cran.r-project.org/web/packages/phytools/index.html
o JavaScript library: jsPhyloSVG @ http://www.jsphylosvg.com

e 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

e Web Portals:
o  Phylo.l1O @ http://phylo.io
o Interactive Tree of Life viewer (iTOL) @ http://itol.embl.de
o EVOLVIEW @ http://www.evolgenius.info/evolview

e Software:

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

e Toolkits:

o PYTHON library: ETE toolkit @ http://etetoolkit.org
o Rrepository: PhyTools @ https://cran.r-project.org/web/packages/phytools/index.html
o JavaScript library: jsPhyloSVG @ http://www.jsphylosvg.com

e 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

Web Portals

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

Others:
o PHYLOViZ Online @ https://online.phyloviz.net/index, (10-min YouTube tutorial:
https://www.youtube.com/watch?v=hmbmurFVéik)
Archaeopteryx-js @ http://www.phyloxml.org/archaeopteryx-is/bcl2 js.html
TreeLink @ http://www.treelinkapp.com
T-REX @ http://www.trex.ugam.ca
AQUAPONY @ http://www.lirmm.fr/~cazaux/AQUAPONY/
etc.

o O O O O


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.I1O

Very simple and intuitive, fast
Allow to export tree figures as images (.svg)
Quite limited

1’ demo @ https://www.youtube.com/watch?v=10QK3CP8GIA



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

Phylo.1O demo

Phylo.io

Version: 1.0.0 (04/28/201 06:36)

1. Choose view for a single
tree, Compare for two trees

2. Add your trees into the text

u 3. Click "Render"

Tree: Untitled

| Paste your tree or drag and
|drop your tree file here

Small Example Tree

Large Example Tree

Render »  Clear

£ Settings

 Share

@ Help

© Dessimoz Lab



Phylo.lO demo
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Phylo.lO demo

Zoom:

Compare [ sba
pr—2 SCE

B cgl

((sba:0.0398495207632660886
1,
(sca:0.2421230719967884248 skl

p 2

(cgl:0.29957965624763355228

(((k1a:0.3282900962783522613 lel

7,ag0:0.352170853400062044
97):0.05741546733669361524 i

cal

pgu
dha

Render »  Clear sce 1

smi

‘e sku

&SVG

2.53
© Dessimoz Lab




Phylo.lO demo
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Phylo.1O demo
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Phylo.1O demo

Phylo.io

Version: 1 1. Choose view for a single

tree, Compare for two trees

2. Add your trees into the text

boxes in newick format
presils (& | 3. Click "Render”

Paste your tree or drag and
drop your tree file here

| Paste your tree or drag and
drop your tree file here

Small Example
ple Trees

3 Render »  Clear

© Dessimoz Lab



Phylo.lO demo
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Phylo.lIO demo
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Phylo.lIO demo
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Phylo.lIO demo

Link to share tree visualisation 6- month Iasti ng I i n k

http://phylo.io/#299d9e055e852c5eda49ebad3097ef72#d73a7bda61923e42bacaf89979306d|




Web Portals

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

Others:
o  PHYLOViZ Online @ https://online.phyloviz.net/index, (10-min YouTube tutorial:
https://www.youtube.com/watch?v=hmbmurFVéik)
Archaeopteryx-js @ http://www.phyloxml.org/archaeopteryx-is/bcl2 js.html
TreelLink @ http://www.treelinkapp.com
T-REX @ http://www.trex.ugam.ca
AQUAPONY @ http://www.lirmm.fr/~cazaux/AQUAPONY/
etc.

o O O O O


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/
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ITOL demo - Uploading Data

1. Goto http://itol.embl.de/

If you wish to save your trees from session to session you may register
3. Goto Upload. There, you can copy our_tree.nw or save it locally and upload
it as Newick, Nexus or PhyloXML format. Then click upload!

N


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 1s0:3.261872681877993e-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
yR karschi11:1.949305408859397e-02)1.00:2.919091302746515e-02, (Pseudocellus:4
.098385269473430e-02, (Cryptocellus Bocas:2.548915750691317e-02,Cryptocellus
becki1:2.383929304335081e-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) ;



ITOL demo - Uploading Data

Use this page to upload and visualize a new phylogenetic tree. It should be in a plain text file and in a supported format (Newick, Nexus or
PhyloXML). You can also use .jplace files generated by RaxML or pplacer. Please check the help pages for detailed instructions.

Trees uploaded anonymously will be stored for 30 days. and are not protected from modifications by other users. If you want to keep them private
and protected, or have multiple trees to visualize, we recommend creating an iTOL personal account. If you already have an account, please login
first.

Datasets and other annotation should be dragged and dropped directly onto the interactive tree. Please check the help pages for detailed
instructions and dataset template files.

Upload Upload a new tree Paste your

Tree name:

your tree.- tree here

Paste your tree into the box below, or select a file using the Tree file selector. You can also simply drag and drop the tree file onto the page.

here y....

Tree.

Seleccionar archivo | Ningtin archivo seleccionado

Upload

If you have trouble uploading your tree or datasets, please contact us.




iIiTOL 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

qusm;_o_:l-:* Centruroides [Coutwls " J

R karschii Fontstyle(20 :/ex[HMlY] B I

Pseudocellus R )
Branch lines | 1 ex Il
Cryptocellus Bocas |—|

Cryptocellus becki Save/restore view Reset all

Synsphyronus -
Q Liphistius Basic Advanced . Datasets = Export ]
@ Mastigoproctus Display mode  Circular Unrooted
Damon Parameters | 0 2 |° rotation
o Limulus —
Peripatopsis long iso Invert i |:N°
& Scutigera franch tengths [T
Eremobates
Ixodes Labels L e
Tetranychus Label shift|0 :|Dashes Off
Metasiro 5
o Label font Arial :
E Ricinoides

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:

o Labels
o Branch color, thickness, style...
o Colorranges



iTOL demo - Poking the Branches (& Nodes)

— er clicking in this node e

Peripatopsis long iso

Q Tree scale; 0,1 4 Centruroides
Synsphyronus

Q Liphistius

@ _{ Mastigoproctus
Damon

O

&

e n u Scutigera

L] Eremobates
I Ixodes
Node functions Tetranychus
Collapse node = Metasiro
Rotate node Ricinoides
Add node to pruned tree R karschii
Copy leaf labels to clipboard Pseudocellus
Editing Cryptocellus Bocas
Color > Cryptocellus becki
Style >
Leaf labels >
Tree structure >




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
Pie chart representing relative frequencies of transposon families
Horizontal connections between nodes to represent HGT
Phenotypic characters for each branch
Protein architecture for each branch

ok Wb


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

iTOL demo - Datasets

1. Dataset type . ———DATASET SIMPLEBAR
. SEPARATOR TAB
2. Separator (Space, TABor——— DATASET LABEL

comma) / COLOR #0000ff
3. Name of the dataset % WIDTH 1000

simple bar testing

4. Other characteristics RCTA
5. Data (from now on we will indicate e
Scutigera 78
the node ID and plot values) o P 59

Liphistius 321
Damon 104
Eremobates 12
Mastigoproctus QQ



Tree scale: 0.1 ¢
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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
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@
o
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Tree scale: 1 ¢

Parkaasaces borg a0

e
vl"‘l“a

We can change color,
width, etc. Now is
thinner and red

- Advanced | Datasets | Export J

=

Legend color || |v

Type Simple bar chart
Left margin | 150 7 |px

Maximum width | 1400  J|px

< ox Il v/
Bar shift | 0 2

Bar height factor | 0.5 2|

Show internal values Yes

Border style | 3

Display value Yes

Bar zero at | 0 2| dataset value

. Datasets. ~ | Switch
simple_bar_testing @ on- off
. simple_piechart_testing ¢ |

datasets




ITOL - Dataset Templates

a b
( ) Gallus gallus — @ ( ) Gallus gallus [ |
Homo sapiens — @ Homo sapiens
Pan troglodytes -O Pan troglodytes
Rattus norvegicus @ Rattus norvegicus
Mus musculus — O Mus musculus i
(c) (d)
Gallus gallus — - 0 Gallus gallus — — — m —
Homo sapiens — 100 Homo sapiens —  m————————— =
Pan troglodytes — % Pan troglodytes — s ——
Rattus norvegicus =« Rattus norvegicus mee———  ———
Mus lus — 13 Mus musculus — =
(e) (f)
Gallus gallus — — — Gallus gallus — -+ « +—C—T—3— .
Homo sapiens —  E————— = Homo sapiens — —_—
Pan troglodytes — mm — Pan troglodytes — B S—— — .
Rattus norvegicus m— N Rattus norvegicus _—
Mus lus — — Mus musculus — T EE— — . .

Gallusgallus — - -am®» Gallus gallus —
Homo sapiens — Homo sapiens

Pantroglodytes —  e— Pan troglodytes fo—
Rattus norvegicus e | Rattus norvegicus

Mus lus — - Mus musculus | ]

Pan troglodytes
Rattus norvegicus
Mus musculus




iITOL - Even More Templates
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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:
o  PHYLOViZ Online @ https://online.phyloviz.net/index, (10-min YouTube tutorial:
https://www.youtube.com/watch?v=hmbmurFVéik)
Archaeopteryx-js @ http://www.phyloxml.org/archaeopteryx-is/bcl2 js.html
TreelLink @ http://www.treelinkapp.com
T-REX @ http://www.trex.ugam.ca
AQUAPONY @ http://www.lirmm.fr/~cazaux/AQUAPONY/
etc.

o O O O O


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
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EVOLVIEW
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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 \

Sign in with EvolGenius Account
Add a new tree to a new project

Email:
Password:

m Stay signed in

Forgot your password?

e atthe "login" page, click "Use without an account’ EE T ————————)

(beta) Sign in with

= & &




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 1 —
Data: (chicken, ((mouse,rat), (chimp, human))); Upload a new tree

Name: ‘ test tree a 3

Format: newick (also phylip)

Data: 1 (chicken, ((mouse,rat), (chimp,human))) ;| _ 4

Or upload: = Seleccionar archivos | ningin archivo seleccionado




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:

L‘E"E"EEé%%'GQ' mis I 10 = (?f I 10 'Tﬁglé-{___ﬁ;

chicken
mouse
rat
chimp
human




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:

Annotation upload

i:’

@ E &g

!

e e, R AR

upload data for coloring branches

= nannan

chicken
mouse
rat
chimp
human

~




EVOLVIEW demo

you can put an annotation line anywhere in this dataset, provided that

## lines start with # are annotations;
all fields of a line are separated by 'tab'

## the # is the first character of the line let the dataset begin:
## 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: dvanced nnotation upload Xpo

"

@ E el iiGich« &iid o H. % G T
chicken
mouse
rat
chimp

human




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
#4# representing 'human' or the branch connecting to this leaf node, while 'human,mouse' indicates
#4# 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
#H prefix: the color will be applied to all leaf nodes (or connecting branches) whose names
## start with the string in the first field

#4# suffix: the color will be applied to all leaf nodes (or connecting branches) whose names
#4 end with the string in the first field

#H 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:

@ EB Gl eiid x . (F. B

chicken
mouse
rat
chimp
human




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

lcolors #9F0251, #£88ef9, #effc00, #4D8963

!legendstyle rect

'title example pie chart

'maxradius 20

'minradius 8

lopacity 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:

O E G dgiBHicf - i 20y

example pie chart

[
[ B
c chicken
. D e,_[ mouse
rat
L
o — chimp

'S
— human

oo
U ."' .

-

~ {{"




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.
e 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

lcolors darkblue, darkgreen, darkred Annotation upload m

!'showLegends 0

Iplotwidth 100 D -E Todguiof o= 3on. %

'align

tgrid f upload data for bar plot

chicken 2,3,1 "

mouse 8,9,2 click here A Eam
human 20,3,4 B =
chimp 10,20,1 C maa-
rat 4,6,5 D N




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.
e 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:

O & LQADe . il N 5. T

example pie chart

[ I
Bs
c chicken 1. I

THE
! R |

mo e mouse W W1
I:rat | N EEN B

(] 1 [

— [

[

[

[

L
O chimp

— human . |




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”.

e  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
'colors

Itype
!'showlegends
human

chimp

mouse

chicken

rat

a,b,c,d

blue,green,grey, red

rect,circle, star,strip

1

red, green,blue,purple
purple,darkred, lightgreen,lightblue
lightblue, yellow

darkgreen, grey,pink, grey
grey,orange,pink,orange

f———
O £ tedgiic] - BEE sy, 3
’ upload data for color shapes and strips

click here  check rect .,
S,ftlp\ \ \ / / circle
R VE*®

+—8B v %@

o}
—{L o gvioxe




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”.
e  click the "color strips" icon on the "Annotation upload" tab:
° copy and paste the following to the text area in the popup dialog box:

Annotation upload
O E Qi WS 2. 3.5

example pie chart

[ I
Ws —— chicken 1 | TR R
" a mouse W, M)
s o L
color strips chlmp N ..
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EVOLVIEW demo

Play around and then export the tree to pdf file

e  Trydifferent display mode:

%"E& - chicken 1. 1 | Be
R
/‘ef [ ] ~
[ % !
5 %
g % .
o) *
4 ¢
\_ \ &
. ®
o

° con

* ' ‘mz@ ipnaliipegl tiff Jelinvich nxs Bnhxl xml
’~exportplotto .pdf

e  Then download the plot as a PDF file: click here




Phylogenetic Tree Visualization

e Web Portals:
o Phylo.lIO @ http://phylo.io
o Interactive Tree of Life viewer (iTOL) @ http://itol.embl.de
o EVOLVIEW @ http://www.evolgenius.info/evolview
e Software:
o FigTree @ http://tree.bio.ed.ac.uk/software/figtree/
o DensiTree @ https://www.cs.auckland.ac.nz/~remco/DensiTree/
o TreeGraph2 @ http://treegraph.bioinfweb.info

e Toolkits:

o PYTHON library: ETE toolkit @ http://etetoolkit.org
o Rrepository: PhyTools @ https://cran.r-project.org/web/packages/phytools/index.html
o JavaScript library: jsPhyloSVG @ http://www.jsphylosvg.com

e 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.

o O O O O O
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https://github.com/phylogeography/SpreaD3

FigTree

FigTree

FigTree is designed as a graphical viewer of phylogenetic trees and as a program for producing
publication-ready figures. As with most of my programs, it was written for my own needs so may
not be as polished and feature-complete as a commercial program. In particular it is designed to
display summarized and annotated trees produced by BEAST.

Subscribe to the Figtree Announcement mailing list:

ernal: I

This mailing list is for announcements of new versions of FigTree only.

eno
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Latest Version - v1.4.3

Downloads

FigTree v1.4.3.dmg
Macintosh OS X executable
version. This requires Java
1.6 or better which is
installed by Mac OS X Snow
Leopard (10.6).

Downloads: 1

FigTree v1.4.3.zip
Windows executable
version. This is a ZIP
archive.

Downloads: 1

FigTree_v1.4.3.tgz

Java executable version.
Will run on any system with
Java 1.5 or better installed,
including Linux and Mac
OS X. This archive is tarred
and gzipped.

Downloads: 1

New features:




FigTree

Features:
e 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



Openfiles
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FigTree

@ FigTreev1.4.2 File Edit Tree Window Help
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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.

o O O O O O
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Introduction

Bayesian hierarchical clustering methods provide a powerful tool for phylogenetic analysis, linguistic research and hierarchical clustering in general such as applied in
marketing, political science, customer preference grouping etc. Bayesian methods use MCMC sampling which results in a large number of trees representing the distribution
over all possible hierarchies. DensiTree is a program for qualitative analysis of sets of trees. To get an impression of the capabilities of DensiTree, have a look at the gallery
below (click thumb nails to get larger image).

Show only consensus trees. This set shows that there is very little uncertainty in the topology of most of the tree, except for the few splits near the root.

Show only consensus trees. This highlights the uncertainty inside the clades, but shows that the split at the root into two groups is very certain (split into
progressive and conservative politicians).

\ &

A
i Show tree height by height grid and height bar. This tree set nicely demonstrates the increase in uncertainty of the node heights going from the leafs to the
root.
\ [ ¢
— As Figure preceding but in block trees. This tree set was generated with calibration points, which show up as dense node heights, for example, the parent of
Rrr and Bbb.
<
&«
.
™

~—= Decreased width of consensus trees, only consensus trees drawn. Intensity of consensus trees needed to be increased considerably. This is useful when there
is large uncertainty in the topology and hence many consensus trees (over 900 in this example) with little overlap. Without intensity increase they would not show up and only
a white image would be shown.
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Cloudogram Fail
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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.

o O O O O O
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About

Publication:

Stéver BC, Miiller KF:

TreeGraph 2: Combining
and visualizing evidence
from different
phylogenetic analyses.

BMC Bioinformatics 2010,
ik B4 Open Access |

4

BiolnfWeb - TreeGraph

TR R Nt ORATE. & hilf? ’ o

TreeGraph - A feture rich and asy to use phylogenetic tre dior

TreeGraph 2 is a graphical editor for phylogenetic trees which allows you to apply lots

TreeGraph

of graphical formats to the elements of your tree. Moreover, it supports several (visible or "'.I—"
2.13.0-748 beta invisible) annotations (e.g. support values) for every branch or node. These annotations B
can be imported from Nexus tree files or text files containing data in a table (e.g. *--
exported from a spreadsheet program). TreeGraph 2 is licensed under GNU General P
Public License. ._. e
N TreeGraph 2 is developed by Ben Stover, Sarah Wiechers, and Kai Miiller. ;
If you have any questions about TreeGraph 2 feel free to contact stoever@bioinfweb.info. You can find more -] - I
software that has been developed by the authors on http:/bicinfweb.info/Software. i-
b | =
sl

Citation
TreeGraph 2 has been published in BMC Bioinformatics:

« Stoéver B C, Miiller K F: TreeGraph 2: Combining and visualizing evidence from different phylogenetic |

J

analyses. BMC Bioinformatics 2010, 11:7
e DOI: 10.1186/1471-2105-11-7 [What is this?]

[Download]

Example of some possible formats in TreeGraph 2 [Enlarge]

Tason 1
Taxon 2
Taxon 3
Taxon 4
Taxon A
Taxn B
Taxon ©
Taxon D
Taxon @
Taxon !
Taxon G
Taxon b
Taxon 5
Taxon 6
Tawon 7
Taxon 8

Taxon 9
Taxon )

Key features

Read trees in Newick, Nexus format (including annotations in hot comments), NeXML or PhyloXML

Import annotations from text files or combine information from different phylogenetic analyses

An unlimited number of numerical or textual annotations on every branch

Export trees to various vector and (anti-aliased) pixel graphic formats (e.g. PDF, SVG, EMF or PNG)

Many global and element specific formats like line width or color and text formats

Versatile editing and formatting options, such as automatically setting branch widths or colors according to the value of any attached data
Editing operations like rerooting, ladderizing or moving and collapsing nodes or copying or manually creating whole clades

Getting started

« Download TreeGraph 2
« Documentation (help system)
« Tutorials




TreeGraph 2
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TreeGraph 2

Main File Select Edit

Format View Window Help

DS ®[E]

B e

TreeGraph 2

¢ mX a8 HE 3

M BE [0

*Lamiales_YP_root.MCC.tre5

22

Paulownia tomentosa RGO 88 088 WTU
Lamium purpureum S J Wagstaff 4 1 90 12
Callicarpa dichotoma RGO 88 012 WTU
Salvia plebeia W020118

Dodartia orientalis XZ 2008 1

Lancea tibetica XZ 2007 0525

Mazus reptans PB 2000 77 WTU

Mazus pumilus XZ 2007 051

Mimulus aurantiacus var aridus
Leucocarpus perfoliatus PB 99 070 WTU
Phryma leptostachya var asiatica Takahashi 1815
Triaenophora rupestris XZ 2004 04 009
Rehmannia chingii Li H Q 20040601 HSNU
Lindenbergia philippinensis

Buchnera hispida Salle 2B

Phelipanche cf iberica ED428

Orobanche anatolica ED555

Orobanche cernua ED423

Orobanche amoena ED740

Orobanche transcaucasica ED750
Orobanche densiflora ED746

Conopholis americana

deserticola ED1042

salsa ED787

rosea ED705

lutea4 ED711

spnov ED892

——sinensis ED722

Seymeria laciniata Egger  Tank 1201 WTU
Triphysaria pusilla Egger 1261 WTU
Castilleja elmeriOlmstead 0178 WTU
Orthocarpus luteus Colwell sn WTU
Cordylanthus ramosus Smith 3567 WTU
Pedicularis attollens Tank 01 50 WTU

Play!




TreeGraph 2 - Documentation

Feature overview

The application

= Main menu

= Tool bar

= Document window

= Synchronizing tree selections

Import/export
= Open files (Newick, Nexus (including hot comment annotations), NeXML,
PhyloXML)
= Adding support values (Merging support values from different analyses)
= Importing node/branch data (Importing annotations from tables)
= Importing ancestral state probabilities
= Exporting commands for ancestral state analyses
= Exporting trees as graphics
= Exporting trees as Newick/Nexus files
= Exporting node/branch data (Exporting annotations to tables)
= Exporting pie chart label colors

Parts of a TreeGraph 2 document
= Document element
= Node
= Branch
= Label
= Text label
= Icon label
= Pie chart label

= Legend
= Scale bar

Formatting
= Element formats
= Document formats
= Set colors by node/branch data (Allows you to display annotations as colors.)
= Set distance values by node/branch data (Allows you to display annotations e.g.
as branch widths or text heights.)
= Scaling distance values
= Automatically position labels

Annotations
= Node/branch data
= Text label
= Hidden node/branch data
= Adding support values
= Copying node/branch data
= Calculating node/branch data (Allows you to calculate annotations by
mathematical expressions from other annotations.)
= Deleting node/branch data outside interval
= Data table of the document window

Tree editing

= Inserting nodes

= Collapsing nodes

= Collapsing nodes by support

= Anchoring legends

= Copying/cutting document elements
= Ladderizing

= Sorting terminal nodes

= Moving nodes

= Rerooting

= Editing text element values

= Changing branch lengths

= Replace text in node/branch data

Video tutorials

In addition to the articles on single features a set of screencasts is provided that
allow you to learn how to use TreeGraph 2 step by step. Currently the following
screencasts are available:

= Combining support values from different analyses in one tree
= Creating trees by hand (e.g. helpful in teaching)
= Displaying taxon counts of the angiosperm orders as branch widths

Additional tutorials can be found at the tutorial main page.




TreeGraph 2 - Video Tutorials

Video tutorials

Adding support values e

This tutorial shows how to merge support values from different analyses in one tree, which is one of the most important features of TreeGraph 2.

[Tutorial overview] [First step] [Download files &]

Creating trees

TreeGraph 2 is one of very few tree editors that allows creating whole new trees without importing any e.g. Nexus file as well as adding new document
elements (e.g. nodes) to existing trees. This can be very helpful e.g. to rapidly generate a tree for a lecture. T =

[Tutorial overview] [First step] [Download files Gf]

Display taxon counts as branch widths

This tutorial demonstrates the ability of TreeGraph 2 to import node/branch data from tables and to display numeric values as formats (branch widths in
this case). Precisely that means that we will import a text file which contains taxon counts of different angiosperm orders into an angiosperm tree and
visualize the data as branch widths.

[Tutorial overview] [First step] [Download files &]

Other tutorials

[T I £

= Calculating node/branch data: Calculating node ages
= Calculating node/branch data: Converting ancestral character states into probability columns &J




Phylogenetic Tree Visualization

e Web Portals:
o Phylo.lIO @ http://phylo.io
o Interactive Tree of Life viewer (iTOL) @ http://itol.embl.de
o EVOLVIEW @ http://www.evolgenius.info/evolview
e Software:
o FigTree @ http://tree.bio.ed.ac.uk/software/figtree/
o DensiTree @ https://www.cs.auckland.ac.nz/~remco/DensiTree/
o TreeGraph2 @ http://treegraph.bioinfweb.info

e Toolkits:
o  PYTHON library: ETE toolkit @ http://etetoolkit.org
o Rrepository: PhyTools @ https://cran.r-project.org/web/packages/phytools/index.html
o JavaScript library: jsPhyloSVG @ http://www.jsphylosvg.com

e 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:

(@)

O O O O

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.
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https://guangchuangyu.github.io/ggtree/
https://cran.r-project.org/web/views/Phylogenetics.html

ETES3

e ETEisapythonlibrary to manipulate trees. It is used often with large sets of trees because of its ability
to perform analyses on many trees automatically.

o  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

o 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

ETE Tree Browser

File About
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Default visualization tool: pesture. | volue |
dist 1
support 1
ete3 VieW 't IN PUT ?agcceoslj:gco.‘. ziiiiii
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hz_line_color #000000
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While nice, the default visualization tool is limited
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96 Grey-crowned crane (Baleanca regulorum) aquatic and semi-squatic
[reis I L Killdeer (c vociterus)
—~ Hoatzin (Opisthocomus hoazin)
\ Chimney swift (Chaetura pelagica)
el B Anna's hummingbird (Calypte anna)
b1 — Chuck-will's-widow (Capnimulgus carolinensis)
<001 <33T 55 Red-crested turaco (Tauraco erythrolophus)
51_<TFW|:MSCQUQSH'S bustard (Chlamydotis undulata macqueenii)

Common cuckoo (Cuculus canorus)

T <0.0T

FHl__gr_l—Brown mesite (Mesitornis unicolor)
GToo1z 2 Yellow-th d sandgrouse (Prerccles gutturalis)

MGreataested grebe (Podiceps cristatus)

Pigeon (Columba livia)
'A 1 1l

(Phoex ruber ruber)

aquatic and semi-squatic

g

aquatic and semi-squatic

Chicken (Gallus gallus)
Turkey (Meleagris gallopavo)

Pekin duck (4nas platyrhynchos)
White-throated tinamou (Tinamus major)

aquatic and semi-squatic

ostrich (Struthio cameius)

inae Thraupini

Neognathae Passeriformes Passeroidea
— — - —
b h 3 Ci i
Neognathae  Passeriformes Pipridae
Neognathae Falconiformes
Neognathae  Gruiformes Cariamidae
Neognathae Piciformes Picidae
" — =
h nes : id:
= c e g L = )
Neognathae  Coliformes Coliidae
Neognathae | Strigif s [Tytonidae
Neognathae  Falconiformes Accipitridae Accipitrinae
Neognathae Falconiformes Accipitridae Accipitrinae
Neognathae Ciconiiformes Cathartidae
" | [y
Neognathae  Ciconiformes Ardeidae
Neognathae  Ciconiiformes Threskiornithidae
h I nes hal id:
Neognathae Procellariiformes Procellariidae ‘Procellariinae
h pheni: nes Spheniscidae
gnath pheniscif Spheniscidae
Neognathae  Gaviiformes Gaviidae
L 5 nes :
Neognathae  Gruiformes Gruidae
h Charadrilft Charadriidae
Neognathae Opisthocomiformes. 'Opisthocomidae
Neognathae  Apodiformes Apodidae
Neognathae  Trochiliformes Trochilidae
Neognathae  Caprimulgiformes  Caprimulgidae Caprimulginae
" e I )
Neognathae  Gruiformes Otididae Chlamydotis
Neognathae  Cuculiformes Cuculidae
I if ithidae
Neognathae Ciconiiformes Pteroclidae
Neognathae  Columbiformes Columbidae
Neognathae Podicipediformes  'Podicipedidae
Neognathae  Galliformes Phasianidae Phasianinae
Neognathae  Galliformes hasianid: leagridit
h rif es Al id
I thae T if id




ETE3

w70
-OW”’("f ; "‘.-F‘“
2 230

—@sin<0.2

. - 270
2.258

100% GT support
50% GT support
© 25% GT support
® optimized node (alrt=1.0)

. optimized node (alrt<1.0)



ETE3 TreeStyle

e ETE3canchange the visualization of the trees through four parameters: TreeStyle, nodeStyle, faces

and layouts.
o Thetreestyle affects general tree parameters, for instance whether the tree is shown as circular

or not:
— (‘ $ .% It can also change
/i— O whether it shows things
— . :
E ? such as branch lengths,
— @ J‘ ot support, leaf names.

Most importantly it can

K
_:::fn \)\0 ’8 assign a given layout to a
ﬁ (_9. : b tree (see later).

o o

1.94




ETE3 NodeStyles

o NodeStyle like treeStyle affects the visualization of individual nodes:

1.94

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 O




ETE3 Faces

o 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.

The zebrafich, alsa known as Dani rero,
is a tropicd freshwater fish belongng to the
mnnaw family {Cyprinidae).

True fies are insects of the order Oiptera,
paossessing a single par of wings on the
mesothorax and apar of hdteres, dedved fram
the hind wings, on the metatharax

Cfa The dog (Canis upus familans) is a
S s ‘ .....damesticated subspecies of the Gray Wdf,
8','" famlians amember of the Canidae famiy of the

orderCamivara.

Dre The zebrafish, alsa known as Danio rero,
L s a tropcd freshwater fish belongng to the
Orosaphila mel amgasllr’mﬂmw family (Cypinidae).

_oﬁ

Cfa The dog (Canis upus familans) is a

dames ticated subspecies of the Gray Waf,
Canis famlians amember of the Canidae famiy of the
orderCamivara.

______________________________ A mouse is a smal mammal belonging to the
Mus musculus order ofradents.
s

055

Taken from the ETES tutorial




ETE3 Layouts

o Layouts are what puts everything together. It's a python function that receives a tree node and
receives instructions on how to modify it.

YSSP_GAD91685.1
7 ASEM_T310_0061
: ASPCO_004758
ASPCL XP_001275431.1 Ascomycota

_|_—FSCHCO_6_02571 This layout detected the support of each node. If

ISHE_100_02151

e e it was below 50 it deleted the node, then it

i - & MYCCI_3432_09050
OMPOL_73_01104
?&lEOGA_63_04364
EONA_2938_09445
LGUYNE_68_07549

assigned different branch thickness depending
{ARMME_677 02384

Luciferase

on the support. It also coloured the branches
ARMFU_6797_12269 ) . . . .
{ ARMGA 11510240 Boottap sppon 4 according to evolutionary relationships.

104 50ARMOS_132_15708 = . .
@“&Tﬁ%}féﬁg e It deleted the internal node figure and added
83PANNB_186_02452 T .
o B node support to the image.
ARMOS_86_06197

=1 ARMGA_185_23119
eJARMMEJ 540_05598

1B Uit tof Tt Once atree has been drawn to what you want it,

1ARMGA_1 48_18565

AL GRE oy 290 you can render it in pdf or svg format.
SJQARMFU_1949_O3411
‘ARMFU_2673_04684

RMGA_90_05875
_me ARMOS_138_18003




ETES3

e Why should | bother with ETE visualization when there are so many other tools?

CE87355.1
XP_020076933.1

XP_018167570.2 [Candida] auris (Candida auris)
XP_018169078.2[Candida] auris (Candida auris)
XP_018169077.2[Candida] auris (Candida auris)

XP_002770399.1 Debaryomyces hansenii CBS767

Millerozyma farinosa CBS 7064

Hyphopichia burtonii NRRL Y-1933

Hyphopichia burtonii NRRL Y-1933

Ogataea polymorpha

Ogataea DL-1 (I DL-1)
[Candida] intermedia (Candida intermedia)

[Candida] intermedia (Candida intermedia)

Kluyveromyces dobzhanskii CBS 2104

ZV74594.1
KZV71867.1
RY62845.1
WU41519.1
XP_003035024.1
KZV70957.1
_ﬂz““7579.1
Y43665.1
XP_007853357.1
KTB37292.1
AW08207.1
KIK69351.1
1Y53783.1
XP_007845090.1
XP_003031762.1
KIY63125.1
1Y71323.1

Kluy yces

Kluyveromyces marxianus DMKU3-1042
Zygosaccharomyces bai
Zygosaccharomyces bailii CLIB 213
Zygosaccharomyces parabailii
Zygosaccharomyces bailii ISA1307
Zygosaccharomyces parabailii
Saccharomyces eubayanus
Saccharomyces kudriavzevii IFO 1802

cerevisiae x yces i i VIN7
Saccharomyces cerevisiae

Saccharomyces cerevisiae JAY291
Peniophora sp. CONT

Peniophora sp. CONT

Leucosporidium creatinivorum
Rhodotorula sp. JG-1b

Schizophyllum commune H4-8
Peniophora sp. CONT

Fistulina hepatica ATCC 64428

Fistulina hepatica ATCC 64428
Moniliophthora roreri MCA 2997
Moniliophthora roreri

Lentinula edodes (shiitake mushroom)
Gymnopus luxurians FD-317 M1

Fistulina hepatica ATCC 64428
Moniliophthora roreri MCA 2997
Schizophyllum commune H4-8
Cylindrobasidium torrendii FP15055 ss-10
Cylindrobasidium torrendii FP15055 ss-10
Torrubiella hemipterigena (anamorph: Verticillium hemipterigenum)
Metarhizium acridum CQMa 102
Metarhizium guizhouense ARSEF 977
Metarhizium majus ARSEF 297
Metarhizium brunneum ARSEF 3297
Metarhizium robertsii ARSEF 23
Metarhizium anisopliae BRIP 53293

Eukaryota;F

ya;Ascomy omy: omy( Candida clade
Eukaryota;F ya;Asc omy: omy( Candida clade
Eukaryota;F ;! ya;Ascomy omy: Candida clade
Eukaryota;F ;i ya;Ascomy omy: yomyces
Eukaryota;Fi ya; y
Eukaryota;F ya;Ascomy. i
Eukaryota;Fi ya; A har
Eukaryota; ya;Ascomy! Ogataea
Eukaryota; ya;Ascomy. Ogataea
Eukaryota;| ya;Ascomy i ‘Candida clade
Eukaryota;F ya;Asc omy charomyc Candida clade
Eukaryota; Fi ya;Asc ‘omy! H "omy ‘omy! yces
Eukaryota;F ya; ‘omy! "omy ‘omy! yces
Eukaryota;F ya;Ascomy ‘omy! "omy ‘omy! yces
Eukaryota;F ya;Ascomys omyces
Eukaryota;F ya;Ascomy
Eukaryota;Fi ya;. omyces
Eukaryota;F - ya;Ascomy ‘omy ‘omy! omyces
Eukaryota;F ; ya;Ascomy omy! omy! ‘omyces
Eukaryota;Fi H ya;Ascomys omy! omyces
Eukaryota; ya;Ascomy omy: omyces.
Eukaryota;F ya;A: "omy« charomyc H omyces
Eukaryota; Fun a;Ascomycota; Saccharomycotina; Saccharomycetes; Saccharomycetales; Saccharomycetaceae; Saccharomyces

Eukaryota;|

ya;Ascomy

Eukaryota;|

Eukaryota;F

Eukaryota;F

cota; Pt

Microbotr

omyces

Eukaryota;F
Eukaryota; Fy

cota; Pt

cotina;Microbotr

Eukaryota;F

Eukaryota;F
Eukaryota;F

Eukaryota;F

\garicomyc

Eukaryota;F
Eukaryota;F

Eukaryota;|

Eukaryota;|

Eukaryota; F

Eukaryota; Fi

\garicomyct

Eukaryota;F
Eukaryota;F

Eukaryota;F

Eukaryota;F

ya;A:

Torrubiella

ya;A:

Eukary:

ya;Ascomyct

Eukary:

ya;Ascomyc

Eukary:

ya;Ascomyce

ypocr

Eukary:

Eukaryota;F

ya;Ascomyce

ya;Asc

iomy

;Hypocreomycetidae; Hypocr

majus




Toolkits

PYTHON library: ETES3 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:

(@)

O O O O

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
mH)

Once finished, check the installation with:

packageVersion ("phytools™")


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

Phytools demo o

Now we load the package with: 0\‘( «eﬁo

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)

il

h

i

>O0DO0MMOT - CXIFPrETZO0OTDTRADoAcCc< s X<N



Phytools demo

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

function: Rem,
00k 3, 2 Yoy .,
of the C n
x<-fastBM(tree) a"al“iable Ontep;
Wping ¢ ,,gl';t by
(&

Now we plot a simple traitgram:

phanotype

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

d

This variable stores This one, our data

_______
......

““““

--------

--------

Spread visualization
our tree style, show leaf names

FT=R<C ZIXSOATOAENSC




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 - G

BN & &

Let’s try a heat map with our data:

phylo.heatmap (tree, X, standardize=T

phenotype

RUE) .

Now some hardcore stuff: Traitgram with the L
uncertainty of ancestral traits visualized using . _ E
transparent probability density: g
fancyTree(tree,type="phenogram95" x=x,s e 052 s i =0
pread.cost=c(1,0)) i

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



Phytools Examples

]

-3 >

®c
[ B3
®c
I ®0

®: @b Oc -3.179  traitvalue 2823

11
Il
]. Iy
[ ooo00GOOOGGOS
= r=zovUvpABOAC<S
DHOODMMOIT-XFrZZ0TVOINAC<E X <N

http://blog.phytools.org/




Phytools Examples

Albutz yulpes
1, nolo2s

i

S s

! ‘gprionaus
Etsodor cancrivonus
ﬂ@&mﬁ crocoaliinus

nicathis nys
Tmehns recuisis
Stolecanchelys breviceps
Car 1@5

S racer
Canger wilson!
verreay
A
Ssurenchel)s nersser
W
5$’E yighis

Gavh'”y niola

Gt 13 Blwanansts
F'ég- chinys nuchalls
Mofinguz eawaros!

@ bite @suction [Obite-=suction Osuction-=bite

Vi V2 V3

http://blog.phytools.org/




Toolkits

PYTHON library: ETES3 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:

(@)

O O O O

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




How can jsPhyloSVG help me?

jsPhyloSVG is an open-source javascript library specifically built for rendering highly-extensible, customizable phylogenetic trees. jsPhyloSVG can render complex
trees, yet offers a simple method to do so. It leverages the recent XML schema definition specified for phylogenetic trees, phyloXML.

Here is a quick example of how to render a rectangular phylogenetic tree:

1| phylocanvas = new Smits.PhyloCanvas( [

2 dataObject, lewick o -

3 ‘svgCanvas',

4 1000, 1000 -

51);
-
e
L]
-
-
-
i
L]
Ll
-
-

The same tree, except this time a circular tree:

1| phylocanvas = new Smits.PhyloCanvas( \ -~

2 dataObject, 1 tri / N

3 *svgCanvas', iv I e to ’9/ v \0

4 1000, 1000, // Height, Width in pixel &/ \

5 ‘circular' f tr / \

6 ); \.




What about interactive features?

The XML definition already includes the option of adding a hyperlink reference and description. jsPhyloSVG taps into this, and formats the text nodes with this
information.

Here's an example of what the XML format looks like:

<clade>
<1 2>Subterranean Termite</name>
<branch_length>@.17793</branch_length>
<anno 1>
<desc>GQ502663.1 Gut clone Cf8-01 </desc>
<uri>http://www.jsphylosvg.com/GQ502663 </uri>
</anr i

5 |
2
3
4
5
6
7
8

Cool. Tell me more!
To get started, take a look at our documentation. You will find plenty of code and examples.
We are always looking for ways to make our library better. So please, let us know what you like, and how we

can make this better for you! If you create extensions, let us know so that the rest of the community can
benefit.




jSPhyloSVG

Documentation

1. Loading Trees
1.1 Dependencies
1.2 Best Methods
1.3 Loading Simple Trees
1.4 Using AJAX

2. Working with Tree Data
2.1 A Primer on passing data to the parser
2.2 Newick Format
2.3 PhyloXML Format
2.4 NeXML Format

3. Applying Visual, Interactive, and Charting Features
3.1 Interactive Features
3.2 Parameters
3.21 Overriding Styles in Javascript
3.3 Binary Arc Charts
3.4 Multiple Chart Tracks
3.41 Internal Arc Charts
3.5 Bar Charts
3.6 Highlight Labels
3.7 Gradient Labels
3.8 Integrated Ribbons
3.81 Integrated Ribbon Labels

4. Additional Manipulations
4.1 Save tree as SVG

http://www.jsphylosvg.com/documentation.php
s —————————————————————————_————_——_—-————————————_—————————--—--es -



Phylogenetic Tree Visualization Software

e Web Portals:
o  Phylo.lIO @ http://phylo.io
o Interactive Tree of Life viewer (iTOL) @ http://itol.embl.de
o EVOLVIEW @ http://www.evolgenius.info/evolview
e Software:
o FigTree @ http://tree.bio.ed.ac.uk/software/figtree/
o DensiTree @ https://www.cs.auckland.ac.nz/~remco/DensiTree/
o TreeGraph2 @ http://treegraph.bioinfweb.info
e Toolkits:
o PYTHON library: ETE toolkit @ http://etetoolkit.org
o Rrepository: PhyTools @ https://cran.r-project.org/web/packages/phytools/index.html
o JavaScript library: jsPhyloSVG @ http://www.jsphylosvg.com

e 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

& Not logged in Talk Contributions Create account Log in

Article  Talk Read Edit View history |Search Wikipedia Q

WIKII;EDI A List of phylogenetic tree visualization software

F .
s tres 2ncyciopect From Wikipedia, the free encyclopedia
Main page This list of phylogenetic tree viewing software is a compilation of software tools and web portals used in visualising phylogenetic trees.
Contents
Featured content Contents [hide]
Current events 1 Online software
Handomarticls 2 Desktop Software
Donate to Wikipedia 3 See also
Wikipedia store

4 References
Interaction 5 External links
Help
About Wikipedia <
Community portal Online software [edit]
Recent changes
Contact page Name Description Site Citation
Tools Aquapony Javascript tree viewer for Beast&. Aquapony &
What links here EvolView, an online tool for visualizing, annotating and managing phylogenetic trees. [1]= 01
poslecichanges ETE toolkit | A Python Environment for Tree Exploration (online treeview) 2] 2]
Upload file
Special pages ggtree & An R package for tree visualization and annotation with grammar of graphics supported [3]& 1l
Permanent link Hypergeny visualise large phylogenies with this hyperbolic tree browser 4]
Page information i . . K .
Wikidata item lcyTree® Client-side Javascript SVG viewer for annotated rooted trees. Also supports phylogenetic networks. [5]= 4]
Cite this page InfoViz Tree . X . . . e

Tool the generic Javascript InfoViz toolkit supports hyperbolic, space and icicle trees [6]=

ools

Print/export
Create a book oL =
Download as PDF interactive annotate trees with various types of data and export to various graphical formats; scriptable through a batch interface [7]= 18]
Printable version Tree Of Life
R oTer Pejacre TreeVector scalable, interactive, phylogenetic trees for the web, produces dynamic SVG or PNG output, implemented in Java. [8]& 6]
O jsPhyloSVG | open-source javascript library for rendering highly-extensible, customizable phylogenetic trees; used for Elsevier's interactive trees [9]=? 7






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
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https://github.com/esayyari/DiscoVista
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Magnoliids Chloranthales

Eudicots

Nuphar
Outgroup Amborella

Angiosperms {

Eudicots/Magnoliids {
Eudicots/Magnoliids/Chloranthales {
Magnoliids/Chloranthales {
Magnoliids/Chloranthales/Monocots {
Monocots/Eudicots {
Monocots/Magnoliids

ANA-grade angiosperms
Amborela/Nuphar

Angiosperms minus Amborela
Angiosperms minus Amborela and Nuphar
Bryophytes

Bryophyta
Bryophyta/Tracheophytes {

Br

Bryophyta/Marchantiophyta {

Tracheophytes {
Anthocerophyta/Tracheophytes {
Gymnosperms

Coniferales
Coniferales/Gnetales

Gnetales
Gnetales/Pinaceae
Sister to land plants
Zygnematophyceae
Coleochaetales
Zygnematophyceae/LandPlants
Chara/LandPlants |
Coleochaetales/LandPlants |
Coleochaetales/Chara/LandPlants |
Chara/Coleochaetales |

trim50genes.no3rd.unpart.
untrimmed.no3rd.unpart.
astral.trim50genes.no3rd
im50genes25Xbranches.no3rd
astral.trim50genes33taxa.no3rd
astral.untrimmed.no3rd

trim50genes33taxa.no3rd.unpart.
trim50genes50sites.no3rd.part.

604genes.trimExt.no3rd.phylo.CATGTR
604genes.timExt.nodrd.unpart.
604genes.trimExt.no3rd.unpart.gamma
trim50genes50sites.nodrd.part.gamma
trim50genes50sites.no3rd.unpart.
trim50genesChara.no3rd.unpart.

Classification [JJJ] stong support [ weak support

trim50genes50sites.all.part.gamma
trim50genes50sites. kL,
trim50genesChara.

Compativle (Weak Rejectior) [ strong Rejoction

astral.untrimmed.all.gamma



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

Phylogenetic Conflict Visualization
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Each pie chart has four colors:

¢ Blue: Concordant gene trees

; . Bradynobaenidae e Green: Most common conflicting bipartition
3 Crioscolia
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e 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

Web Portals:
o Phylo.IO @ http://phylo.io
o Interactive Tree of Life vie
o EVOLVIEW @ http:

Software:
o FigTree @ http://tree.bigsg
o DensiTree @ httg
o TreeGraph2 @ http:

Toolkits:

o PYTHON library: ETE toolkit @ htt
o Rrepository: PhyTools @ https://cran.r-pi¥je org/web/packages/phvtooIs/lndex html
o JavaScript library: jsPhyloSVG @ http://www.isphylosvg.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
Who is Who in Phylogenetic Networks

A Authors Community Keywords Publications Software Browse Basket Account Contribute! About Help N Q

Programs and their Input Data @

How do I interact with the graph @

squirvel

Below, you can find all programs present at least 1 time(s) in Who is who in phylogenetic networks, as well as
the links with the data they use as input.

Show all node labels. (This may overcrowd the Set a threshold number of citations.
yetare visualization.) ‘ Choose -
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Hover over or click on a node to see more information.
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Number of nodes is 133. Number of edges is 176.




Phylogenetic Network Visualization

Dendroscope

for vi ic trees and rooted networks.

+ Download Dendroscope 3 here.

* See our book on phylogenetic trees and networks...

* Over 20,000 registered users...

« This program is open source, the source is available here.

Dendroscope 3

by Daniel H. Huson

with contributions from Benjamin Albrecht.
Philippe Gambette, Leo van lersel,
Celine Scornavacca and others.

b.informatik.

Dendroscope 3 - An interactive viewer for rooted phylogenetic trees and networks

ers studying p! ic relationships need software that is able to visualize rooted phylogenetic trees
and networks efficiently, increasingly of large datasets involving hundreds of thousands of taxa. The program
should be user friendly (easy to run on all popular operating systems), facilitate interactive browsing and editing
the trees and allow one to export the result in multiple file formats in publication quality. In addition, there is a need
for a program that allows one to compute rooted phylogenetic networks from trees.

We have developed the platform independent tree and rooted network viewer Dendroscope that addresses these
issues.

Feature List:

Large trees with hundreds of thousands of taxa can be easily displayed, browsed and edited
Multiple trees and networks from a single file can be displayed together in an m by n grid
Novel magnifying features for zooming detailed views (see screenshots);

Find and replace tool bar that uses regular expressions;

Subtrees can be collapsed and colored;

All labels (leaves/inner nodes and edges) can be edited;

Trees can be rerooted;

Seven different views are available, including a rectangular, slanted, circular and radial view;
Input formats: Newick and Nexus, extended-Newick (for rooted phylogenetic networks) and Dendroscope;
Multiple graphic export formats: .eps, .svg, .png, .jpg, .gif, .omp, .pdf;

Trees and networks can be copied and pasted between different windows

Platform independent (Java, installers for common operating systems available)

Consensus trees and rooted phylogenetic networks can be computed from a set of trees
Hybridization networks and tanglegrams for multifurcating trees on unequal taxon sets
Commandline mode




Phylogenetic Network Visualization

SplitsTree4

Software for computing phylogenetic networks.
»(SplitsTree4

Download

Link to BETA version of SplitsTree5 (for testing purposes).

Link to talk given at ISMB18.

Description

SplitsTree4 is the leading application for computing unrooted phylogenetic networks from molecular sequence
data. Given an alignment of sequences, a distance matrix or a set of trees, the program will compute a
phylogenetic tree or network using methods such as split ition, neighbor-net, network, super
networks methods or methods for computing hybridization or simple recombination networks.

SplitsTree4 is an all-new implementation of the SplitsTree3 software written in Java. Superficially, this new
program is similar to previous versions of this software. However, there are substantial differences. The new
program has many new features, see the manual for details.

If you use SplitsTree in work in any way, then please cite the following paper: D. H. Huson and D. Bryant,
ication of P i in ionary_ Studies, Mol. Biol. Evol., 23(2):254-267, 2006.

@ SplitsTree File Edit View Data Distances Trees Networks Analysis Draw Window

fungi-d.nex [2] - SplitsTree4 (version 4.6, built 4 Aug 2006)
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