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Phylogene4c*Reconstruc4on*in*Prac4ce*

3.*Reconstruc4on*methods*

1.*Organisms** 2.*Homologous*characters**



Philippe!&!Telford!(2006)!Trends'Ecol.'Evol.''

Data*Sources*in*Phylogenomics*

NGS!



Sequence*Capture*Methods*for*Phylogenomics*

http://ultraconserved.org/ http://anchoredphylogeny.com/ 

Lemmon et al. (2012) Syst. Biol. Faircloth et al. (2012) Syst. Biol. 

up to 5,000 loci 
in vertebrates 512 loci in 

vertebrates 

512 nuclear loci 
for vertebrates 



The*Future*of*Phylogenomics*
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Towards a Full Resolution of the Tree of Life?  

Sources*of*topological*incongruence*in*phylogenomics:*

!

Biological!reasons:!

!F!Incomplete!lineage!sor@ng!

!F!Horizontal!gene!transfer!

!F!Hidden!paralogy!

!

Ar@ficial!reasons:!

!F!Phylogene@c!reconstruc@on!artefacts!(LBA,!Composi@onal!biases,!...)!

!F*Sequence*misiden4fica4ons*/*contamina4ons*

!

=>*Need*for*quality*control*methods*and*data*explora4on*tools.*

!



Finet!et'al.!(2010)!Current'Biol.'

Phylogenomics*and*the*Origin*of*Land*Plants*

77!nuclear!genes!

12,149!amino!acid!sites!

77!plant!taxa!

Coleochaete*is*the*sisterFgroup*
of*land*plants*



Finet!et'al.!(2010)!Current'Biol.'

Phylogenomics*and*the*Origin*of*Land*Plants*

Coleochaetales!!

paraphyly!



LaurinFLemay,!Brinkmann!&!Philippe!(2012)!Current'Biol.'

CrossFcontamina4ons*among*New*Transcriptomes*



Massive*Contamina4ons*in*Finet*et*al.*Data*Set*

We!found!a!total!of!101!contaminated!sequences,!including!a!ro@fer!instead!of!the!charalean!Nitella!(rpl27),!or!a!diatom!instead!of!the!

chlorophyte!Volvox!(rpl11b);!contamina@ons!by!parasites,!symbionts!or!commensals!are!not!rare!in!transcriptomic!datasets!([5]!and!

unpublished!results)!and!should!be!systema@cally!verified!and!discarded.!More!problema@cally,!most!(55!out!of!101)!correspond!to!

crossFcontamina@ons!among!the!seven!newly!sequenced!charophytes![4],!i.e.!sequences!from!distantly!related!charophytes!are!

virtually!iden@cal!at!the!nucleo@de!level.!In!par@cular,!29!sequences!from!the!coleochaetalean!Chaetosphaeridium!are!from!the!

zygnematalean!Penium.!!

LaurinFLemay,!Brinkmann!&!Philippe!(2012)!Current'Biol.'



Contamina4ons*and*the*Origin*of*Land*Plants*

LaurinFLemay!et'al.!(2012)!Current'Biol.'

Original*data*set* Decontaminated*data*set*

The!congruence!test!revealed!74*contaminant*sequences*in*the*77*ribosomal*protein*alignments!

of!Finet!et!al.,!and!yielded!to!the!removal*of*99*sequences*

(because!in!25!cases!it!was!not!possible!to!determine!which!is!the!correct!sequence).!



Contamina4onFfree*Phylogenomics*

New!data!set!

40!taxa!

119!genes!

22,360!amino!acid!sites!

11.8%!missing!data!

LaurinFLemay,!Brinkmann!&!Philippe!(2012)!Current'Biol.'



de!Vienne!et'al.!(2012)!Mol.'Biol.'Evol.;!Weyenberg!et!al.!(2014)!Bioinforma7cs;!Struck!(2014)!Evol.'Bioinf.'

Methods*for*Detec4ng*Outliers*in*Phylogenomic*Data*Sets*

=>!Mul@ple!coFiner@a!analysis!(MCOA)!extrac@ng!the!similari@es!and!discrepancies!among!genes!

in!terms!of!pairwise!distances.!

=>!NonFparametric!method!based!on!topological!distances!with!the!goal!of!iden@fying!trees!that!

are!significantly!different!from!the!rest!of!distribu@on.!

=>!Combines!different!approaches!u@lizing!treeFbased!informa@on!(nodal!support!or!patris@c!

distances)!to!iden@fy!misleading!signals.!!



!

Lartillot & Delsuc (2012) Evolution. 

A*Biological*Case*Study:*The*SisterFgroup*of*Primates*

17!genes!

78!species!

Mining!GenBank!



SUNDATHERIA*Dermoptera*

Scanden4a*

Primates*

Glires*

+*

An*Unexpected*(yet*Exci4ng)*Result!*

15,515!

nucleo@de!sites!

ML!Tree!

GTR+G8!

BP*=*100*/*PP*=1.0**



Janecka et al. (2007) Science 

Support*for*Primatomorpha*



A*Simple*Pipeline*for*Exploring*Topological*Incongruence*

n*genes*

Bipar44on*table*

A,B!|!D,E !100!

A,B,C!|!F,G !100!

Bipar44on*table*

A,B!|!D,E !100!

A,B,C!|!F,G !98!

Bipar44on*table*

A,B!|!D,E !100!

A,B,C!|!F,G !92!

supermatrix*

n*leave1out*supermatrices*

n*individual*genes*

...! ...! ...! ...!

...!

supermatrix*tree*

n*leave1out*trees*

...!

n*gene*trees*

Bipar44on*table*

A,B!|!D,E !100!

A,B,C!|!F,G !57!

Bipar44on*table*

A,B!|!D,E !100!

A,B,C!|!F,G !76!

...!

...!

...!

...!

...!

RAxML!

!

bootstrap!

RAxML!

!

bootstrap!

RAxML!

!

bootstrap!



Montpellier*Bioinforma4cs*Biodiversity*Plaeorm*(MBB)*

hlp://mbb.univFmontp2.fr/MBB/!



1.*Support*for*Supermatrix*bipar44ons*in*Leave1out*trees**

2.*Support*for*Supermatrix*bipar44ons*in*Gene*trees**

3.*Support*for*Gene*tree*bipar44ons*not*in*the*Supermatrix**

Exploratory*Plots*for*Detec4ng*Incongruent*Bipar44ons*



Exploratory*Plots*for*Detec4ng*Incongruent*Bipar44ons*



Problem:!

Nycteris'grandis!(AY834610.1)!!
is!a!murid!rodent!

BP!=!100!

Contamina4ons*/*Misinden4fica4ons*in*GenBank*

TYR*(Tyrosinase)*
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Problem:!

Sorex!araneus!(AY011813.1)!
is!a!Suidae!

BP!=!100!

Contamina4ons*/*Misinden4fica4ons*in*GenBank*

PNOC*(Prepronocicep4n)*
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APOB*(Apolipoprotein*B)*

Tupaia*is*a*Dermopteran*(97%*similarity)*
BP!=!100!

>gi|256549376|gb|FJ648363.1|!Tupaia'glis!apolipoprotein!BFlike!
(APOB)!gene!

Submiled!29!October!2008!

Ali!F,!Pons!J,!Shekelle!M,!Goodman!M!and!Meier!R!

A!sparse!supermatrix!recovers!a!wellFsupported!primate!phylogeny!

with!dates!(Unpublished)!!

Contamina4ons*/*Misinden4fica4ons*in*GenBank*
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SUNDATHERIA*

PRIMATOMORPHA*

Effects*of*Contamina4ons*on*Phylogenomic*Inference**

Original*data*set* Decontaminated*data*set*



SUNDATHERIA*

PRIMATOMORPHA*

100*

55*

41*

Effects*of*Contamina4ons*on*Phylogenomic*Inference**

Original*data*set* Decontaminated*data*set*



Conclusions*

=>!Contamina4ons*/*misiden4fica4ons*are*frequent*in!phylogenomic!

data!sets!and!public!databases!

=>!Simple!data*explora4on*tools*based!on!bipar@@on!support!allow!

detec@ng!incongruent!signals!due!to!misiden@fied!/!cotanminated!

sequences!

=>!Even!a!few!number!of!contamina@ons!/!misiden@fica@ons!can*

strongly*impact*phylogene4c*inference!when!phylogene@c!signal!is!

scarce!



Thanks*for*your*aien4on!*





Lemmon & Lemmon (2013) Annu. Rev. Ecol. Evol. Syst. 

Applica4ons*of*Sequence*Capture*Methods*



SUNDACLEAN!

Dermoptera*

Scanden4a*

PRIMATOMORPHA*

Primates*

Glires*



Davis!et'al.!(2010)!Mol.'Phylogenet.'Evol.'

A*Jackknife*Approach*Based*on*the*Supermatrix*



Methods*of*Phylogenomic*Inference*

Delsuc, Brinkmann & Philippe (2005). Nat. Rev. Genet. 6: 361-375. 

Gene tree / species tree 
methods 



Phylogenomics Increases the Resolving Power 
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nodes 
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“Irresolvable” 
nodes? 

~150 proteins 
30,000 AA 

35 eukaryotes 

Delsuc, Brinkmann & Philippe (2005) Nat. Rev. Genet. 


