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Edit toolbox overview
e tools for tree and annotations edition
* specific tools for tree edition
» specific tools for edition of annotations

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

T toolbox overview

e query and display of transitions
e transition maps
e transitions matrices

C toolbox overview
» display inconsistencies
» projection of others distributions of ancestral annotation



Goals of PastView and terminology

Strains sampling / databank

' & character states

« phenotypic » level
geographic origin, resistance to a treatment, life history traits, ...)

sequences
molecular level :

phylogehetic tree primary annotations

PastView analysis:

Ancestral

0 sequence

Compute (or import) and display
ancestral annotations

e Analyse transitions of ancestral annotations




Installing and running PastView

1 www.pastview.org and scroll to the download and install section

PastView x

<« C O Nonsécurisé | web-mab.lirmm.fr/pastview,

o

Sop. 2018 Pa
Jul. 2018 Pas

PastView ots

2 download and install tcl/tk

PastView user’s manual v.1

PastView tutorial #1

How to load & run PastView ?

Funding

IRD - MIVEGEC (15C)

o 1) Download & Install Tcl/Tk: OSX Linux Windows
2) Download PastView package (source code, multi-platforms)

3) under Linux or OSX: from a terminal, goto to the downloaded PastView folder, then command "wish", then from the wish prompt, command "source
pastview.tcl". Under Windows: double click the pastview.tcl file.

o AL LI LI WSt AN, MR, £ Lt

danew method,

m
and decision-making tools (PastView). The project wll enable &
epidemiological siuation of these areas, analyze PULY sra
understand the links between PUUV epidemiology and evolutor

o0 pastview — Wish « wish — 80x24
Last login: Mon Nov 19 14:29:50 on ttys@e0@
[MacBook-Pro-de-Francois:~ chevenet$ cd Desktop
[MacBook-Pro-de-Francois:Desktop chevenet$ cd pastview
[MacBook-Pro-de-Francois:pastview chevenet$ wish
% source pastview.tcl
PastView v.39

% ]

o BEAST import

Select BEAST autput



http://www.paela.org

Overview of the PastView interface

- = Load

@®<ﬂ$

File Edit

Input / Output

|

Load tree...

Load annotations...

=

Load support...

Controls

- = Import

Select NEXUS file

Import

~ - Annotation format

Select annotation file

r = Save

Save graphic as SVG...

Save graphic as PS...

Save annotations

- = Preferences

Theme

Background color

Hel

p

PastView v.45
‘ Maps ‘ Info |
-~ Map
Map selection V| + Map - Map Vl Display Vl + Panel - Panel “
~Map #1
Tree Panels

J' #1.1

»

Data
visualization, a
« map » is sub-

divided into
one tree view
and one or




PastView toolboxes

-+ Transtions Guery

The info tab output textual results
/

Maps | Info ‘

+ Map
Map selection V| + Map | - Map V| Display v + Panel | - Panel |




Overview of the PastView interface

| NON ) PastView v.45

@@<x‘$ ‘Maps‘lnfc|
File Edit AA T | C [ . ”

M lecti v M -M W | Displ v P | -P |
Tree & Annotation Edition Sl | v I ap | lspray | *rane | ane

PastView manages multiple
~Panels maps

r#1.1

-+ Global

| A map is dedicated to a
‘_ Ab _‘ ‘ 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

—Colors

‘ Color set (H) v

’ Color update (S & V) v

120 120
I PR | [ JRT |

~Panels
r#2.1

r 2 Tree

Layout
Albania
Alb _@ = Belgium
-~ = Byelorussian
@ u 8ameroon
= Cyprus
S Fa = CzechRep.
= Dem.Rep.ofCongo
France
Ken Gabon
Germany
= Greece
Italy

Uga Kenya
/(—4 = RussianFederation
Rwanda

Senegal

Leaves

Branches

0 ‘ - ‘ "é \‘ @

Slovenia
Spain
Sudan
Sweden

- = Annotation

Tanzania
Uganda

Ita
. = Ukraine
Gab

Leaf annotation

= Yugoslavia

;Nod_eaﬂtation
sp Lb Id
0.25 0.75

1§

‘ Parameters




PastView toolboxes

« File » « Edit » « AA » « T » « C »

e cevew 3
Fils| et (AT C | waps info

olobal +vap - wop | oispiay - +View ~View

ede Beoe<<xes Beo<xNes Beoe<3es Be<xse

| Cile Edit AA File Edit AA File Edit AA i e File Edit AA e File Edit AA
Input / Output Tree & Annotation Edition Compute & Display Ancestral Annotations Transitions of Ancestral Annotations Comparative Analysis
r @ Load l r = Compute
i f r = Global
Load tree... Parsimony ‘
Load annotations... (" DELTRAN - - Transitions Query
?
F81-like ‘ - 5
Load support... Insert v‘
Joint scenario ‘ : :
Data V‘
- = Import (" priors: tree frequency . .
Select NEXUS file ‘ © itess celivEh. Search ‘ - -~ Intra MAP Inconsistencies :
- Display On/Off ‘
e |
Q r = AA Tree color - + ‘
Edit V‘
QI Data v
kFg
Color
I A ‘ ~Colors ‘
mECh 0.00
‘ Color set (H) v |
Bg
r = Annotation format ‘ Celler wpEkie (© & V) v Sz = 2
Select annotation file ‘ | 120 I 120 [% Pt = 0.65 r = Transitions Map
‘ Color Data ‘
Full | options... V‘
' Tree ) i
r -~ AABubble Compressed |opt|ons... V‘
Layout V‘ Data V‘ .
Save (Newick)
Leaves V‘ :
Import ‘ Annotation V‘ Q | Q | Q | ® ‘
Branches v ‘ f v‘
Display [S§ | (C | e | @ ‘ - = Inter MAP Inconsistencies
- Save o = 2 6) istributi
. - v AA distribution from v ‘
Save graphic as SVG... v ‘ el
i Bubble ‘
Save graphic as PS... V‘ 4 AA PieChart "
Piecharts
Save annotations v ‘ Display V‘
' Annotation
Leaf annotation [
- Preferences - C>M-%M[o1 | - = Transitions Matrix
Theme © Node annotation
sp b 1d - Pata
Background color 0.25 0.75 Display
J | JR |
Help ! © Filters
‘ Parameters v
Filter




« File » toolbox overview

Beoe<xse

File Edit AA T

Input / Output

Load

Load tree...

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

Load annotations...

Load support...

Import

Select NEXUS file

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

Import

r Annotation format

Select annotation file

Translation of a strainsXvariables
annotations matrix to a
strainsXmodalities matrix

Import

r Save

Save graphic as SVG... v

> Saving graphics and annotations

Save annotations v

Preferences

v Miscellaneous controls (default
ackground color = Values for the graphical user,s
Exit i nte rfa ce)

Help




« File » toolbox, Load

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

File Edit AA i C

- Input / Output

Load

oo || @ Load 2 Clic the « Load annotations... » button and select an
1 annotation file following the PastView format (see
Load Annotations... D below). In this example the annotation file contains
3

Load Tree...

r Import

Select NEXUS file

Load Support... primary annotations only.

Import —

r - Annotation format

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

Save graphic as SVG...

Save graphic as PS...

Annotations : V , primary annotations

HIV-1A-tree.txt O PAELAexport-HIV-1A-annotation-Region-ANNOTATI...
.84:0.00424, ID,Africa,Albania,EastEurope,Greece,WestEurope
((QOALAY1714:0.00000,02ALAY1696:0.03541)0.81:0.00425,
(97ALAY1664:0.01327, (03ALAY1704:0.03110, 00ALAY1705,0,1,0,0,0
((QOALAY1705:0.00858,01ALAY1652:0.00000)0.89:0.00875,
((02ALAY1711:0.00000,02ALAY1697:0.00853)0.00:0.00000, 00ALAY1705,0,1,0,0,0
(0OGRAF5768:0.03063,00GRAF5754:0.00871)0.75:0.00480)0.89:0.
00868)0.00:0.00000)0.62:0.00442)0.79:0.00420)0.00:0.00000)0 00ALAY1705,0,1,0,0,0
.00:0.00000,
((@1ALAY1689:0.00413,03ALAY1703:0.01753)0.88:0.00867, ©0ALAY1713,0,1,0,0,0
(03ALAY1706:0.00860,
(03ALAY1662:0.00429,03ALAY1663:0.00877)0.75:0.00426)0.80:0. 00ALAY1713,0,1,0,0,0
00432)0.00:0.00000)0.00:0.00000)0.96:0.01745)0.00:0.00000)0

00ALAY1713,0,1,0,0,0

81:0.00435)0.88:0.00873)0.00:0.00000)0.74:0.00429)0.89:0.01
264)0.77:0.00447)0.00:0.00000)0.60:0.01845)0.78:0.01376)0.6 @0ALAY1714,0,1,0,0,0
7:0.00449)0.60:0.00303)0.69:0.01023)0.88:0.04473)1.0:0.0088 te

5); 00ALAY1714,0,1,0,0,0




« File » toolbox, Load

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

B <X canvas)
AT
I e Load o) Clic the « Load annotations... » button and select an annotation file
D Load Tree... 1 with ancestral annotations, following the PastView format (see
Load Annotations... (8 be!ow). In this exa_mple ancestral annotations are saved b_y using
Load Support 3 unique IDs to put in regards node of the tree with annotations.
| E These IDs must be used in the newick string in place of the support
T values (before the « : » character)
3 Clic the « Load support... » button if support are available. The
|
fompmemsor <] format follows the annotation format (with IDs)
Save graphic as PS... V‘

® PUUPAMout-TREE.txt

12406)8:40.44440583562039)5:21.323835121638126,6:53.5
3:44.84397430424741,
10,1.0,0,0,0,0,0,0,0,0,0,0
69277749271)21:1.9321567648856899,22:2.82872369266061 11,0.9999310368607979,0,0,0,0,0,0,0,3.448156960104824E-5, 3. 4481
12,0.997862142684735,2.413709872073377E-4, 0, 1. 0344470880314473E
4102)20:6.667744722217094)17:2.028583298602598,18: 14, ,2.413709872073377E-4,0.001310299644839833, 1. 3792627840419295E~
,16:21.41375533366562)14:20.43021897058179) 11 182603

6349863194)31:5.404144385782047,32:8.459610020768423) HEs
22599)27:228.48031418279106, (35:17.267632291164546, 1701,
18947)36:11.949077455945599) 28:250.7966763308525)12:3 18,1.
)1:193. 2635595243379, 19, 1.
197584515)45:10.047687427107803,46:45.97004940295295) 20,1
013102, (51:85.52374734345193, 212

982313313)55:2.9967686510419753,56:3.9120052492733066 o

24,1.

[SESESESESRSERGSESESRSES SRS

413524346)54 10. 443960560638288)5 174.6445749686784)5

0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0.0

S
S
S




« File » toolbox, NEXUS import

- Input / Output

@O'Cﬁ

- Load

Load tree...

Load annotations...

Load support...

Import

Select NEXUS file

Import

- Annotation format

Select annotation file

Import

- Save

Save graphic as SVG...

Save graphic as PS...

Save annotations

- Preferences

Theme

Background color

Help

e Import

Select NEXUS file 1

length_median
locations.rate_95_HPD
locations.rate_range
locations.rate_median
height_range
height_95_HPD

Import

[ NON ] puumala-BEAST.txt

begin trees;
tree TREE1 = [&R] ((('AB010731|Tobetsu-60Cr-93|Japan-Tobetsu/
1993' [&length_range={0.4029481483144,249.1723528047},Location.set.prob={1.0}, length_95%_HP
D={17.55202614901,106.8827008805},Dataset:l.O,Alex.rate=3.742851238039271E—4,A1ex.rate_ran
ge={6.161772228039226E-5,0.0774320091748495}, length=57.737251426990966, Location.set={"Asia
"},Location.rate_95%_HPD={2.620502257903874E-4,0.0012593062731722008}, Location. rate_range=
{1.546448658943896E 4,0. 0345598754391274} Location.rate=8.017967460570342E—4,height median
=22,

h
00000000462933} Alex. rate 95%_HPD={1. 0924896384637176E 4,5, 180514799269322E 4}, length med1
an=55. 16606554825 Locatlon prob 1.0, Alex rate_| medlan 2. 715114962236604E 4 height=22.

1995" [&1ength range={2. 243251188107 251 1723528047}, Locatlon set. prob— 1.0}, length_95%_HPD
={21.16604887199,111.0459283964},Dataset:l.O,Alex.rate=4.631698685664696E—4,Alex.rate_rang
e={7.447322841806429E-5,0.10575119123442762}, length=59.71817197959406, Location.set={"Asia"
},Location.rate_95%_HPD={2.620502257903874E-4,0.0012593062731722008}, Location. rate_range={
1.546448658943896E-4,0. 0345598754391274} Location.rate=8.017967460570342E-4,heiqht median=
20,

0000000462933} Alex. rate 95% HPD={1. 1696586352469834E 4,6. 102456615184522E 4}, 1ength med1a
n=57.16606554825, Location.prob=1.0,Alex.rate_median=3,0381924973610125E-4, height=20.
00003912,Location:"Asia”]:57.238555)

[&length_range={7.605049506632,2342.206796722}, length_95%_HPD={300.8826510243,1340.3188834
98}, Location.set={"Netherland","Asia","South-Scandinavia","Baltic","Denmark","North-
Scandlnav1a","Ru551a"} Location.rate= 7 645273088274681E-4, height medlan 77. 23855484829608
22.402948148312902,271. 17235280430964} Location.rate_median=6.57
gh 95%_HPD={41. 072859845740965 129. 37176679648132} Alex. rate_95

3 Import ......... 46076286994498E—4}, 'l.ength medlan=778.66388252605, Locatlon.
Select NEXUS file =
»

DEN-1_Walimbe_dataset.rate_median 1 S flle bl:ltton
locations.prob and select a NEXUS output, wait for
locations.rate .
focations.set o the parsing of the data
DEN-1_Walimbe_dataset. _range
length_95_HPD

~ Import Select the variable of annotation to

Select NEXUS file

DEN-1_Walimbe_dataset.rate_median
locations.prob

locations.rate

focations.set
DEN-1_Walimbe_dataset.rate_range

length_95_HPD
Import 3




« File » toolbox, annotations format

| NON ) ~ HIV-1A-annotation.txt ~
Name , Country , CountryCode , Region

|
'98CMAJ6932"', 'Cameroon', 'CM', 'Africa’
'98CMAJ6933"', 'Cameroon', 'CM', 'Africa’
'96CMAJ6134', 'Cameroon','CM', 'Africa’

'00SEAY5240', 'Sweden', 'SE', 'WestEurope'
'97CDAF6240', 'Dem.Rep.ofCongo’', 'CD', 'Africa’

: : : '97CDAF6238"', 'Dem.Rep.ofCongo','CD', 'Africa’
Select the Strglns x Variables file (1).ther_1 197CMAJB030" | ' Cameroon’, TCM ' . *Africa’
- - select one of its variable to extract, in this example O7CMAI6931 7, [Cameroon7, TCM 7, [Africa)
Be<x3e the « Region » variable (2), and '00GAAI3398", 'Gabon', 'GA', 'Africa’
R '@0GAAIJ3391"', 'Gabon', 'GA', 'Africa’

'99KEAF7063"', 'Kenya', 'KE', 'Africa’
'99KEAF7065"', 'Kenya', 'KE', 'Africa’
'Q0KEAF7077"', 'Kenya', 'KE', 'Africa’

@ Annotation Import '@0KEAF7079', 'Kenya', 'KE', 'Africa’
'00KEAF7089', 'Kenya', 'KE', 'Africa’

Load tree...

Load annotations...

Load support...

~ Import

41 Sselect Annotation file
o ; Country
" CountryCode
o Region

Annotation format ———————— T
Select annotation file U

Import

- Save

Save graphic as SVG... [ ) @  PAELAexport-HIV-1A-annotation-Region-ANNOTATI...
Save graphic as PS... ID,Africa,Albania,EastEurope,Greece,WestEurope

Save annotations

00ALAY1705,0,1,0,0,0

- Preferences

Theme @GALAY17@5,@, 1,0, 0,0

Background color

Help 00ALAY1705,0,1,0,0,0

00ALAY1713,0,1,0,0,0

00ALAY1713,0,1,0,0,0

00ALAY1713,0,1,0,0,0

00ALAY1714,0,1,0,0,0

00ALAY1714,0,1,0,0,0




« Fille

Eo<$

File Edit AA

» Input / Output

' Load

Load tree...

Load annotations...

Load support...

~ Import

Select NEXUS file

Import

Annotation format

Select annotation file

Import

Save

Save graphic as SVG...
Save graphic as PS...

Save annotations

' Preferences

Theme

Background color

Help

» toolbox, saving graphics

RO

01 ALAY L ERAF: 1 703
% § RAF5768
%5Y1 704
97ALAY1
LAY1696
00ALAY1714 Y1660

S8 2LA AY1 653

8§A|:AY1 657
A

1?3?58

r—\m

01AL

@ Save
Save graphic as SVG... v
Save graphic as PS... v
Map #1 tree = Select the map =
Map #1.1 view #1.1 and the canvas to §éi€%‘\g
Map #1.2 view #1.2 be saved T g,
&@02'99077 Q 00KEAF7052
QQKE%%& 00KEAF7080
RAY0301

O0KR X% F?%

97

0%(2‘ A

99ESAY7467

00CZA
00CZAY424

00SEAY
000 02GF
OO

(X X ‘

Africa
Albania
EastEurope
m Greece
m WestEurope



« File » toolbox, preferences

RBe<xgse

File Edit AA T (o]
Input / Output

Load

Load tree...

Load annotations...

Load support...

et . Different themes for the PastView
_+* graphical user interface

- @ Preferences

Import ‘

.

r © Annotation format

Theme

Select annotation file

Background color Tree canvas backround color

View canvas background color

Help

.04 o




« Edit » toolbox overview

Beo<x3e

Edit AA

‘ Tree & Annotation Edition

r = Global

Q Edition of tree AND annotations (reset, z-ooms, move, colors...)

—Colors
Color set (H) v

Color update (S & V)
120 120

- 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)

15



« Edit » toolbox ciona

A - @ Global .- Global view of the tree
: “"  with moveable and

.

resizable brush (zoom)
.. Reset menu -.......
L 4 ““‘ '--..-----...._k Reset all
g; Tree foreground color
e q Tree background color
. Fit to window Line width
~Colors .*
‘ Color set (H) v .~Zoom In Frame Leave foreground color
‘ Color update (S & V) - st*t Leave annotation
120 120

— —— Map tree

Map views

r @ Tree

Layout

Leaves

Branches

r ~ Annotation

Leaf annotation

»,r_NodieaEtation
Sp Lb Id

0.25
[

‘ Parameters



« Edit » toolbox

Select an annotation to

Be<x3s tEUro change « on the fly » the Hue
5 Greece value of the cqlor associated
. to the annotation

o WestEurope

Add Legend to Map
Delete Legend from Map
Q Add Legend to Board

! Delete Legend from Board
7(;(:::5(91: (H) vA Co I o rs o
Color update (S & V) | .‘
o - ” Color set (H) v Tree BG
- Tree FG Saturation and Value
. Color update (S & V) oY.. Piechart

Layout

86 Bubble
— Tips

's; —

Equalize

r ~ Annotation

Leaf annotation

»,r_NodieaEtation
Sp Lb Id

0.25
[

‘ Parameters




« Edit » toolbox

—Colors

‘ Color set (H)

‘ Color update (S & V)

120

120

JE |

JE |

Tree
Layout
Leaves
Branches

o ]
[ o4

r ~ Annotation

Leaf annotation

r © Node annotation

S

0.25

[

’ Parameters

Tree

- @ Tree

.*
.
.

Layout

Leaves

Branches

-
’$
[
o
*
*
“.
’$
[
‘1
*
“
*
©
* '
“

Cro

*
“
*
*
*
*
*
*
*
.
+*
.

\
.
.
*
*
*
*
*
*
*
*
*
*
*
+*
*

\
.
.
*
*
*
*
r *
*
*
*
*
*
*
“
*

Laderize up
Laderize down

Rotation

On/Off
Font
Color

Size -
Size +

Size 1
Size 2
Size 3




« EdIt » toolboXx ~nnotations

Color labels
Color brackets with text
“““““ Color brackets without text

- @ Annotation

o
“‘
o 03RUAY0393
o 02SIAJ1139
97BYAF3275

A
o
.

. [ }
Leaf annotation v
- @ Node annotation e

00
85UGM(

Sp b Id

0.25
e

a
"a
"
"
L]
......
a
"
Sa
"a

‘ Color update (S & V)
120

‘ Color set (H) v‘

120

Parameters  , .

Support On/Off

Color
Tree foreground color
v Tree annotate




< AA » tOOIbOX OverVieW AA = Ancestral Annotations

Beoe<x3s

File Edit AA

Computation of ancestral annotations knowing a tree and

primary annotations, by parsimony and maximum
likelihood (marginal and jointed methods)
Displaying ancestral annotations
e

- | Highlight nodes with several filters

20



AA toolbox: compute ancestral
annotations

IQO?§:$

File Edit AA Cc

A splay Ancestral Annotations

Compute

Parsimony

¢ ACCTRAN: DELTRAN

F81-like
Joint scenario

priors: tree frequency
e priors: equiprob.

~ AA Tree color

Data v

_Fg

Color

0.00

r = AA Bubble

Data

Annotation

Display

- AA PieChart

Display

0.00

[t 1
[ >M-%M|o1

-+ Filters

Filter

- Compute

Parsimony

DELTRAN
F81-like

Joint scenario

( priors: tree frequency

(e priors: equiprob.

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

Select the option




AA toolbox: compute ancestral
annotations

Rexgse

-
File Edit AA T Cc
A splay Ancestral Annotations

Compute

Parsimony

¢ ACCTRAN: DELTRAN

F81-like

- - Compute

Joint scenario

priors: tree frequency

e priors: equiprob. Pa rSimOny ‘

| e  ACCTRAN " DELTRAN 1 Select the priors option

Data v ‘

A& F81-like 2

Color

000 ‘ 2 C(Click the « Max.Lik. Marginal

= Joint scenario

priors: tree frequency

e priors: equiprob.

r = AA Bubble

Data

Annotation

Display

- AA PieChart

Display

0.00
[t
[ >M-%M|o1

-+ Filters

Filter




AA toolbox: compute ancestral
annotations

Rexgse

-
File Edit AA T Cc
A splay Ancestral Annotations

Compute

Parsimony

¢ ACCTRAN: DELTRAN

F81-like

- = Compute

Joint scenario

priors: tree frequency

e priors: equiprob. Pa rSimOny

e ‘« ACCTRAN: " DELTRAN 1 Select the priors option

Data v ‘

R F81-like

Color

0.00 Click the « Max.Lik. Joint

=i

Joint scenario 2 2

priors: tree frequency

e priors: equiprob.

r = AA Bubble

Data

Annotation

Display

- AA PieChart

Display

0.00
[t
[ >M-%M|o1

-+ Filters

Filter




AA toolbox: displaying ancestral
annotations

@0?$$

File Edit AA C
Computc JWepiay Ancestral Arnotatons
o Compute
« ACCTRAN e | -~ AATree color
"""""""""""""""""""" F81-like | 1) select the family of ancestral annotation to use for

| Data 1 h highlighting the tree : parsimony, majority of marginal

maximum likelihood (or Bayesian), joint maximum

Joint scenario

(" priors: tree frequency B
© priors: equiprod. Fg likelihood

~ . AA Tres color Color 2 2) Clic the « Color » button to color the tree

Data v 3) Adjust the threshold (only for ancestral annotation

[Fo 0.00 with likelihood values), the ancestral annotations with
—— 3 a likelihood value under this threshold value will be

[
'Bg
|Sz =

-+ AA Bubble

Data

Annotation

Display

© AA PieChart

Display

0.00
[ |
[ >M-%M|01

-+ Filters

Filter




AA toolbox: displaying ancestral
annotations

- = AA Tree color

@0?$$

File Edit AA (o]

A splay Ancestral Annotations

© Compute

Parsimony ’

(" DELTRAN

F81-like ’

Joint scenario ’

(" priors: tree frequency
(e priors: equiprob.

AA Tree color

Data

,Fg

Data A 4

‘ Color

-+ AA Bubble

Data

Annotation

Display

© AA PieChart

Display

0.00

[—i |
[ >M-%M o1 |

-+ Filters

Filter

Searching for Virus Phylotypes
Chevenet F, Jung M, Peeters M, de Oliveira T, Gascuel O.

Bioinformatics (2013) Volume 29, Issue 5Pp. 561-570.

—_h
N—"

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

AA toolbox: displaying ancestral
annotations

Boe<xe

File Edit AA Cc
Conpucglqpiay Arcostal Annotaions 1) select the family of ancestral annotation (eg
- Compute T | parsimony, maximum likelihood, etc.)
— | Persimony 2) select the annotation(s) to consider
« ACCTRAN * DELTRAN : :
. | 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

Joint scenario ‘

(" priors: tree frequency
*© priors: eauiprop. -~ AABubble the same annotations, only one bubble is displayed at
-+ AA Tree color 1 rts rOOt
Data - Data v 4) Adjust the size of the bubbles with the « - » or « + »
- buttons
Color Annotation 2 w
Display 3
4
AA Bubble

Data
Annotation

Display

o AA PieChart

Display

[ >M-%M|01 |

-+ Filters

Filter




AA toolbox: displaying ancestral
annotations

Be<Xxse
File Edit AA T Cc
Computc JMfepiay Ancostal Annoatons |
* Compute 1 « Display » menu: display (ON) or not (OFF) the
S _ Persmeny piecharts
CACCTRAM - DRITRAR 9 display a simplified view by using two thresholds. The
,Fm"'ke : | - @ AA PieChart first threshold (left) set a value for probabilities of
T | annotations below which the annotation will be
« priors: equiprob. Display 1 v ‘ aggregated to the « black » portion of the piechart.
Like this, piecharts will be restricted to higher
- AATree color 0.00 0.90 probabilities. The second threshold (right) set a value
-~ ~ I o | T above which, piecharts will not be displayed. These
) Color " >M-%M 0.1 8 thresholds are dynamic (madifying their values will
: —_—— automatica es the tree displa
- 4
1

© AA Bubble

Data

Annotation

Display

AA PieChart

Display

>M - %M 0.1

-+ Filters

Filter




AA toolbox: filters

B @

File Edit

<%

C

S

A splay Ancestral Annotations

r - Compute

Parsimony

(" DELTRAN

F81-like

Joint scenario

o Filters

(" priors: tree frequency
(e priors: equiprob.

Filter v ’

- = AA Tree color

>M-02

Data
-
M Pupk
ajo # Pupk.
Color

0.00

[
_Bg

Sz = 2

[x Pt = 0.65

Color

- = AA Bubble

Data V|

Annotation V‘ SY' I lbOl

Display v‘

_ + R

r = AA PieChart

Display v‘

0.00 0.90
[ [ JE

[ >M-%M|0.1

Filters

Filter

A(n) # A(father) (majo.)
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« T » toolbox, transitions

Be<Xxse

File Edit AA T C

Transitions of Aff ral Annotations

- - | highlight tree transition paths knowing a sequence of
Search annOtatiOnS
|< < > >|

r Transitions Map

Data

Full options...

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

Save (Newick)
Qa | a | a @
€ | € | q @«

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

How to highlight tree transition paths knowing a

mEELsE | Sequence of annotations
i i c e
Transitions of Ancestral Annotations r @ TranSItlonS Query
Africa Greece Albania @ ------p Query string, enter manuallly key words R
here and/or select annotation from the AL ROALAY 1703
. . . OUGRARS ReRrAF5768
roneitions uer Insert 2 v insert menu. The query string may includes _‘1:8?*\ VP
: ’ generic characters such as * -F;'Q—Tl\i%g %1704
; : [ | ———————(JALAY1696
 Insert v 2 TN, Y1660
Data 1 v MmM
Data v . SAQMW
— . Clic the « Search » button to F&%Eﬁ% 8e7
R Search: 3 ST | . | IGRARAY
» . N N : : highlight paths — s
; : corresponding to the ] a8 71
= ® < < @ > > evolutionary scenario _‘—F_‘_‘i—o RAY028056RAY0276
: ' : depicted in the query string. é"% osGmAYORSS
‘Edit @ A 4 Exemple of a query g EER a0z
: : : : (HIV-1A majority on ML HLL_'__‘_.mc:H;”%%WSM
¥ marginal): Africa then Greece @ sssssssreens > J %i%gf;\vvﬁfzozagi\iﬁ;‘,?zg“
- = Transitions Ma then Albania _rﬂosﬁ%g?m
- : . v Majority R
= | Pupko e
Full options... v
. ()
Compressed | options... v Pal'Clmony

|
|
|
Save (Newick) ‘
@ | & |« |« |
« |« |« | @ |
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Display

Reset history

Reset highlight
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« T » toolbox, transition map

Transitions of gMic€stral Annotations

-+ Transitions Query

Insert V‘
Data v ‘
Search ‘

|< | < | > >| ‘
cai 7|

- - Transitions Map

Save (Newick).

e ail e

Transitions Map

Data
Full options...
Compressed options...
Save (Newick)
Qa  a | @
¢ | « | «

I35

- = Transitions Matrix

Data

Display

Q
<

| % | @i

transition map = a synthetic view of all
the transitions in the tree Phylogenetic

tree with AA

Data 1 v+ ------ » Select the data to be used |
Full | options... 2 V+ ------ » Radial i
v Slanted £
Compressed I options... 3 v Rectangular e

Generation
v Branch lengths

99DEAFTS5

3 Bubble
* v Piecharts

v Tips % (annotation)
.v Annotation (3 char.)
¥V Arrow (on/off)

Radial
v Slanted
Rectangular

v Number of transitions(s) - Edge size
v Number of transitions(s) - Text

v Annotation (3 char.)

v Arrow (on/off)




« T » toolbox, transition map

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

Slanted Radial Rectangular the proportion of subsequents strains
annotated with the same ancestral
4% _ 1050 o o _100% annotation. Mono map can be computed
e & e « on the fly » knowing a depth level
5 () Lo 3% g [00% selected by the user (drag a gauge)
Wos.
100% 1v(\)l(:SA, )
N & & Dynamic mode «— ..
100% Gre Wes 100% 62 ’
Wes Wes g ®
\ / . %«
50% Sl 50% /S—0
Mono i G.'e s o 33% | 160% el G:e .g;ﬁ
r as Alb r;o Afr : - {3
= ; 48%/ “ | & (4 = =0
qre ! i >exm
o 50 Wes ~94% o I e ¢
B3 5 B GO = . :
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« T » toolbox, matrices of transitions

- o Transitions Matrix

Transitions of A@C8stral Annotations o Matrices Of transitions
ajority . -
Data 1 ¥ ok are matrices crossing
- = Transitions Query Parcimony . oo
: | Displa - annotations and giving
Insert V‘ p y 2 C t . .
= oun several indices between
| Sea|rch | Relatlve rate Couple Of annOtatiOnS
|< < > >|
e '\ 1 Select the family of data to be used to

compute the matrices of transitions

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

o Transitions Map

Data A4 ‘

Full

| options... v ‘

Compressed | options...

Save (Newick)
Q | a @a |
« | = | « |

Transitions Matrix

Data

Display




« C » toolbox

B <xs

ile Edit AA T

Comparative Ag -

r Intra MAP Inconsistencies ————

Display On/Off

Inter MAP Inconsistencies

AA distribution from v

Bubble

Piecharts

‘ Graphical comparison of ancestral annotations from a map

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

Intra Map comparison

Comparative Aggls

o Intra MAP Inconsistencies

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

© Inter MAP Inconsistencies

AA distribution from
Bubble

Piecharts




« G » toolbox

“ Russia

—=

Comparative AqgllX o Inter MAP Inconsistencies .. 4@
. ...—.sa_._-: g e e FIN

.
BUbee “ Russia

—
Denmar|

Piecharts S-SCAN

= ALAD

AA distribution from

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

I Belgium
France
Belgium
Belgium

France

ALAD
L

N-SCAN

Inter MAP Inconsistencies

AA distribution from

Bubble N:gEﬁN

Piecharts

N-SCAN
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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 probabillity
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Computing the marginal posteriors probabilities (F81-like)

Probability of changes along a branch of length t is expressed as:
PC(i»j/l)=(l-e™ ) mjics-:

e_ul + ( 1_e_ul ) JU: otherwise

With w1 equilibrium frequency (priors)

user supplied, roughly estimated from the state frequencies observed at
the tree tips or equal probability

with p=1/(1-)#i) (normalization factor)

Computing the marginal posteriors probabilities is done in four steps:

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

bottom-up computation of 'down' conditional likelihoods (post-order recursion
2 °° . .
using the pruning algorithm

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

computation of the states marginal posterior probabilities knowing the 'down' and 'u
p
conditional likelihoods
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Computing the marginal posteriors probabilities (F81-like)

1 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)=)m: Ldown (T/1)
Ldown(1/i) = | RPC(i>3/14)Ldown(G/9) | * [ ZPC(i+3/1a)Ldown(D/7) ]
Ldown(F/i) = 1 if the tip F is annotated with i, 0 otherwise

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

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

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

Lup(G/i) = [ 2, PC(1i»3/1g)Lup(T/7) [ZPC(j—)k/ld)Ldown(D/k) ] ]

Lup(D/i) = [ 2,PC(1i»7/1a)Lup(T/7) [ZPC(j—)k/lg)Ldown(G/k) ] ]

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

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

Post(N,i)=n: Ldown(N/i) Lup(N/i) / L(T)
L(T)=)n: Ldown(N/i) Lup(N/1i)
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The pruning algorithm (Felsenstein 1981)
L(T)=)m: Ldown (T/1)

Ldown(T/i) = [ LPC(i»j/1g)Ldown(G/7) ] [ 2, PC(i»j/1a)Ldown(D/7) ]

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

L = mA * LnA + B * LnB
States A and B

G left descendant
D right descendant

Conditional Likelihood
Knowing A, Left

descendant « post order »

ILnA = (LgA*PC(A->A)+LgB*PC(A->B))* (LdA*PC(A->A)+LdB*PC(A->B)
ILnB = (LgA*PC(B->A)+LgB*PC(B->B))* (LdA*PC(B->A)+LdB*PC(B->B)
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Computing the joint scenario, example (Yang, 1995) (Pupko, 2000)

Tree scaling, then : Up + Down

1 8
Priors
A = 0.4 (2/5)
Ty = 0.6 (3/5)

Probabilities of change 2 3
vV V A V A

PC »A V
If 7 is A
A 07 03 If 6 is A L6= 0.7x0.3x0.7= A
V 045 055 If 6 is V L6= 0.3x0.55x0.45= 0.07425
Y If 7 is V
I\ If 6 is A L6= 0.45x0.3x0.7= 0.0945

0.147 0.072 wele
0.1361

0.147 0.0463 =i 0.072
0.1361 0.0463 0.0084 ==l



Computing the joint scenario,

Tree scaling, then : Up + Down

Down
A = 0.4 (2/5)
My = 0.6 (3/5)
PC VersA V

A 07 03
V 045 055

0.147 0.072 wele

0.1301

0.147 0.0463 =i
0.1361

example (Yang, 1995) (Pupko, 2000)

2 3
v V A V A
f7is A
If6is A L6=0.7x0.3x0.7= A
If 6isV L6=0.3x0.55x0.45= 0.07425
f7isV

If 6is A L6=0.45x0.3x0.7= 0.0945

~— (] [ ] () /

> o
3.

0.072
0.0463 0.0084 ==



