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MATERIALS*AND*METHODS*

*

Determining*1:1*orthologs*using*OrthoMCL*

We!obtained!protein!sequences!for!P.&trichocarpa!from!Ensembl!Plants!32!(Flicek!et!al.,!
2014)!and!for!P.&tremula!and!P.&tremuloides!from!PopGenIE!(Sundell!et!al.,!2015).!As!the!
protein!sequences!for!S.&suchowensis!were!not!available,!we!used!AUGUSTUS!(Stanke!and!
Morgenstern,!2005)!to!obtain!the!protein!sequences!for!S.&suchowensis!and!S.&viminalis!
from!the!coding!sequences!of!the!longest!transcripts!of!their!genes.!We!ran!AUGUSTUS!with!
default!parameters,!Arabidopsis&thaliana&as!the!reference!species!and!with!the!option!of!
only!predicting!complete!genes.!!

We!used!the!protein!sequences!for!the!five!species!to!estimate!1:1!orthologs!using!
OrthoMCL!(Li!et!al.,!2003),!following!the!user!specifications.!A!total!of!23,776!orthologous!
groups!were!identified!which!we!filtered!to!retain!only!groups!with!1:1!orthology!and!with!
both!divergence!and!polymorphism!data,!resulting!in!1,346!orthologs.!*

*

RESULTS*

We!divided!the!filtered!orthologs!into!male/biased,!female/biased!and!unbiased!genes!on!
the!autosomes!(including!the!sex!chromosome!pseudoautosomal!region)!and!the!non/
recombining!sex!chromosome!region.!Compared!to!the!number!of!orthologs!resulting!from!
the!reciprocal!BLASTn,!we!recovered!less!than!half!of!the!orthologs!in!each!category!(Table!
S2,!Table!1).!Despite!the!lower!statistical!power,!we!observe!similar!divergence!and!
polymorphism!trends!between!the!two!datasets!(Table!S2,!Table!1).!Therefore,!we!conclude!
that!the!extended!orthologous!gene!dataset!is!reliable!and!we!perform!all!our!subsequent!
analyses!on!that!dataset.!!



We!also!identified!S.&viminalis!gene!duplicate!pairs!in!order!to!determine!whether!our!
estimates!of!rates!of!evolution!were!influenced!by!gene!duplication.!We!analysed!S.&
viminalis!duplicate!genes!identified!by!OrthoMCL!that!had!strictly!one!ortholog!from!each!of!
the!other!four!species,!and!whose!orthologs!did!not!have!any!identified!duplicates!
themselves.!In!total,!we!detected!36!duplicate!gene!pairs!out!of!which!only!14!pairs!
contained!at!least!one!of!the!genes!with!sex/biased!gene!expression!and!3!pairs!with!both!
members!exhibiting!sex/biased!expression.!None!of!the!duplicate!gene!pairs!had!both!
members!within!the!pair!present!in!our!divergence!and!polymorphism!analyses!as!at!least!
one!of!the!members!had!been!previously!removed!from!the!dataset!through!the!different!
filtering!criteria!used.!Therefore,!we!can!conclude!that!the!estimates!of!sequence!
divergence!and!polymorphism!are!not!influenced!by!gene!duplication.  
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Figure(S1:(Expression*differences*between*catkin*and*leaf*samples*(with*standard*errors*of*
the*mean)*at*different*sex8bias*fold*change*thresholds*for*male8biased*and*female8biased*
catkin*genes.*Male*expression*differences*are*shown*in*blue*while*female*expression*
differences*in*red.*Positive*values*indicate*genes*with*higher*expression*in*catkin*than*in*leaf*
while*negative*values*correspond*to*genes*with*higher*expression*in*leaf*compared*to*
catkin.*Significant*differences*in*gene*expression*between*the*two*tissues*were*determined*
through*Wilcoxon*rank*sum*tests*(ns*=*non8significant,***=*P*<*0.05,****=*P*<*0.01,*****=*P*<*
0.001).*



 
Figure(S2:(Relationship*between(the*rate*of*synonymous*(dS)*and*nonsynonymous*(dN)*
substitutions*for*unbiased*and*male8biased*genes.*



 
Figure(S3:*The*ratio*of*nonsynonymous*to*synonymous*nucleotide*substitutions*for*male8
biased,*unbiased*and*female8biased*genes.*Both*sex8biased*and*unbiased*genes*are*divided*
into*four*equal*quartiles*of*expression,*where*1st*quartile*has*the*lowest*expression*and*4th*
quartile*has*the*highest*expression.(



 
Figure(S4:(Density*distribution*of*the*effective*number*of*codons*(ENC)*for*unbiased*(grey),*
male8biased*(blue)*and*female8biased*(red)*genes.*ENC*is*inversely*related*to*the*level*of*
codon*usage*bias,*ranging*from*20*(extreme*bias)*to*61*(no*bias).**


