Summary of the Phylogenomics
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e) Data

Source

Genomes
Transcriptomes
UCEs
RADseq
Metagenomics

Rosa Fernandez (23" January)



UCEs
RADseq
Metagenomics

Jacob L Steenwyk -> Gene trees challenge Jordi Paps Lisa Pokorny
(single copy orthologs + orthoSNAP) (29t January) (315t January)

Rosa Fernandez (23" January)



0 Data

Source

Genomes Exonic protein-coding sequences

. Introns
Transcri ptomes Other non-coding elements
UCEs Retroelements

RADseq .
Metagenomics ¥ %

Toni Gabaldon  Erin Molloy Lisa Pokorny
(30t January) (26t January) (315t January)

Rosa Fernandez (23" January)



0 Data

Source .
Matt Christmas (26" January) @ %
Genomes ' Aoife McLysaght (27t January) | N i 2
Transcriptomes -
I Erin Molloy (26t January) E a TR
UCEs Matt Christmas (26 January) %
RADseq Lisa Pokorny (315t January) '

Metagenomics =) Gytis Dudas (30" January)

Ania Karnkowska (2"d February)

Rosa Fernandez (23" January)



e) Data

Taxon sampling Data quality

i3 8

Marina Marcet-Houben Antonis Rokas Rosa Fernandez
(24t January) (29t January) (23" January)

|

Jordi Paps
(29t January)

Rosa Fernandez
(23" January)

Jordi Paps
(29t January)



Lisa Pokorny iy el
(315t January)

De novo inference

BLAST

Basic Local Alignment Search Tool

““diamond

—————\ | OrthoFinder 2
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Aoife McLysaght P ey
(27t January)
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Ortholog Groups of Protein Sequences

FungiDB
ii| bhttps://fungidb.org/

PLAZA

i bicinformatics.psb.ugent.be/
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Tree-based methods

I\/Iat;chChristmas | Jacob L Steenwyk
(26™ January) | (24t January) OI‘thO




3) Alignment & Trimming

Alignment

DIALIGN [home]

PASTA

l A ]i'"PhI SIMPLE MSA

MUMMALS :

R FASA Marina Marcet-Houben & Jacob L Steenwyk (23" January)
Multiple Alignment by Secondary Structures Tri mm i n g

ctustat ) LcLusTAL

EPript 3.

PR()BCONS MUSCLE A tool for automated

alignment trimming

Probabilistic Consistency-based Multiple Alignment
of Amino Acid Sequences

MAFFT version 7 ®.@..

Multiple alignment program for amino acid or nucleotide sequences

Gblocks

CliPKET PREQUAL




Phylogenomic subsampling

At the level of sites

A B € .
Constraint Neutral Acceleration

A ‘oormnn | oo o
N OOCENE I Tl | jacob L Steenwyk (231 January)
@:“.D. || T T T N T EAER
- BECENN o mE. - e .
- ....:_ LI\_IH Antonis Rokas & Jacob L Steenwyk
h
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PhyK1T

Matt Christmas (26" January)

At the level of genes

Lisa Pokorny g e
genesortR (31%t January) i\



5) Supermatrix vs individual genes
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E Gene tree # species tree \..ina marcet-

Antonis Rokas &

SR
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ok | |

[

Houben
Jacob L Steenwyk (24t January)
(29t January)
Hybridization /

Lineage sorting

Introgression

dn

Horizontal transfer

Toni Gabaldé
(30th January)

A B C D A B c D

@ Selection

Matt Christmas
(26t January)

Recombination % Duplication & Loss
&

Aoife McLysaght
(27t January)

Toni'Gabalddn

Toni Gabaldg
(30t Januaryy B c D A B c D

Concatenation
+
partitioning

vs coalescence

Jacob L Steenwyk &
Karin Steffen (24t January)

Erin Molloy
(25t-26t January)

A |l
Oleksiy M. Kozlov (25t January)



@ Model selection & phylogenetic inference

Model selection
o A%~ N

Olivier Gascuel
(25t January)

Phylogenetic inference

Maximum Likelihood Coalescence

RAXML-NG

IQ-TREE

Oleksiy M. Kozlov o
(25t January)

Gene tree summary methods for unrooted trees

e.g. BUCKYy (-pop), NJst / USTAR / ASTRID, ASTRAL /
ASTER, TREE-QMC, wQFM

Gene tree summary methods for rooted trees
e.g. MDC, STEM, MP-EST

Olivier Gascuel |
(25t January)

Site-based methods
e.g. SNAPP, SVDQuartets, CASTER

PhyML
FastTree

Jacob L Steenwyk
& Karin Steffen
(24t January)

Bayesian co-estimation methods (co-estimate gene trees & species tree)
e.g. "BEAST, StarBEAST2

Also see methods based on population allele frequencies
e.g. PoMo, implemented in RevBayes

Jacob L Steenwyk &
Karin Steffen (24t January)

Bayesian Inference

Edu Ocafia-Pallarés (30t January)

Erin Molloy (25%-26t January)



@ Testing the robustness of your tree

Tree visualization

€ phylo.io3 FigTree
INEI0IR ITOL o

Michat Karlicki & Gytis Dudas
Edu Ocafna-Pallares (30t January)
(24t January)

Support

Olivier Gascuel (25t January)

Erin Molloy (25t-26% January)

Oleksiy M. Kozlov (25t January)
Antonis Rokas & Jacob L Steenwyk (29t January)

Phylogenetic bootstrap support
Ultrafast bootstrap
Transfer bootstrap expectation
GSF (Gene Suport Frequency) // gene concordance factor (gCF)
Internode certainty
Tree certainty

Incongruence
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7) Testing the
robustness of
your tree

5) Supermatrix
vs individual genes

Repeat N times

4) Phylogenomic 6) Model selection
subsampling & Phylogenetic
inference



@ Post-tree building analyses

4

Hélene Morlon Matt Christmas Matt Christmas Toni Gabaldon Antonis Rokas Lisa Pokorny
(26th January) (26th January) (26th January) (30th January) (31th January) (31% January)
Trait evolution Comparative genomics Population
Genomics
Museomics
B L = Number of chemosensory genes B I O g e O gra p hy




