MOLECULAR ECOLOGY

Supplemental Information for
A simulation study to examine the impact of recombination on inference
using genomic sequence data under the multispecies coalescent model

Tianqgi Zhu, Tom4s Flouri, and Ziheng Yang
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Figure S1. The posterior 95% Cls and CI coverage for parameters under the MSci model for species tree U of figure 3.
Simulation for L = 640 loci was done for the high recombination rate (p = 5) only. See legend to figure 6.



Table S1. Averages parameter estimates over replicates divided by the true values in the A00 analysis under the MSci model

p A Op 6c 6p O Or 05 or 6y Ox Oy 6, Ow TR Ts Tr U x =Ty Tz = Tw Py Pw
Tree B
6 =0.0025
S=2,L=40 005 098 1.03 101 103 101 09 103 091 124 097 099 094 099 101 101 101 099 1.06 1.06 1.04 1.02
0.5 1.0l 1.0l 1.02 103 100 08 093 095 125 092 098 097 099 101 102 102 099 1.11 .11 1.03 1.03
5 099 104 120 106 1.18 0.77 0.84 0.90 1.3 092 097 087 094 1.03 1.03 1.03 094 1.43 14 1.05 098
§S=2,L=160 005 099 101 1.02 1.02 1.03 095 103 096 1.2 094 097 091 09 100 1.00 1.0l 1.00 1.04 1.05 1.00 1.00
0.5 099 101 106 103 104 08 098 091 142 09 093 089 088 1.02 101 1.02 098 1.06 1.08 1.00 0.99
5 1.01 103 123 103 121 0.69 08 079 123 097 094 08 085 1.04 103 105 096 1.42 .34 1.13 087
S=8,L=40 005 099 101 102 100 101 09 094 1.01 122 093 09 094 091 101 101 1.01 099 1.06 1.08  1.02 1.04
0.5 099 103 105 101 106 08 09 099 122 095 099 090 097 1.0l 1.0l 1.0l 098 1.07 .10  1.00 1.02
5 1.03 111 1.27 108 122 077 090 085 129 083 092 083 09 103 101 104 095 1.4 1.33  1.03 0.90
§S=8,L=160 005 099 099 1.00 1.00 1.02 093 100 09 119 101 094 092 094 1.0l 1.00 1.01 099 1.02 1.05 097 1.00
0.5 1.01 1.02 1.04 101 103 087 099 092 125 095 1.03 09 097 101 100 101 0.99 1.05 1.04 1.01 1.00
5 1.05 110 127 109 123 069 077 077 168 085 09 081 08 1.04 103 1.05 093 1.41 1.26 1.04 086
6=0.01
S=2,L=40 005 097 103 101 099 098 095 095 09 1.12 097 097 095 096 100 101 1.00 1.00 1.03 1.08 1.05 097
0.5 098 101 106 103 104 08 095 091 1.18 09 098 089 095 101 101 1.02 099 1.08 1.08 1.00 1.00
5 098 101 119 103 118 070 076 071 145 110 102 111 094 103 103 1.06 095 1.38 133 1.09 1.01
§=2,L=160 005 099 101 1.01 1.00 1.01 098 102 099 107 095 103 098 1.02 1.00 1.00 1.00 1.00 1.02 1.02 099 097
0.5 1.00 101 102 100 103 092 097 095 117 099 102 099 098 1.0l 1.00 1.0l 0.99 1.04 1.05 099 1.00
5 099 103 121 103 1.18 068 075 068 136 125 111 126 095 104 103 1.06 0.96 1.29 133 1.10  1.02
S=8,L=40 005 100 100 102 101 101 09 098 097 116 095 099 093 102 100 101 1.0l 099 1.02 1.03 099 1.00
0.5 1.00  1.01 1.04 1.02 1.04 091 097 089 125 09 109 099 099 1.0l 1.01 1.02  0.99 1.06 1.08 1.02 1.03
5 .11 112 127 113 125 069 080 076 1.57 1.05 109 101 105 104 102 107 094 1.37 134 1.09 098
§=8,L=160 005 100 100 1.00 1.01 1.01 098 098 098 108 099 099 096 097 1.00 1.01 1.00 1.00 1.02 1.01 102 1.01
0.5 1.02 101 103 101 103 093 099 093 110 1.02 1.04 101 1.03 1.0l 1.00 1.0l 1.00 1.04 1.04 1.01 1.01
5 111 114 127 114 125 067 078 069 1.8 111 114 107 108 105 102 107 093 1.32 126 1.06 099
Tree U
6 =0.0025
S=2,L=40 005 093 099 101 102 102 1.04 094 094 118 095 102 092 094 099 101 1.01 099 1.04 1.10  1.10 1.00
0.5 098 101 103 100 103 088 091 092 1.09 098 096 093 096 100 1.02 1.03 1.00 1.10 1.08 1.06 1.01
5 095 101 111 101 118 083 082 078 1.0l 08 091 08 099 099 102 1.03 1.00 1.31 1.5 115 098
S§=2,L=160 0.05 1.00 1.0l 1.00 1.02 1.00 094 1.00 099 1.04 096 0.99 09 092 101 100 100 0.99 1.02 1.05 1.00 1.00
0.5 099 102 103 099 103 089 095 094 1.08 091 103 099 103 1.01 1.01  1.01 1.00 1.09 1.06  1.03 1.01
5 098 102 114 105 121 073 077 075 09 080 082 088 1.11 101 1.04 1.04 1.03 1.36 146  1.10 0.96
S=8,L=40 005 097 100 101 100 101 095 092 09 112 091 100 094 099 099 101 1.0l 099 1.06 1.07 1.04 1.02
0.5 099 100 105 103 103 093 0.88 09 109 093 097 092 097 1.00 1.02 1.01 1.00 1.09 .12 1.04 1.02
5 .02 1.09 122 110 123 079 087 08 097 079 08 081 103 100 104 104 1.03 1.37 142 117 093
§=8,L=160 0.05 099 1.00 1.0l 1.01 1.01 089 09 098 1.06 095 092 093 091 1.00 1.01 1.00 1.00 1.02 1.03 1.00 0.99
0.5 1.00 1.02 1.04 102 104 08 092 098 098 093 093 091 1.03 101 102 101 1.01 1.06 1.07 1.00 1.02
5 1.05 109 121 110 125 074 076 079 092 067 074 080 1.11 101 105 1.02 1.03 1.35 1.4 103 094
6 =0.01
S=2,L=40 005 097 098 103 101 105 098 095 104 102 099 09 09 103 100 100 1.00 1.00 1.04 1.06 1.01 1.00
0.5 1.00 1.04 1.0l 099 101 08 092 092 098 1.03 098 097 103 101 102 102 101 1.08 1.06 1.03 1.05
5 099 105 118 104 1.18 076 074 074 091 094 091 129 117 101 105 1.05 1.05 1.35 142 112 1.07
§=2,L=160 005 098 099 1.01 103 1.00 1.02 09 102 098 095 096 096 097 1.00 1.00 1.00 1.00 1.02 1.04 099 1.02
0.5 1.00 1.02 103 099 101 094 094 097 099 097 09 103 105 100 101 1.00 1.01 1.04 1.06  1.00 1.01
5 098 101 116 102 117 072 074 0.71 08 100 084 158 134 102 105 104 1.05 1.32 .32 112 1.09
S=8,L=40 005 101 101 101 102 100 095 09 097 1.02 09 095 093 095 100 1.00 1.00 1.00 1.03 1.06 1.01 097
0.5 1.0l 1.03 103 101 103 08 095 091 1.0l 095 104 099 104 100 101 101 1.00 1.07 1.08 1.04 099
5 113 1.14 125 114 127 079 077 075 082 08 086 1.15 133 102 106 1.05 1.07 1.36 138  1.06 1.07
§=8,L=160 005 100 100 1.01 1.00 1.0l 098 100 100 100 097 097 100 09 1.00 1.00 1.00 1.00 1.01 1.01 098 1.02
0.5 1.01 102 103 102 103 093 094 1.00 095 098 098 099 1.14 100 101 1.00 1.01 1.03 1.05 099 1.02
5 .12 1.14 124 115 126 075 075 075 079 08 084 129 151 102 106 104 1.06 1.30 1.34  1.06 1.06

Note.— The value 1.12 means a positive bias of 12% (of the true value) while 0.75 means a negative bias of 25%.



Table S2. rRMSE of parameter estimates in the A00 analysis under the MSci model
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Supplementary text. MS Simulation Scripts and Brp Control Files

AOQ1 Species tree estimation
MS simulation scripts

Tree B

ms 106 L -r rho 500 -T -1 522222 -ej 4.7 21 -ej 4.83 1 -ej 4.845 -ej 55 1|grep -v
// >treefile

seq-gen -mHKY -1 500 -s theta -p 200 <treefile >seqfile.txt

Tree U

ms 10 L -r rho 500 -T -I 52 22 22 -ej 4.4 21 -ej 4.6 3 1 -ej 4.8 41 -ej 55 1|grep -v
// >treefile

seq-gen -mHKY -1 500 -s theta -p 200 <treefile >seqfile.txt

bpp control file

seed = -1
seqfile = seqfile.txt
Imapfile = ../../Imap.txt

outfile = out.txt
mcmcfile = mcmc.txt

speciesdelimitation = ©
speciestree = 1
speciesmodelprior =1

species&tree =5 A B C D E
2 2 2 2 2

* 8 8 8 8 8

(((A, B), C), (D, E)) ; #treeB

*((((A, B), C), D), E); #treeU

-

usedata = 1
nloci = 160 #40
cleandata = ©
thetaprior = 3
tauprior = 3 0.
*phiprior = 0.3 0.7

finetune = 1: 21.06 .0002 .0003 .00001 .2 .01 .01 .01
print =100 0

burnin = 32000

sampfreq = 5

nsample = 100000

0.02 # 3 0.005 # e[
1 # 3 0.025




Al1 Species delimitation
MS simulation scripts

Tree D (Deep)

ms 10 L -r rho 500 -T -I 52 2 2 2 2 -ej 1E-50 2 1 -ej 1E-50 4 5 -ej 4.8 3 1 -ej 5 5 1]|grep
-v // >treefile

seq-gen -mHKY -1 500 -s theta -p 200 <treefile >seqfile.txt

Tree S (Shallow)

ms 10 L -r rho 500 -T -I 52 2 2 2 2 -ej 1E-50 2 1 -ej 1E-50 4 5 -ej 0.5 3 1 -ej 1 5 1|grep
-v // >treefile

seg-gen -mHKY -1 500 -s theta -p 200 <treefile >seqfile.txt

bpp control file

seed = -1
seqfile = seqgfile.txt
Imapfile = ../../Imap.txt

outfile = out.txt
mcmcfile = mcmc.txt

speciesdelimitation = 1 0 2
speciestree = 1
speciesmodelprior = 1
species&tree = 5 A
2

*

usedata = 1
nloci = 160 #40
cleandata = 0
thetaprior = 3 0.

tauprior = 3 0.

#Deep Tree: theta = 0.01 ; tauprior = 3 0.1; theta = 0.025, tauprior = 3 0.025
#Shallow Tree: theta = 0.01; tauprior = 3 0.02; theta = 0.025, tauprior = 3 0.005

02 # 3 0.005

+ R o

finetune = 1: 21.06 .0002 .0003 .00001 .2 .01 .01 .01
print =100 0

burnin = 32000

sampfreq = 5

nsample = 100000




AO0O Estimation of population parameters under the MSci model

MS simulation scripts

Tree B

ms 10 L -r rho 500 -T -I 52 2 2 2 2 -es 13 0.7 -es 15 0.8 -ej 1.0001 6 2 -ej 1.0001 7 4
-en 1.0002 2 1 -en 1.0002 3 1 -en 1.0002 4 1 -en 1.0002 51 -ej 321 -ej 431 -ej4.545
-ej 55 1|grep -v // >treefile

seqg-gen -mHKY -1 500 -s theta -p 200 <treefile >seqfile.txt

#ms 40 L -r rho 500 -T -I 58 8 8 8 8 for S =38

Tree U

ms 10 L -r rho 500 -T -I 52 22 2 2 -es130.7 -es150.8 -ej 1.0001 6 2 -ej 1.0001 7 4
-en 1.0002 2 1 -en 1.0002 3 1 -en 1.0002 4 1 -en 1.0002 51 -ej 2.52 1 -ej 331-ej441
-ej 55 1|grep -v // >treefile

seq-gen -mHKY -1 500 -s theta -p 200 <treefile >seqfile.txt

#ms 40 L -r rho 500 -T -I 58 8 8 8 8 for S =8

bpp control file

seed = -1

seqfile = seqfile.txt
Imapfile = Imap.txt
outfile = out.txt
mcmcfile = mcmc. txt

speciesdelimitation = ©
speciestree = @
speciesmodelprior =1
species&tree =5 A B C D E

2 2 2 2 2
* 8 8 8 8 8
(((A, (B, (C)Y[&tau-parent=no])X)T,Y[&tau-parent=yes])S, (( D, (E)W[&tau-parent=no])Z,W[&tau-
parent=yes])U)R ; #treeB
*((((A, (B, (C) Y[&tau-parent=no]) X) U, Y[&tau-parent=yes]) T, (D, (E) W[&tau-parent=no])
Z) S, W[&tau-parent=yes]) R; #treeu

usedata =1
nloci = 160 #40
cleandata = ©

thetaprior = 3 0.02 e # 3 0.005 e

tauprior = 3 0.1 # 3 0.025

phiprior = 0.3 0.7

finetune = 1: 21.06 .0002 .0003 .00001 .2 .01 .01 .01

print =100 0
burnin = 32000
sampfreq = 5
nsample = 100000




