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Goals of PastView and terminology 
Installing and running PastView 
Overview of the PastView interface 
PastView toolboxes 

• Canvas management 

• Tools for analyses


File toolbox overview 
• Loading data cases 1 & 2

• Nexus Import

• Annotation format translation

• Saving graphics and annotations

• Preferences


Edit toolbox overview 
• tools for tree and annotations edition

• specific tools for tree edition

• specific tools for edition of annotations


AA toolbox overview 
• compute by parsimony
• compute by maximum likelihood (marginal & joint probabilities)
• display ancestral annotations by map
• filters

T toolbox overview 
• query and display of transitions
• transition maps
• transitions matrices

C toolbox overview 
• display inconsistencies
• projection of others distributions of ancestral annotation
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sequences

molecular level

phylogenetic tree primary annotations

character states

« phenotypic » level


(geographic origin, resistance to a treatment, life history traits, …)

Strains sampling / databank

Ancestral 
sequence

Ancestral 
annotation

Transitions

Rooted 
Tree

1

2

Goals of PastView and terminology

PastView analysis:

1

2

Compute (or import) and display 
ancestral annotations

Analyse transitions of ancestral annotations

identify evolutionary 
scenarios such as the 
spread of a disease, the 
dynamic of a drug 
resistance, or shifts of 
ecological habitats.
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Installing and running PastView
www.pastview.org and scroll to the download and install section1

2

3 download and extract pastview.zip

OS Console, command 
« wish », cd pastview folder 
command « source 
pastview.tcl »

download and install tcl/tk

4

http://www.paela.org
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Overview of the PastView interface

Data 
visualization, a 
« map » is sub-

divided into 
one tree view 

and one or 
more 

secondary 
view(s) 

Controls

To set a view as a current 
view (for instance as a 

target for a new output, 
clic on its id)
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PastView toolboxes

Select a map

(this can be done by 
clicking on the name 

of the map)

Add a new map

Delete the current map

Display/Hide map(s)

Add a new view to 
the current map

Delete the current 
view of the current 

map

Canvas management (drawing spaces)

The info tab output textual results
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Overview of the PastView interface
PastView manages multiple 
maps


A map is dedicated to a 
maximum of three sets of 
ancestral annotations : a set 
from ML marginal likelihood or 
import (eg NEXUS import, each 
node having multiple 
annotations with probabilities), 
a set from ML joint likelihood 
and a set from parsimony

To add a map, clic the button 
« + Map », to delete a map use 
the « - Map » menu. To re-order 
the map display, use the 
« Display » button.


To set a map as the current 
map, either use the « Map 
selection » menu or clic on the 
Map name (Map #1, Map #2 …) 
The current map is highlight in 
blue
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PastView toolboxes 5 families of controls:

Input/Output Tree & Annotations 
Edition

Compute & display Ancestral 
Annotations (AA)

Comparative analysis

« File »             « Edit »            « AA »                  « T »                  « C »

Transitions of Ancestral 
Annotation



!8

« File » toolbox overview

Loading tree and annotations (primary annotations with or 
without ancestral annotations)

Importation from NEXUS format (tree, 
primary and ancestral annotations)

Translation of a strainsXvariables 
annotations matrix to a 
strainsXmodalities matrix

Saving graphics and annotations 

Miscellaneous controls (default 
values for the graphical user’s 
interface)

The « File » toolbox : Input/Output 
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« File » toolbox, Load

Tree : newick format Annotations :  CSV , primary annotations

Case #1
1

2

3

Clic the « Load tree… » button and select a tree 
following the Newick format. The tree is displayed in 
the current map (tree canvas) 

Clic the « Load annotations… » button and select an 
annotation file following the PastView format (see 
below). In this example the annotation file contains 
primary annotations only.  

Clic the « Load support… » button if support are 
available. The format follows  the annotation format 
(see example in case #2)

1
2
3
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« File » toolbox, Load

Tree : newick format with IDs Annotations :  CSV , primary annotations 
and ancestral annotations (with IDs)

Case #2

Clic the « Load tree… » button and select a tree following the 
Newick format. The tree is displayed in the current map (tree 
canvas) 

Clic the « Load annotations… » button and select an annotation file 
with ancestral annotations, following the PastView format (see 
below). In this example ancestral annotations are saved by using 
unique IDs to put in regards node of the tree with annotations. 
These IDs must be used in the newick string in place of the support 
values (before the « : » character)  

Clic the « Load support… » button if support are available. The 
format follows  the annotation format (with IDs)

1

2

3

1
2
3
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« File » toolbox, NEXUS import

Clic the « Select NEXUS file » button 
and select a NEXUS output, wait for 
the parsing of the data 

Select the variable of annotation to 
extract 

Clic the « Import » button. The tree 
and the annotations will be 
automatically loaded but 3 files will 
also be created in the same file’s 
path than the NEXUS file: the tree, 
the annotations and the support 
values.

1

1

2

2

3

3
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« File » toolbox, annotations format 
translation

Select the Strains x Variables file (1) then

select one of its variable to extract, in this example 
the « Region » variable (2), and 

Clic the Import button (3)


1

2

3

Strains x Modalities matrix 

Strains x Variables matrix 
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« File » toolbox, saving graphics
03ALAY166303ALAY166203ALAY170603ALAY170301ALAY168900GRAF575400GRAF576802ALAY169702ALAY171101ALAY165200ALAY170503ALAY170497ALAY166402ALAY169600ALAY1714 02ALAY166002ALAY171098ALAY170902ALAY165301ALAY165599ALAY171201ALAY165702ALAY169802ALAY165901ALAY165401ALAY169203ALAY170702ALAY165801ALAY165601ALAY169100ALAY171301ALAY169002GRAY029602GRAY028602GRAY027602GRAY027102GRAY028402GRAY028502GRAY0288 02GRAY028902GRAY029202GRAY029301ALAY171502GRAY0280 02GRAY027802GRAY027902GRAY0277 02GRAY029802GRAY0275 02GRAY027302GRAY0274 02GRAY029702GRAY027202GRAY029402GRAY028102GRAY028202GRAY029500GRAY688402GRAY029102GRAY028302GRAY029095SEAF966900KEAF708602GRAY028799KEAF706501TZAY330601TZAY330500SEAY524901TZAY331493RWAY340600KEAF7077 00KEAF705200KEAF706698UGAF451202GRAY031400KEAF7069 00KEAF708099KEAF707502GRAY030100KEAF706700KEAF705300KEAF707000KEAF708497TZAF187200KEAF706899BEAF8999 94SEAF967100KEAF705599KEAF7063 91UGAF7368 00KEAF708999UGAF449392UGU5119095SEAF777198ITAF528598ITAF528600ITAY012194SEAF967098UGAF450798SDAY248200KEAF708192UGAB833297CMAJ693097CMAJ6931 99DEAF753601SNAY163101SNAY162996SNAY1630 02GRAY030399ESAY746802GRAY029902GRAY030099ESAY7467 98UGAF450998UGAF450895SEAF967300KEAF707900KEAF708399UGAF447890UGAF784699SDAY249499SEAY5206 02GRAY030203RUAY039302SIAJ113997BYAF327500UAAF396800CZAY429600CZAY433600CZAY436200CZAY424896CMAJ613498CMAJ693398CMAJ693200SEAY5240 97YUAF996002GRAY027097FRAJ055898FRAJ055200GRAF575303ESAY211103ESAY209900GAAJ339898CMAJ693400GAAJ339185UGM6232000CZAY428603ESAY209803ESAY210997CDAF6240 94CYAF623797CDAF623883FRK03455

Africa
Albania
EastEurope
Greece
WestEurope

Graphics can be 
saved to SVG or 
PostScript 
formats 

Annotations 
are saved to 
CSV format

Select the map 
and the canvas to 
be saved
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« File » toolbox, preferences

By default, the canvas background color 
for the tree is grey, this can be changed 
by using the « background color » menu

By default, «  the tooltips » popup 
window is activated

Exit PastView

Different themes for the PastView 
graphical user interface
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« Edit » toolbox overview

Edition of tree AND annotations (reset, zooms, move, colors…)

Tree Edition:  tree layouts, leaves graphical feature’s (font, color). 
The controls of a menu operates at a global level. The 
« iconic » button controls operate on the fly to the nodes of the tree

Edition of annotation: display primary annotations in 
regards of the tips of the tree, display support, branches 
lengths (taking into account threshold values)
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« Edit » toolbox

Zoom Out X&Y

Zoom In X&Y

Zoom Out X

Zoom In X Zoom Out Y

Zoom In Y

Move

Global view of the tree 
with moveable and 
resizable brush (zoom)

Fit to window
Zoom In  Frame

Reset menu

Activate a tool then apply it on canvas (maps or views

Global
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« Edit » toolbox

saturation value

Select an annotation to 
change « on the fly » the Hue 
value of the color associated 
to the annotation

Saturation and Value 
changes are apply to all 
annotations but in a different 
way according to graphical 
items : tree background, tree 
foreground, piecharts, 
bubble, tips labels

Use the « Equalize » 
command to set the same S 
and V values to these 
different items 

Global
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« Edit » toolbox

Swap

Line size 

D1 = + Shift-D1 = -

Foreground color

Info
Root Activate a tool then apply it on node(s) (maps or views

Tree
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« Edit » toolbox Annotations

Display Support values, 
branch lengths, node ID

Two thresholds (inf. and sup.) to select support values


how to display the support values
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« AA » toolbox overview

Computation of ancestral annotations knowing a tree and 
primary annotations, by parsimony and maximum 
likelihood (marginal and jointed methods)

Displaying ancestral annotations

Highlight nodes with several filters

AA = Ancestral Annotations
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AA toolbox: compute ancestral 
annotations Parsimony

1 Select the option 

2
Click the « Parsimony » button, 
the AA will computed for the 
current tree (map)

Computing AA by parsimony is 
fast but without any model of 
evolution but ambiguities  may 
appear (several AA for a node) 
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AA toolbox: compute ancestral 
annotations Maximun likelihood, F-81 like, marginal

Select the priors option

Click the « Max.Lik. Marginal 
(F81) » button, the ancestral 
annotations will be computed for 
the current tree (map)

1

2

1

2



1

2
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AA toolbox: compute ancestral 
annotations Maximun likelihood, joint

1

2

Select the priors option

Click the « Max.Lik. Joint 
(Pupko) » button, the ancestral 
annotations will be computed for 
the current tree (map)
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AA toolbox: displaying ancestral 
annotations

1) select the family of ancestral annotation to use for 
highlighting the tree : parsimony, majority of marginal 
maximum likelihood (or Bayesian), joint maximum 
likelihood


2) Clic the « Color » button to color the tree

3) Adjust the threshold (only for ancestral annotation  

with likelihood values), the ancestral annotations with 
a likelihood value under this threshold value will be 
black color coded.


Foreground color the tree

Note: to reset the tree color, see 
the « Reset » menu , tab « Edit »

1

2

3
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AA toolbox: displaying ancestral 
annotations Background color the tree

BALT
BALT

Russia

FIN

Russia

Denmark

S-SCAN

ALAD

Germany

Belgium
France
Belgium
GermanyBelgium

France

ALAD

N-SCAN

N-SCAN
N-SCAN

N-SCAN

N-SCANALAD
FIN
N-SCANN-SCAN
N-SCAN

Asia

For more details related to phylotype, see  
Searching for Virus Phylotypes 
Chevenet F, Jung M, Peeters M, de Oliveira T, Gascuel O. 
Bioinformatics (2013) Volume 29, Issue 5Pp. 561-570.

a

a

a

b
a

a
a

b

b

root

a phylotype

Sz = 3

1
2
3

1) set a threshold value for the Sz criteria  (see below)

2) set a threshold value for the Pt criteria. Pt is a 

probably threshold below which the node will be 
considered to be not annotated by an annotation

http://bioinformatics.oxfordjournals.org/content/29/5/561
http://bioinformatics.oxfordjournals.org/content/29/5/561
http://bioinformatics.oxfordjournals.org/content/29/5/561
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1) select the family of ancestral annotation (eg 
parsimony, maximum likelihood, etc.)


2) select the annotation(s) to consider 

3) the « Display » menu enables a) to display (ON) or not 

(OFF) the « bubbles », b) to display a simplified view. 
With the simplified view, if a cluster of strains share 
the same annotations, only one bubble is displayed at 
its root  


4) Adjust the size of the bubbles with the « - » or « + » 
buttons 


Add « bubbles » according to 
ancestral annotations

AA toolbox: displaying ancestral 
annotations

1

2
3
4
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1) « Display » menu:  display (ON) or not (OFF) the 
piecharts


2) display a simplified view by using two thresholds. The 
first threshold (left) set a value for probabilities of 
annotations below which the annotation will be 
aggregated to the « black » portion of the piechart.  
Like this, piecharts will be restricted to higher 
probabilities. The second threshold (right) set a value 
above which, piecharts will not be displayed. These 
thresholds are dynamic (madifying their values will 
automatically updates the tree display) 


3) filter, help to display piecharts for nodes with 
contentious annotations 


4) Adjust the size of the piecharts with the « - » or « + » 
buttons 


Add « piecharts » according to 
ancestral annotations

1

2
3

4

M-%M : if two or more annotations 
are near the majority then the 
piechart is displayed. Here « near » 
mean a probability higher than the 
probability of the majority minus a 
percentage of it. The percentage is a 
user setting

AA toolbox: displaying ancestral 
annotations

1
2

3
4
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AA toolbox: filters

1

2

03ALAY1663
03ALAY1662
03ALAY1706

03ALAY1703
01ALAY1689

00GRAF5754
00GRAF5768

02ALAY1697
02ALAY1711
01ALAY1652

00ALAY1705
03ALAY1704

97ALAY1664
02ALAY1696

00ALAY1714
02ALAY1660

02ALAY1710
98ALAY1709

02ALAY1653
01ALAY1655
99ALAY1712

01ALAY1657
02ALAY1698

02ALAY1659
01ALAY1654

01ALAY1692
03ALAY1707
02ALAY1658

01ALAY1656
01ALAY1691

00ALAY1713
01ALAY1690

02GRAY0296
02GRAY0286

02GRAY0276
02GRAY0271
02GRAY0284
02GRAY0285
02GRAY0288

02GRAY0289
02GRAY0292

02GRAY0293
01ALAY1715

02GRAY0280
02GRAY0278

02GRAY0279
02GRAY0277

02GRAY0298
02GRAY0275

02GRAY0273
02GRAY0274

02GRAY0297
02GRAY0272

02GRAY0294
02GRAY0281

02GRAY0282
02GRAY0295

00GRAY6884
02GRAY0291

02GRAY0283
02GRAY0290
95SEAF9669

00KEAF7086
02GRAY0287
99KEAF7065

01TZAY3306
01TZAY3305

00SEAY5249
01TZAY3314

93RWAY3406
00KEAF7077

00KEAF7052
00KEAF7066
98UGAF4512

02GRAY0314
00KEAF7069

00KEAF7080
99KEAF7075

02GRAY0301
00KEAF7067

00KEAF7053
00KEAF7070

00KEAF7084
97TZAF1872

00KEAF7068
99BEAF8999

94SEAF9671
00KEAF7055

99KEAF7063
91UGAF7368

00KEAF7089
99UGAF4493

92UGU51190
95SEAF7771

98ITAF5285
98ITAF5286

00ITAY0121
94SEAF9670

98UGAF4507
98SDAY2482

00KEAF7081
92UGAB8332

97CMAJ6930
97CMAJ6931

99DEAF7536
01SNAY1631

01SNAY1629
96SNAY1630

02GRAY0303
99ESAY7468

02GRAY0299
02GRAY0300

99ESAY7467
98UGAF4509

98UGAF4508
95SEAF9673

00KEAF7079
00KEAF7083

99UGAF4478
90UGAF7846

99SDAY2494
99SEAY5206

02GRAY0302
03RUAY0393

02SIAJ1139
97BYAF3275

00UAAF3968
00CZAY4296

00CZAY4336
00CZAY4362

00CZAY4248
96CMAJ6134

98CMAJ6933
98CMAJ6932

00SEAY5240
97YUAF9960

02GRAY0270
97FRAJ0558

98FRAJ0552
00GRAF5753

03ESAY2111
03ESAY2099
00GAAJ3398

98CMAJ6934
00GAAJ3391

85UGM62320
00CZAY4286

03ESAY2098
03ESAY2109

97CDAF6240
94CYAF6237

97CDAF6238
83FRK03455

Albania

Greece
Albania
Albania
AlbaniaAlbania
Albania

Albania

Albania

Greece

Greece
AlbaniaGreece
Greece
Greece
Greece

Greece

Greece
GreeceWestEuropeAfricaGreeceAfricaAfricaAfricaWestEuropeAfrica
Africa
Africa
GreeceAfricaAfricaAfricaGreeceAfrica
Africa
Africa
Africa
WestEurope

Africa

WestEurope
WestEurope
AfricaAfricaAfrica
Africa
WestEuropeAfrica
Africa
GreeceWestEurope
Greece
WestEurope
Africa
WestEuropeAfricaAfricaAfricaAfricaAfricaWestEuropeGreeceEastEuropeEastEuropeEastEuropeEastEurope
EastEurope
EastEurope
Africa
WestEuropeEastEuropeGreece
WestEurope
GreeceWestEuropeWestEuropeAfricaAfricaAfricaAfricaEastEurope
WestEurope
AfricaWestEuropeAfricaWestEurope

In this example, ancestral annotations have been 
computed (maximum likelihood F81, marginal). The « > 
M-∂/2 » filter is applied, it highlights nodes (green 
rectangles) having one or more ancestral annotation(s ) 
having a probability near the majority one. First, the 
standard variation (∂) of all the probabilities of the 
ancestral annotations presented at a node is 
computed. Then if a node has at least one ancestral 
annotation with a probability superior to the probability 
of the majority one minus half the standard variation, 
then the node is highlight

Indentify nodes with particular 
characteristics regarding their 
ancestral annotations  

1 Set the symbol used to 
highlight nodes

2 Select a filter
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« T » toolbox, transitions

highlight tree transition paths knowing a sequence of 
annotations  

transition map = a summarized view of all the transitions in the tree  

crossing matrices of annotation with computation of several indices
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« T » toolbox, transition query

Query string, enter manually key words 
here and/or select annotation from the 
insert menu. The query string may includes 
generic characters such as * 

03ALAY166303ALAY166203ALAY170603ALAY170301ALAY168900GRAF575400GRAF576802ALAY169702ALAY171101ALAY165200ALAY170503ALAY170497ALAY166402ALAY169600ALAY1714 02ALAY166002ALAY171098ALAY170902ALAY165301ALAY165599ALAY171201ALAY165702ALAY169802ALAY165901ALAY165401ALAY169203ALAY170702ALAY165801ALAY165601ALAY169100ALAY171301ALAY169002GRAY029602GRAY028602GRAY027602GRAY027102GRAY028402GRAY028502GRAY0288 02GRAY028902GRAY029202GRAY029301ALAY171502GRAY0280 02GRAY027802GRAY027902GRAY0277 02GRAY029802GRAY0275 02GRAY027302GRAY0274 02GRAY029702GRAY027202GRAY029402GRAY028102GRAY028202GRAY029500GRAY688402GRAY029102GRAY028302GRAY029095SEAF966900KEAF708602GRAY028799KEAF706501TZAY330601TZAY330500SEAY524901TZAY331493RWAY340600KEAF7077 00KEAF705200KEAF706698UGAF451202GRAY031400KEAF7069 00KEAF708099KEAF707502GRAY030100KEAF706700KEAF705300KEAF707000KEAF708497TZAF187200KEAF706899BEAF8999 94SEAF967100KEAF705599KEAF7063 91UGAF7368 00KEAF708999UGAF449392UGU5119095SEAF777198ITAF528598ITAF528600ITAY012194SEAF967098UGAF450798SDAY248200KEAF708192UGAB833297CMAJ693097CMAJ6931 99DEAF753601SNAY163101SNAY162996SNAY1630 02GRAY030399ESAY746802GRAY029902GRAY030099ESAY7467 98UGAF450998UGAF450895SEAF967300KEAF707900KEAF708399UGAF447890UGAF784699SDAY249499SEAY5206 02GRAY030203RUAY039302SIAJ113997BYAF327500UAAF396800CZAY429600CZAY433600CZAY436200CZAY424896CMAJ613498CMAJ693398CMAJ693200SEAY5240 97YUAF996002GRAY027097FRAJ055898FRAJ055200GRAF575303ESAY211103ESAY209900GAAJ339898CMAJ693400GAAJ339185UGM6232000CZAY428603ESAY209803ESAY210997CDAF6240 94CYAF623797CDAF623883FRK03455

Albania

Greece
Albania
Albania
AlbaniaAlbania
Albania

Albania

Albania

Greece

Greece
AlbaniaGreece
Greece
Greece
Greece

Greece

Greece
GreeceWestEuropeAfricaGreeceAfricaAfricaAfricaWestEuropeAfrica
Africa
Africa
GreeceAfricaAfricaAfricaGreeceAfrica
Africa
Africa
Africa
WestEurope

Africa

WestEurope
WestEurope
AfricaAfricaAfrica
Africa
WestEuropeAfrica
Africa
GreeceWestEurope
Greece
WestEurope
Africa
WestEuropeAfricaAfricaAfricaAfricaAfricaWestEuropeGreeceEastEuropeEastEuropeEastEuropeEastEurope
EastEurope
EastEurope
Africa
WestEuropeEastEuropeGreece
WestEurope
GreeceWestEuropeWestEuropeAfricaAfricaAfricaAfricaEastEurope
WestEurope
AfricaWestEuropeAfricaWestEurope

1
2

3

The select menu enables the selection of 
annotations to add to the query string


Clic the « Search » button to 
highlight paths 
corresponding to the 
evolutionary scenario 
depicted in the query string. 
Exemple of a query

(HIV-1A majority on ML 
marginal): Africa then Greece 
then Albania

Select the data to be used

Query history, 
saving/loading 
queries


Navigate the query history by using 
these buttons


How to highlight tree transition paths knowing a 
sequence of annotations  
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« T » toolbox, transition map
transition map = a synthetic view of all 
the transitions in the tree  

Select the data to be used1
2
3

03ALAY166303ALAY166203ALAY170603ALAY170301ALAY168900GRAF575400GRAF576802ALAY169702ALAY171101ALAY165200ALAY170503ALAY170497ALAY166402ALAY169600ALAY1714 02ALAY166002ALAY171098ALAY170902ALAY165301ALAY165599ALAY171201ALAY165702ALAY169802ALAY165901ALAY165401ALAY169203ALAY170702ALAY165801ALAY165601ALAY169100ALAY171301ALAY169002GRAY029602GRAY028602GRAY027602GRAY027102GRAY028402GRAY028502GRAY0288 02GRAY028902GRAY029202GRAY029301ALAY171502GRAY0280 02GRAY027802GRAY027902GRAY0277 02GRAY029802GRAY0275 02GRAY027302GRAY0274 02GRAY029702GRAY027202GRAY029402GRAY028102GRAY028202GRAY029500GRAY688402GRAY029102GRAY028302GRAY029095SEAF966900KEAF708602GRAY028799KEAF706501TZAY330601TZAY330500SEAY524901TZAY331493RWAY340600KEAF7077 00KEAF705200KEAF706698UGAF451202GRAY031400KEAF7069 00KEAF708099KEAF707502GRAY030100KEAF706700KEAF705300KEAF707000KEAF708497TZAF187200KEAF706899BEAF8999 94SEAF967100KEAF705599KEAF7063 91UGAF7368 00KEAF708999UGAF449392UGU5119095SEAF777198ITAF528598ITAF528600ITAY012194SEAF967098UGAF450798SDAY248200KEAF708192UGAB833297CMAJ693097CMAJ6931 99DEAF753601SNAY163101SNAY162996SNAY1630 02GRAY030399ESAY746802GRAY029902GRAY030099ESAY7467 98UGAF450998UGAF450895SEAF967300KEAF707900KEAF708399UGAF447890UGAF784699SDAY249499SEAY5206 02GRAY030203RUAY039302SIAJ113997BYAF327500UAAF396800CZAY429600CZAY433600CZAY436200CZAY424896CMAJ613498CMAJ693398CMAJ693200SEAY5240 97YUAF996002GRAY027097FRAJ055898FRAJ055200GRAF575303ESAY211103ESAY209900GAAJ339898CMAJ693400GAAJ339185UGM6232000CZAY428603ESAY209803ESAY210997CDAF6240 94CYAF623797CDAF623883FRK03455

Albania

Greece
Albania
Albania
AlbaniaAlbania
Albania

Albania

Albania

Greece

Greece
AlbaniaGreece
Greece
Greece
Greece

Greece

Greece
GreeceWestEuropeAfricaGreeceAfricaAfricaAfricaWestEuropeAfrica
Africa
Africa
GreeceAfricaAfricaAfricaGreeceAfrica
Africa
Africa
Africa
WestEurope

Africa

WestEurope
WestEurope
AfricaAfricaAfrica
Africa
WestEuropeAfrica
Africa
GreeceWestEurope
Greece
WestEurope
Africa
WestEuropeAfricaAfricaAfricaAfricaAfricaWestEuropeGreeceEastEuropeEastEuropeEastEuropeEastEurope
EastEurope
EastEurope
Africa
WestEuropeEastEuropeGreece
WestEurope
GreeceWestEuropeWestEuropeAfricaAfricaAfricaAfricaEastEurope
WestEurope
AfricaWestEuropeAfricaWestEurope

Gre
1

Gre
1

Gre
1

Eas
1

Alb
2

Gre
3

Wes
4

Afr
0

Phylogenetic 
tree with AA

Transition map

X-, X+ abscissa scale factor

Y-, Y+ ordinate scale factor

O-, O+ bubble scale factor

F-, F+ font size

A transition map can be 
saved under the standard 
Newick format

Clic these buttons to 
adjust the map layout:
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« T » toolbox, transition map
Transition map layouts Mono layout count every transitions in the 

tree, edges of the map can be 
proportional to the branch lengths of the 
tree. Piecharts with a percentage display 
the proportion of subsequents strains 
annotated with the same ancestral 
annotation. Mono map can be computed 
« on the fly » knowing a depth level 
selected by the user (drag a gauge)

Multi layout are more synthetic 
views. Node can display the 
number of the same transition 
(but at a different position and/or 
a different depth level in the tree)

Slanted Radial Rectangular
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Edge size is proportional to the 
number of the same transition, 
but at different positions and 
depth levels

Pointing a node from a transition 
map highlight the corresponding 
subparts of the tree
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« T » toolbox, matrices of transitions

1

2

1

2

Select the family of data to be used to 
compute the matrices of transitions

Select the transition matrix to compute, it 
will be displayed in the current view

• The matrix « Count » counts the number of transitions from the annotation « a » to the annotation « b ».


• The matrix « Relative rate » count-based estimation of the relative transition rate, where raw counts are normalized 
and divided by state priors : 

Matrices of transitions 
are matrices crossing 
annotations and giving 
several indices between 
couple of annotations

∂ab N a➞b
∏bN a. *

=
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« C » toolbox

Graphical comparison of ancestral annotations from a map

Graphical comparison of ancestral annotations from several maps
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« C » toolbox

Adjust the size of the bubbles with 
the « - » or « + » buttons

In this example, the primary annotations have 
been used to compute (PastView) three sets of 
ancestral annotations: ML marginal majority, 
ML joint and Parsimony (DELTRANS).   If the 
ancestral annotations are the same between 
the three data sets for a node, the tree is 
foreground color-coded according to the color 
associated to the annotation. If not, colored 
bubbles are drawn showing the 
inconsistencies between the methods (the 
white/grey color indicates ambiguities for the 
parsimony method)

Intra Map comparison
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« C » toolbox BALT
BALT

Russia

FIN

Russia

Denmark

S-SCAN

ALAD

Germany

Belgium
France
Belgium
GermanyBelgium
France

ALAD

N-SCAN

N-SCANN-SCAN

N-SCAN

N-SCANALAD
FIN
N-SCANN-SCAN
N-SCAN

Asia

Adjust the size of the bubbles with 
the « - » or « + » buttons

In this example, the primary annotations have 
been used to compute ML marginal and 
Bayesian ancestral annotations (import from a 
NEXUS output).  For each node, If the 
ancestral annotations are the same (the 
majority ones) between the two methods, the 
tree is foreground color-coded according to 
the color associated to the annotation. If not, 
piecharts are drawn showing the 
inconsistencies.
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Appendix

Computing the marginal posterior probabilities of every state 
for each of the tree nodes (F-81-like) and the joint ancestral 

scenario with the maximal posterior probability  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tree rescaling. maximize the tree likelihood to find the scaling factor with 
iterative calls to a Pruning (bottom-up) with a gold number or Brent search. The 
tree is then rescaling with the found scaling factor

Probability of changes along a branch of length t is expressed as: 

PC(i!j/l)=(1-e-µl)𝝅j if j ≠ i

 = e-µl + (1-e-µl)𝝅i otherwise

With 𝝅i equilibrium frequency (priors)
user supplied, roughly estimated from the state frequencies observed at 
the tree tips  or equal probability

µ=1/(1-∑𝝅i)2
i

(normalization factor)with

bottom-up computation of 'down' conditional likelihoods (post-order recursion 
using the pruning algorithm 

top-down computation of 'up' conditional likelihoods (pre-order recursion)

computation of the states marginal posterior probabilities knowing the 'down' and 'up' 
conditional likelihoods 

1

2

4

3

Computing the marginal posteriors probabilities is done in four steps:

Computing the marginal posteriors probabilities (F81-like)
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Lup(G/i) =[∑PC(i!j/lg)Lup(T/j)[∑PC(j!k/ld)Ldown(D/k)]]
j k

Lup(D/i) =[∑PC(i!j/ld)Lup(T/j)[∑PC(j!k/lg)Ldown(G/k)]]
j k

Lup(T/j) = 1 si T is the whole tree 

Post(N,i)=𝝅i Ldown(N/i) Lup(N/i) / L(T)

i
L(T)=∑𝝅i Ldown(N/i) Lup(N/i)

tree rescaling. maximize the tree likelihood to find the scaling factor with 
iterative calls to a Pruning (bottom-up) with a gold number or Brent search. The 
tree is then rescaling with the found scaling factor. G, D = Left and Right 
descendant respectively

L(T)=∑𝝅i Ldown(T/i)
i

Ldown(T/i) =[∑PC(i!j/lg)Ldown(G/j)]*[∑PC(i!j/ld)Ldown(D/j)]
j j

Ldown(F/i) = 1 if the tip F is annotated with i, 0 otherwise

1

2

3

4

Computing the marginal posteriors probabilities (F81-like)

bottom-up computation of 'down' conditional likelihoods (post-order recursion 
using the pruning algorithm 

top-down computation of 'up' conditional likelihoods (pre-order recursion)

computation of the states marginal posterior probabilities knowing the 'down' and 'up' 
conditional likelihoods 

The ‘up’ likelihood of G is calculated from the ‘down’ likelihood of D and the ‘up’ 
likelihood of their common father, and vice versa.
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Ln A
Ln B

Lg A
Lg B

Ld A
Ld B

L = 𝝅A * LnA + 𝝅B * LnB

LnA = (LgA*PC(A->A)+LgB*PC(A->B))*(LdA*PC(A->A)+LdB*PC(A->B) 

LnB = (LgA*PC(B->A)+LgB*PC(B->B))*(LdA*PC(B->A)+LdB*PC(B->B) 

L(T)=∑𝝅i Ldown(T/i)
i

Ldown(T/i) =[∑PC(i!j/lg)Ldown(G/j)]*[∑PC(i!j/ld)Ldown(D/j)]
j j

Ldown(F/i) = 1 if the tip F is annotated with i, 0 otherwise 

« post order »

Conditional Likelihood 
Knowing A, Left 
descendant

The pruning algorithm (Felsenstein 1981) 

States A and B
G left descendant
D right descendant
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V V VA A
1 2 3 4 5

6

7

8

A
V

VA
0.7

0.45

0.3

0.55

PC
From

To

𝝅A
𝝅V

=
= 0.6 (3/5)

0.4 (2/5)

1

2

Up

V V VA A
1 2 3 4 5

6

7

8

If 8 is A 
If 7 is A  L7= 0.7x0.7x0.147= 0.072
If 7 is V  L7= 0.3x0.7x0.1361= 0.02856

If 8 is V 
If 7 is A  L7= 0.45x0.7x0.147= 0.0463
If 7 is V  L7= 0.55x0.45x0.1361= 0.03366

A

A

3

V V VA A
1 2 3 4 5

6

7

8

If 7 is A 
If 6 is A  L6= 0.7x0.3x0.7= 0.147
If 6 is V  L6= 0.3x0.55x0.45= 0.07425

If 7 is V 
If 6 is A  L6= 0.45x0.3x0.7= 0.0945
If 6 is V  L6= 0.55x0.55x0.45= 0.1361

A

V

(Pupko, 2000)Computing the joint scenario, example (Yang, 1995)

If 8 is A L8 = 0.3x0.3x0.072x0.4=0.0026

If 8 is V L8 = 0.55x0.55x0.0463x0.6=0.0084 V

V V VA A
1 2 3 4 5

6

7

8

Tree scaling, then :  Up + Down

Priors

Probabilities of change
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If 7 is V  L7= 0.55x0.45x0.1361= 0.03366
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If 7 is A 
If 6 is A  L6= 0.7x0.3x0.7= 0.147
If 6 is V  L6= 0.3x0.55x0.45= 0.07425

A

V

(Pupko, 2000)(Yang, 1995)
Tree scaling, then :  Up + Down

If 8 is A L8 = 0.3x0.3x0.072x0.4=0.0026

If 8 is V L8 = 0.55x0.55x0.0463x0.6=0.0084 V

V V VA A
1 2 3 4 5

6

7

8

V

A

A

Computing the joint scenario, example

If 7 is V 
If 6 is A  L6= 0.45x0.3x0.7= 0.0945
If 6 is V  L6= 0.55x0.55x0.45= 0.1361


