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Figures 1 and 2 show a macro view of the evolution of the Evolver mammals and primates sim-

ulations, respectively. Figure 3 shows the effect of disabling the repetitive transposition operation

on the Evolver mammals simulation. Figures 4-8 show different examples of non-conserved primate

exon alignments. Tables 1-8 show pairwise comparisons for the individual species in the Evolver

mammals and Evolver primates simulations. Tables 9 and 10 detail exons which are conserved by

Cactus but not Multiz, and vice versa.
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Figure 1: Dot-plots showing the large-scale events in the Evolver mammals simulation. In every
plot the x axis is the MRCA. The y axes clockwise from top left: the original root genome, the
simulated human, the simulated mouse, the simulated rat, the simulated dog and the simulated
cow. Annotations are shown along the axes according to the colour key. CDS: coding sequence.
UTR: untranslated region. NGE: non-genic constrained element, NXE = non-exonic (e.g. intronic
) constrained element, CpG: CpG island, tand: Tandem duplication.
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Figure 2: Dot-plots showing the large-scale events in the Evolver primates simulation. In every plot
the x axis is the MRCA. The y axes clockwise from top left: the original root genome, the simulated
chimp, the simulated human, the simulated gorilla and the simulated orangutan. Annotations are
shown along the axes according to the colour key, same as in Figure 1.
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Evolver mammalsEvolver mammals Evolver primatesEvolver primates

No transposonsNo transposons Transposons No transposonsNo transposons Transposons

0.768291 0.874638 0.749062 0.846519 0.993644 0.986223 0.994269 0.969298

0.761989 0.896466 0.745327 0.876796 0.993038 0.988414 0.993742 0.972191

0.756267 0.919521 0.739285 0.902373 0.991399 0.991825 0.992724 0.979348

0.749231 0.929152 0.735307 0.917282 0.989575 0.996095 0.991455 0.983765

0.74205 0.930566 0.728778 0.920572 0.988559 0.997059 0.988055 0.990657

0.736265 0.931475 0.715574 0.922373 0.987095 0.998046 0.984752 0.992841

0.724812 0.931326 0.692334 0.923717 0.98613 0.998778 0.983702 0.994301

0.709386 0.930887 0.676471 0.922945 0.985649 0.998892 0.98332 0.994182

0.690781 0.93084 0.633546 0.923557 0.984359 0.998894 0.982612 0.998014

0.638501 0.929581 0.616882 0.9231 0.982175 0.998908 0.980383 0.998368

0.58718 0.930275 0.605065 0.922744 0.982174 0.998911 0.980384 0.998367

0.529323 0.929002 0.494567 0.920669 0.982173 0.998908 0.97637 0.998274
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Figure 3: Comparing the effect of removing the repetitive transposition operation on two indepen-
dent runs of the Evolver mammals simulation, one including and one without the operation. (a)
A precision-recall plot of the predicted Cactus alignments showing the effecting of altering α in
powers of 2 from 4 to 8192. (b) The precision as a function of α.
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Primates
Exon Id Gene Accession Cactus Multiz Comment

1 TSEN34 NM 001077446 C N IE
2 KIR2DL3 NM 015868 C N IE
7 KIR2DL3 NM 015868 C N IE
7 KIR2DL1 NM 014218 C N IE
8 GART NM 000819 C N IE
0 GART NM 000819 C N IE

12 LILRB3 NM 001081450 C N NA
11 LILRB3 NM 001081450 C N NA
10 LILRB3 NM 001081450 C N NA
9 LILRB3 NM 001081450 C N NA
8 LILRB3 NM 001081450 C N NA
7 LILRB3 NM 001081450 C N NA
6 LILRB3 NM 001081450 C N NA
4 LILRB3 NM 001081450 C N NA
3 LILRB3 NM 001081450 C N NA
2 LILRB3 NM 001081450 C N NA
1 LILRB3 NM 001081450 C N NA
0 LILRB3 NM 001081450 C N NA
7 LILRA6 NM 024318 C N NA

12 LILRB5 NM 001081442 C N NA
11 LILRB5 NM 001081442 C N NA
10 LILRB5 NM 001081442 C N NA
8 LILRB5 NM 001081442 C N NA
7 LILRB5 NM 001081442 C N NA
6 LILRB5 NM 001081442 C N NA
4 LILRB5 NM 001081442 C N NA
3 LILRB5 NM 001081442 C N NA
2 LILRB5 NM 001081442 C N NA
1 LILRB5 NM 001081442 C N NA
0 LILRB5 NM 001081442 C N NA

12 LILRB2 NM 005874 C N NA
11 LILRB2 NM 005874 C N NA
10 LILRB2 NM 005874 C N NA
9 LILRB2 NM 005874 C N NA
8 LILRB2 NM 005874 C N NA
2 LILRB2 NM 005874 C N NA
1 LILRB2 NM 005874 C N NA
0 LILRB2 NM 005874 C N NA
7 C22orf42 NM 001010859 C N NA
5 C22orf42 NM 001010859 C N NA
4 C22orf42 NM 001010859 C N NA
3 C22orf42 NM 001010859 C N NA
2 C22orf42 NM 001010859 C N NA
1 C22orf42 NM 001010859 C N NA
0 C22orf42 NM 001010859 C N NA
0 TEX28 NM 001586 C N NA
0 OR52R1 NM 001005177 C N WH
0 OR51T1 NM 001004759 C N WH
0 OR51L1 NM 001004755 C N WH
0 OR52J3 NM 001001916 C N WH
0 OR52E2 NM 001005164 C N WH
1 HBD NM 000519 C N WH
1 HBG1 NM 000559 C N WH
1 HBG2 NM 000184 C N WH
0 OR51B6 NM 001004750 C N WH
1 AXIN1 NM 003502 C N WH
4 LILRA6 NM 024318 C N WH
7 LILRB2 NM 005874 C N WH
6 LILRB2 NM 005874 C N WH
5 LILRB2 NM 005874 C N WH
4 LILRB2 NM 005874 C N WH
5 LILRA3 NM 006865 C N WH
2 LILRA3 NM 006865 C N WH
8 LAIR1 NM 002287 C N WH
0 LAIR1 NM 002287 C N WH
4 LILRA1 NM 006863 C N WH
4 LILRB4 NM 006847 C N WH
6 KIR2DL3 NM 015868 C N WH
6 KIR2DL4 NM 002255 C N WH

14 ITSN1 NM 003024 C N WH
3 RFPL2 NM 001098527 C N WH
1 RFPL2 NM 001098527 C N WH
1 CTAG1A NM 139250 C N WH
1 CTAG1B NM 001327 C N WH
3 FUNDC2 NM 023934 C N WH

Table 9: Exons that are conserved in Cactus, but non-conserved in Multiz. C: Conserved, N: Non-
conserved, WH: Wrong Homolog, in which a non-conserved sequence is aligned in preference to a
more closely homologous sequence in one or more species, IE: Indel Error, in which the alignment
contains a pattern of indels in all the sequences from one or more species that prevent the sequences
from being considered conserved, NA: Not Aligned, where no sequence is aligned in one or more
species.
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Primates
Exon Id Gene Accession Cactus Multiz Comment

0 OR51B2 NM 033180 N C NA
5 LILRA4 NM 012276 N C NA
4 LILRA4 NM 012276 N C NA
3 LILRA4 NM 012276 N C NA
2 LILRA4 NM 012276 N C NA
1 LILRA4 NM 012276 N C NA
0 LILRA4 NM 012276 N C NA
5 KIR2DL1 NM 014218 N C NA
6 SLC22A4 NM 003059 N C NA
7 SLC22A4 NM 003059 N C NA
5 LILRA6 NM 024318 N C WH

Table 10: Exons that are conserved in Multiz, but non-conserved in Cactus. Same format as Table
9.
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Primates loci reconstruction dataset
Region Species Chromosome Start End

ENm001 hg18 chr7 115597756 117475182
panTro2 chr7 116358580 118271369
ponAbe2 chr7 random 15766758 15905393

chr7 112761783 114610423
rheMac2 chr3 153523204 155364336

ENm002 hg18 chr5 131284313 132284313
panTro2 chr5 133541207 134551980
ponAbe2 chr5 133353386 134373402
rheMac2 chr6 128348108 129327973

ENm003 hg18 chr11 115962315 116462315
panTro2 chr11 115397026 115908101
ponAbe2 chr11 113509259 114016230
rheMac2 chr14 114993392 115485494

ENm004 hg18 chr22 30133953 31833953
panTro2 chr22 30294491 32011499
ponAbe2 chr22 26374071 28234221
rheMac2 chr10 75300555 77028038

chr10 88219525 88274424
ENm005 hg18 chr21 32668236 34364221

panTro2 chr21 32122073 33817412
ponAbe2 chr21 33317601 35079767
rheMac2 chr19 8303957 8346701

chr3 12498479 14135229
ENm006 hg18 chrX 152767491 154063081

panTro2 chrX 153291711 154485343
ponAbe2 chrX 154044151 155368060
rheMac2 chrX 151961488 153195575

ENm007 hg18 chr19 59023584 60024460
panTro2 chr19 59513067 60564353
ponAbe2 chr19 55606585 56682663
rheMac2 chr19 59953290 60901251

ENm008 hg18 chr16 45 500000
panTro2 chr16 20539 520583

chr9 random 4664777 4675171
ponAbe2 chrX 156177209 156188089

chr16 10000 522714
chr2b 21132250 21142279

rheMac2 chr20 458 494348
chr13 113700995 113708122
chr15 61543 73215

ENm009 hg18 chr11 4730995 5732587
panTro2 chr11 4579020 5592480
ponAbe2 chr11 64509194 65984125
rheMac2 chr14 67368393 68925291

ENm010 hg18 chr7 26924045 27424045
panTro2 chr7 27260287 27768256
ponAbe2 chr7 57012283 57540815
rheMac2 chr3 98807544 99304888

Table 11: Input sequences for loci alignment. ‘Region’: name of the encode pilot region. ‘Species’:
UCSC species assembly name. ‘Start’ and ‘End’: the locations of input sequences on the positive
strand of ‘Chromosome’
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