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Supplementary Information Text
Materials and Methods

Whole-genome alignment parameters. We generated whole-genome pairwise alignments for each of the

mammalian and outgroup genomes to each of the references (human, cattle, and sloth) using LastZ (v1.04)
(1) with the following parameters: C=0 E=30 H=2000 K=3000 L=2200 O=400. Next, we converted the
pairwise alignments to the UCSC chain and net formats with axtChain (parameters: -minScore=1000 -
verbose=0 -linearGap=medium for placental mammals or -linearGap=Iloose for marsupials, monotremes,
and outgroups) followed by chainAntiRepeat, chainSort, chainPreNet, chainNet and netSyntenic, all with

default parameters (2). Pairwise whole-genome alignment coverages are presented in Dataset S2.

Assembly of ancestral chromosomes. To reduce the fragmentation of the reconstructed mammalian

ancestors’ genomes, we followed similar methodologies to those used by us previously (3, 4). Briefly, for
each reconstructed ancestor, we ordered RACFs by connecting those with adjacencies that were supported
by a low number of outgroup and descendant species or other phylogenetically close ancestors. For the
mammalian ancestor, we first merged those RACFs that had adjacencies supported (spanned) by a
chromosome or scaffold of one or both outgroup species and at least one mammalian species. Segment
letter notation in Datasets S3, S4, and S5 depict fragments of the same ancestral chromosome where

ordering was not fully resolved.

Classification of SFs and HSBs for assessment of consistency between reconstructions based on different

reference genomes. Each SF adjacency present in the human genome-based reconstruction was defined

as maintained if it was also present in the reconstruction being compared. Extra was defined as when one
or both of the SFs involved in the adjacency were not present in the reconstruction being compared, or they
were present, and the ends involved in the adjacency were free RACF ends. Inconsistent was defined as
SF adjacencies that were present in the reconstruction being compared, but the end involved in the
adjacency was connected to the end of a different SF or the opposite end of the same SF.

HSBs were flagged as inconsistent between reconstructions if a) they were inverted in one
reconstruction relative to the other, b) if their relative position on a chromosome was different, or c) if they

located on a different chromosome.

Fraction of rearranged mammalian ancestor chromosomes. Chromosome orientation in the ancestral state

was established by determining which orientation would require the least rearrangements. Then we
calculated the fraction involved in rearrangements by dividing the non-ancestral orientation by the
cumulative length of the blocks mapped to that chromosome. The fraction of the mammalian ancestor
chromosomes affected by interchromosomal rearrangements was calculated by dividing the cumulative
length of the blocks of each species or reconstructed chromosome that is orthologous to each mammalian
ancestor chromosome by the total length of the mammalian ancestor chromosome. The represented

fraction corresponds to the lowest obtained value.



Comparison with previously reported ancestral karyotypes.

The reconstructed mammalian ancestor karyotype has ten fewer chromosomes than that produced
by Zhou and collaborators (n=30; Fig. S15)(15), who used just four mammalian and two outgroup species
for their reconstruction. The therian ancestral karyotype (n=18) has only one less chromosome than the
previous comparative gene map (9) and sequence-based reconstructions (15) but a very different
arrangement of syntenic fragments (SFs) (Fig. S16). Differences between our reconstructions and those
done previously can be due to the higher number of monotreme and marsupial representative species in
our study, thus reducing fragmentation of the reconstructed mammalian and therian ancestral
chromosomes.

The reconstructed eutherian (n=20) and boreoeutherian (n=23) karyotypes have one less
chromosome than reported previously (3). This difference resulted from joining the previous reconstructions
of eutherian chromosomes (EUTs) 6 and 10 into the newly reconstructed EUT2 (Fig. S17) and the
previously reconstructed boreoeutherian chromosomes (BORs) 11 and 8b into the new reconstruction of
BORY7 (Fig. S18). Our data support the ancestral association of human chromosomes 10-12-22 in these
two ancestors, which was not detected in the earlier study, and is substantiated by the genomes of platypus,
marsupials, afrotherians, cat, and the large treeshrew.

The reconstructed cetartiodactyl ancestor karyotype (n=24) has one fewer chromosome than
reported previously (19), combining CET11 and 25 into the newly reconstructed CET8 (Fig. S19). This
novel join is supported by the genomes of the four species in our dataset: cattle, goat, narwhal, and pig.
The chromosome number of the reconstructed ruminant ancestor karyotype (n=30) is identical to that

reported previously (19) (Fig. S20); however, the order and orientation of many syntenic segments differ.



Genome sequencing and assembly of the narwhal (Monodon monoceros).

Species taxonomy. Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; Tetrapoda;

Amniota; Mammalia; Theria; Eutheria; Boreoeutheria; Laurasiatheria; Artiodactyla; Cetacea; Odontoceti;

Monodontidae; Monodon; Monodon monoceros Linnaeus, 1758 (NCBI:txid40151).

Genome sequence report. The genome of the narwhal was sequenced from a male specimen collected

from the Milne Inlet, Baffin Island, Qikigtaaluk Region of Nunavut, Canada. A total of 253 Gb of Pacific
Biosciences single molecule long reads were generated. Primary assembly contigs were obtained with
FALCON-Unzip, cleaned from duplicated haplotypes using purge_dups, and phased with FALCON-Phase,
using previously generated Hi-C data. The primary FALCON-Phase genome assembly was then scaffolded
in HiRise (v.2.1) using Dovetail Genomics Omni-C data. The final assembly has a total length of 2.3 Gb in
100 sequence scaffolds with a scaffold N50 of 108 Mb. The majority, 99%, of the assembly sequence was
assigned to 22 chromosomal-level scaffolds likely representing the 21 autosomes and X chromosome of
the narwhal. The assembly has a BUSCO (v.5.0.0; (5)) completeness of 95% using the mammalia_odb10

reference set. While not fully phased, the assembly deposited is of one haplotype.

Data availability for the narwhal genome assembly.
Project accession data

BioProject PRJNA520934
BioSample ID SAMN10872456
Raw data accessions

Pacific Biosciences CLR PRJNA520934
Dovetail Genomics Omni-C PRJNA520934

Genome assembly

Assembly ID NGI_Narwhal_2
Assembly accession SIHG02000000
BUSCO genome score C:95.0% [S:93.0%, D:2.0%], F:1.5%, M:3.5%, n:9,226




Genome sequencing and assembly of the koala (Phascolarctos cinereus).

Species taxonomy. Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; Tetrapoda;

Amniota; Mammalia; Theria; Metatheria; Diprotodontia; Phascolarctidae; Phascolarctos; Phascolarctos
cinereus (NCBI:txid184229).

Genome sequence report. We improved the contiguity of the phaCin_unsw_v4.1 koala genome assembly

by scaffolding it with Dovetail Genomics Hi-C data using HiRise (v.2.1). An estimated 16,853-fold physical
coverage of Hi-C data was used. The upgraded koala genome assembly has a total length of 3.2 Gb in
1,246 sequence scaffolds with a scaffold N50 of 428 Mb. The majority, 99%, of the assembly sequence
was assigned to 9 chromosomal-level scaffolds likely representing the 7 autosomes and X chromosome of
the koala. The assembly has a BUSCO (v.5.0.0; (5)) completeness of 94% using the mammalia_odb10

reference set. The assembly deposited is of a diploid genome.

Data availability for the tree pangolin genome assembly.
Project accession data

BioProject PRJNA359763

BioSample ID SAMNO06198159

Raw data accessions

Dovetail Genomics Hi-C SRR13196480

Genome assembly

Assembly ID phaCin_HiC

Assembly accession POVN02000000

BUSCO genome score  C:94.0% [S:92.4%, D:1.6%], F:1.3%, M:4.7%, n:9,226




Genome sequencing and assembly of the tree pangolin (Phataginus tricuspis).

Species taxonomy. Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; Tetrapoda;

Amniota; Mammalia; Theria; Eutheria; Boreoeutheria; Laurasiatheria; Pholidota; Manidae; Phataginus;
Phataginus tricuspis Rafinesque, 1821 (NCBI:txid358128).

Genome sequence report. We improved the contiguity of the ManTri_v1_BIUU tree pangolin genome

assembly by scaffolding it with Dovetail Genomics Chicago data using HiRise (v.2.1). An estimated 78-fold
physical coverage of Chicago data was used. The upgraded tree pangolin genome assembly has a total
length of 3.0 Gb in 1,935,248 sequence scaffolds with a scaffold N50 of 10 Mb. The assembly has a BUSCO
(v.5.0.0; (5)) completeness of 94% using the mammalia_odb10 reference set. The assembly deposited is

of a diploid genome.

Data availability for the tree pangolin genome assembly.
Project accession data

BioProject PRJNA399460
BioSample ID SAMNO07678093

Dovetail Genomics Chicago SUB8714060

Assembly ID mPhaTri1
Assembly accession S0OZM02000000
BUSCO genome score C:93.9% [S:92.8%, D:1.1%], F:1.6%, M:4.5%, n:9,226




Genome sequencing and assembly of the rock hyrax (Procavia capensis).

Species taxonomy. Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; Tetrapoda;

Amniota; Mammalia; Theria; Eutheria; Afrotheria; Hyracoidea; Procaviidae; Procavia; Procavia capensis
Pallas, 1766 (NCBI:txid1973248).

Genome sequence report. We improved the contiguity of the ProCapCap_v2_BIUU_UCD rock hyrax

genome assembly by scaffolding with DNA Zoo Hi-C data using the Juicer pipeline. The upgraded rock
hyrax genome assembly has a total length of 3.7 Gb in 825,181 sequence scaffolds with a scaffold N50 of
135 Mb. The majority, 90%, of the assembly sequence was assigned to 27 chromosomal-level scaffolds
likely representing the 26 autosomes and X of the rock hyrax. The assembly has a BUSCO (v.5.0.0; (5))
completeness of 95% using the mammalia_odb10 reference set. The assembly deposited is of a diploid

genome.

Data availability for the rock hyrax genome assembly.
Project accession data

BioProject PRJNA399414

BioSample ID SAMNO07678107

Raw data accessions

DNA Zoo Hi-C SRX5415919, SRX5415916

Genome assembly

Assembly ID mProCap1

Assembly accession PVIO03000000

BUSCO genome score (C:94.8% [S:94.1%, D:0.7%], F:1.3%, M:3.9%, n:9,226
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Genome sequencing and assembly of the three-banded armadillo (Tolypeutes matacus).

Species taxonomy. Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; Tetrapoda;

Amniota; Mammalia; Theria; Eutheria; Xenarthra; Cingulata; Chlamyphoridae; Tolypeutes; Tolypeutes
matacus (NCBI:txid183749)

Genome sequence report. The genome of the three-banded armadillo was sequenced from a fibroblast

cell-line generated from a skin biopsy of a male specimen. The sample was provided by the San Diego Zoo
Institute for Conservation Research. A total of ~46-fold coverage of 10X Genomics data were generated
and assembled with SuperNova (v2.1.1). The resulting assembly was further scaffolded with ~54-fold
physical coverage Dovetail Genomics Chicago data with HiRise (v.2.1). The final assembly has a total
length of 3.8 Gb in 54,589 sequence scaffolds with a scaffold N50 of 12 Mb. The assembly has a BUSCO
(v.5.0.0; (5)) completeness of 96% using the mammalia_odb10 reference set. The assembly deposited is

of a diploid genome.

Data availability for the three-banded armadillo genome assembly.
Project accession data

BioProject PRJNA781997
BioSample ID SAMNO07678115
Raw data accessions

10X Genomics PRJNA781997

Dovetail Genomics Chicago PRJNA781997

Genome assembly

Assembly ID mTolMat1
Assembly accession JAKSZT010000000
BUSCO genome score C:95.6% [S:88.6%, D:7.0%], F:1.1%, M:3.3%, n:9,226
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Genome sequencing and assembly of the large treeshrew (Tupaia tana).

Species taxonomy. Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; Tetrapoda;

Amniota; Mammalia; Theria; Eutheria; Boreoeutheria; Euarchontoglires; Scandentia; Tupaiidae; Tupaia;
Tupaia tana Raffles, 1821 (NCBI:txid70687)

Genome sequence report. The genome of the large treeshrew was sequenced from a fibroblast cell-line

generated from a skin biopsy of a male specimen. The sample was provided by the San Diego Zoo Institute
for Conservation Research. A total of ~19-fold Pacific Biosciences HiFi single molecule long reads were
generated. Primary assembly contigs were obtained with FALCON-Unzip and scaffolded with 10X
Genomics, and Dovetail Genomics Hi-C data using Scaff10X and HiRise, respectively. The final assembly
has a total length of 2.9 Gb in 1,197 sequence scaffolds with a scaffold N50 of 113 Mb. The majority, 91%,
of the assembly sequence was assigned to 28 chromosomal-level scaffolds likely representing the 28
autosomes of the large treeshrew. The assembly has a BUSCO (v.5.0.0; (5)) completeness of 97% using

the mammalia_odb10 reference set. While not fully phased, the assembly deposited is of one haplotype.

Data availability for the large treeshrew genome assembly.
Project accession data

BioProject PRJNA782001
BioSample ID SAMNO07678117
Raw data accessions

Pacific Biosciences HiFi PRJNA782001
10X Genomics PRJNA782001
Dovetail Genomics Hi-C PRJNA782001

Genome assembly

Assembly ID mTupTan1
Assembly accession JAKSZU010000000
BUSCO genome score C:96.5% [S:92.5%, D:4.0%], F:0.8%, M:2.7%, n:9,226
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Supplemental Figures
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Fig. $S1. Benchmarking universal single-copy orthologs (BUSCO) assessment of the reconstructed
ancestors using the mammalian OrthoDB v10 (odb10) dataset.
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Fig. S2. Comparison of mammalian ancestor reconstructions using the human, cattle, or sloth genomes as a reference.

Human genome-based reconstructed mammalian ancestor chromosomes are distinguished by colored blocks. Grey blocks depict mammalian
ancestor chromosomes reconstructed using the cattle (top) or sloth (bottom) genomes as a reference. Colored ribbons depict orthology of each
human genome-based mammalian ancestor chromosome to the cattle or sloth genome-based reconstructed ancestral mammal chromosomes.
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Fig. $3. Comparison of therian ancestor reconstructions using the human, cattle, or sloth genomes as a reference.

Human genome-based reconstructed therian ancestor chromosomes are distinguished by colored blocks. Grey blocks depict therian ancestor
chromosomes reconstructed using the cattle (top) or sloth (bottom) genomes as a reference. Colored ribbons depict orthology of each human
genome-based therian ancestral chromosome to the cattle or sloth genome-based reconstructed therian ancestral chromosomes.

15



Cattle genome-based

[ 1 ] [ 3 ] 4 6 v [ 8 J[ 8 1] [75] [16]
Human genome-bas W
IS S N S C 7 | e e I [
pelleln genome-based- .. I :IY
9

[ )[12 J[13 ][14]

iﬂ
I.

R

\
|

(17

Human genome-based reconstructed eutherian ancestor chromosomes are distinguished by colored blocks. Grey blocks depict eutherian ancestor
chromosomes reconstructed using the cattle (top) or sloth (bottom) genomes as a reference. Colored ribbons depict orthology of each human
genome-based eutherian ancestor chromosome to cattle or sloth genome-based reconstructed eutherian ancestral chromosomes.

Fig. S4. Comparison of eutherian ancestor reconstructions using the human, cattle, or sloth genomes as a reference.
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Fig. S5. Comparison of boreoeutherian ancestor reconstructions using the human or cattle genomes as a reference.

Human genome-based reconstructed boreoeutherian ancestor chromosomes are distinguished by colored blocks. Grey blocks depict
boreoeutherian ancestor chromosomes reconstructed using the cattle genome as a reference. Colored ribbons depict orthology of each human
genome-based boreoeutherian ancestor chromosome to the cattle genome-based reconstructed boreoeutherian ancestral chromosomes.
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Fig. S6. Evolution of mammalian ancestor chromosomes in the lineage leading to sloth.

Mammalian ancestor chromosomes are distinguished by colors at the top of the diagram. Colored blocks for other ancestors and sloth depict
orthology to mammalian ancestor chromosomes. Lines within colored blocks represent block orientation compared to the mammalian ancestor
chromosomes, with positive and negative slopes portraying the same and different orientations, respectively. Grey ribbons depict orthology of each
ancestor chromosome to the chromosomes of its descendant ancestor or species. An orthology map for each pairwise comparison is presented in
Dataset S13.
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Fig. S7. Evolution of mammalian ancestor chromosomes in the lineage leading to cattle.

Mammalian ancestor chromosomes are distinguished by colors at the top of the diagram. Colored blocks for other ancestors and cattle depict
orthology to mammalian ancestor chromosomes. Lines within colored blocks represent block orientation compared to the mammalian ancestor
chromosomes, with positive and negative slopes portraying the same and different orientations, respectively. Grey ribbons depict orthology of each
ancestor chromosome to the chromosomes of its descendant ancestor or species. An orthology map for each pairwise comparison is presented in
Dataset S14.
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Fig. S8. Visualization of the evolutionary history of reconstructed mammalian chromosomes based
on the sloth lineage.

Solid green squares indicate mammalian chromosomes that were maintained as a single synteny block
(either as a single chromosome or fused with another mammalian ancestor chromosome), with shades of
the color indicating the fraction of the chromosome affected by intrachromosomal rearrangements (lightest
shade is most affected). Split blocks demarcate mammalian chromosomes that were affected by
interchromosomal rearrangements. Upper (green) triangles show the fraction of the chromosome affected
by intrachromosomal rearrangements and lower (red) triangles the fraction affected by interchromosomal
rearrangements. Syntenic relationships of each mammalian ancestor chromosome to the human genome
are given at the right of the diagram. MAMX appears split in goat because its X chromosome is assembled
as two separate fragments. MAMs, mammalian ancestor chromosomes; THEs, therian ancestor
chromosomes; EUTs, eutherian ancestor chromosomes; ATLs, Atlantogenata ancestor chromosomes;
XENSs, Xenarthra ancestor chromosomes.
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Fig. S9. Visualization of the evolutionary history of reconstructed mammalian chromosomes based
on the cattle lineage.

Solid green squares indicate mammalian chromosomes that were maintained as a single synteny block
(either as a single chromosome or fused with another mammalian ancestor chromosome), with shades of
the color indicating the fraction of the chromosome affected by intrachromosomal rearrangements (lightest
shade is most affected). Split blocks demarcate mammalian chromosomes that were affected by
interchromosomal rearrangements. Upper (green) triangles show the fraction of the chromosome affected
by intrachromosomal rearrangements and lower (red) triangles the fraction affected by interchromosomal
rearrangements. Syntenic relationships of each mammalian ancestor chromosome to the human genome
are given at the right of the diagram. MAMX appears split in goat because its X chromosome is assembled
as two separate fragments. MAMs, mammalian ancestor chromosomes; THEs, therian ancestor
chromosomes; EUTs, eutherian ancestor chromosomes; BORSs, boreoeutherian ancestor chromosomes;
LAUs, laurasiatherian ancestor chromosomes; SCRs, Scrotifera ancestor chromosomes; FERSs,
Fereungulata ancestor chromosomes; CETs, Cetartiodactyla ancestor chromosomes; CRUs,
Cetruminantia ancestor chromosomes; RUMs, Ruminantia (bovids) ancestor chromosomes.
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Fig. S10. Conservation of mammalian ancestor chromosomes (MAMs) as single chromosomal units
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Only extant species with a chromosome or C-scaffold genome assembly are shown. The number in each
cell represents the total number of chromosomal segments orthologous to each MAM in the extant genome.
Dark green represents MAMs maintained as a whole chromosome or C-scaffold in the extant species’
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MAMs orthologous to multiple chromosomes or C-scaffolds in the extant genome. Grey represents MAMs
without identified orthology in the extant genome.
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Only extant species with a chromosome or C-scaffold genome assembly are shown. Boxplot colors
represent mammalian lineages: purple, monotremes; blue, marsupials; green, Euarchontoglires; yellow,

Fig. S11. Distribution of msHSB lengths in extant mammal genomes.
scrotiferans, and red, atlantogenatans.
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Fig. S12. Top 20 gene ontology (GO) terms enriched in (A) msHSBs and (B) EBRs.

Cladogram shows relationships between GO terms. Bigger dots at the cladogram tips indicate more
significant false discovery rate corrected P-values (FDR P). Black bubble size depicts the number of genes
annotated in each GO term in the analyzed list. The x-axis shows the ratio of genes annotated for each GO
term in the analyzed list versus the background list (all protein-coding genes in the human genome).
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Number of bases within SINEs in 10 kbp windows. Numbers within boxplots are group medians. Asterisks
depict Bonferroni corrected P-values: **** P<0.0001, *** P<0.001, ** P<0.01, * P<0.05. Only significant
comparisons are shown.

26



>

o

=}

=

o

< 7.500
=

Q

o

3

¢ 5000
o

=]

kS

° 2500
@

o

E

E 0
Cc

g som
=

o

=

]

a 4,000
w

O

[}

©

o

5 2000
s

@

o

E

E 0
E

o

]

x

(=]

T 7.500
@

o

3

2 5000
o

el

6

o 2500
@

Qo

5

El 0
G

g

X 8,000
(=]

2

o]

g 6,000
1]

]

e 4000
O

s

o 2000
3 o
o

E

E 0

-
i

Non-reuse  Reuse msHSBs Other
EBRs EBRs genomic regions.
r
= - ek
|
L]
.
.

106 130 213 126
L L ) — e
Non-reuse  Reuse msHSBs Other

BRs EBERs genomic regions.
ner
L]
-
L3
.
.
.
.

o __§ 0 0 o
Non-reuse  Reuse msHSBs Other
EBRs EBRs genomic regions.

f hah 1
1
o ourn
| —
-1 [ ]
1,088 1,058
l; —
—
Non-reuse  Reuse msHSBs Other
EBRs EBRs genomic regions

= Number of bases per 10 kbp m Number of bases per 10 kbp o Number of bases per 10 kbp W

Number of bases per 10 kbp

oo @ ] |_voe

Non-reuse  Reuse msHSBs Other
EBRs EBRs genomic regions
r Iy 1
o o aven
r T T 1
10,000 s
7.500
.
5,000 [
!
2,500
—§o RO 0
0 ) [ ] i 0 —
Non-reuse  Reuse msHSBs Other
EBRs EBRs genomic regions
T
P =
1
i !
7,500 .
g T !
5,000
2,500
0 324 185 170
04 I ] E ] [ ]
Non-reuse Reuse msHSBs Other
EBRs EBRs genomic regions
T 1
w = “ R
r ] ) 1
3.000 H

2.000

1,000

1
.
i -
241
152 | 195I !__‘

184
][ ]

msHSBs Other

genomic regions

Reuse
EBRs

Non-reuse
EBRs

Fig. S14. Distribution of repeat subclasses within EBRs, msHSBs, and other regions of the human
genome.

(A) Number of bases within DNA retrotransposons hAT-Charlie in 10 kbp windows. (B) Number of bases
within L1 LINEs in 10 kbp windows. (C) Number of bases within L2 LINEs in 10 kbp windows. (D) Number
of bases within ERV1 LTRs in 10 kbp windows. (E) Number of bases within ERVL LTRs in 10 kbp windows.
(F) Number of bases within ERVL-MaLR LTRs in 10 kbp windows. (G) Number of bases within Alu SINEs
in 10 kbp windows. (H) Number of bases within MIR SINEs in 10 kbp windows. Numbers within boxplots
are group medians. Asterisks depict Bonferroni corrected P-values: **** P<0.0001, *** P<0.001, ** P<0.01,
* P<0.05. Only significant comparisons are shown.
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Fig. S15. Comparison of reconstructed mammalian ancestor chromosomes.

(A) Mammalian ancestral chromosomes reconstructed by Zhou et al. (6). (B) Human genome-based
reconstruction of mammalian ancestral chromosomes. (C) Sloth genome-based reconstruction of
mammalian ancestral chromosomes. (D) Cattle genome-based reconstruction of mammalian ancestral
chromosomes. Block colors indicate orthology to human chromosomes. For B, C, and D, lines within blocks
depict same (left to right) or different (right to left) orientation compared to the respective human
chromosomes.
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Fig. S16. Comparison of reconstructed therian ancestor chromosomes.

(A) Therian ancestral chromosomes reconstructed by Deakin et al. (7). (B) Therian ancestral chromosomes
reconstructed by Zhou et al. (6). (C) Human genome-based reconstruction of therian ancestral
chromosomes. (D) Sloth genome-based reconstruction of therian ancestral chromosomes. (E) Cattle
genome-based reconstruction of therian ancestral chromosomes. Block colors indicate orthology to human
chromosomes. For C, D, and E, lines within blocks depict same (left to right) or different (right to left)
orientation compared to the respective human chromosomes.
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Fig. S17. Comparison of reconstructed eutherian ancestor chromosomes.

(A) Eutherian ancestral chromosomes reconstructed by Kim et al. (3). (B) Human genome-based
reconstruction or eutherian ancestral chromosomes. (C) Sloth genome-based reconstruction of eutherian
ancestral chromosomes. (D) Cattle genome-based reconstruction of eutherian ancestral chromosomes.
Block colors indicate orthology to human chromosomes. Lines within blocks depict same (left to right) or
different (right to left) orientation compared to the respective human chromosomes.
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Fig. S18. Comparison of reconstructed boreoeutherian ancestor chromosomes.

(A) Boreoeutherian ancestral chromosomes reconstructed by Kim et al. (3). (B) Human genome-based
reconstruction of boreoeutherian ancestral chromosomes. (C) Sloth genome-based reconstruction of
boreoeutherian ancestral chromosomes. (D) Cattle genome-based reconstruction of boreoeutherian
ancestral chromosomes. Block colors indicate orthology to human chromosomes. Lines within blocks depict
same (left to right) or different (right to left) orientation compared to the respective human chromosomes.
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Fig. S19. Comparison of reconstructed cetartiodactyl ancestor chromosomes.

1

(A) Cetartiodactyl ancestral chromosomes reconstructed by Farré et al. (8). (B) Cattle genome-based
reconstruction of ancestral cetartiodactyl chromosomes. Block colors indicate orthology to cattle
chromosomes. Lines within blocks depict same (left to right) or different (right to left) orientation compared
to the respective human chromosomes.
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(A) Ruminant ancestral chromosomes reconstructed by Farré et al. (8). (B) Cattle genome-based
reconstruction of ruminant ancestral chromosomes. Block colors indicate orthology to cattle chromosomes.
Lines within blocks depict same (left to right) or different (right to left) orientation compared to the respective
human chromosomes.
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Supplemental Tables

Table S1. Statistics of the reconstructed ancestral chromosomes.

No Longest I:gtilh Coverage No. % in
Ref." Ancestor Acronym RACi=s RACF RAng (%)zg reconstructed cI:rs.3
(Mbp) (Mbp) chromosomes
Mammalia aMAM 74 273.05 264573  87.29 19+X 99.23
Theria aTHE 63 182.50 2,687.18  88.66 17+X 99.85
Eutheria aEUT 26 381.33  2,755.11 90.90 19+X 100
§§ Boreoeutheria aBOR 29 21564 2,77470  91.54 22+X 100
3 € Euarchontoglires aEUA 31 22554  2,807.04  92.61 23+X 100
Euarchonta aEUC 35 306.85 2,822.52  93.12 22+X 100
Primatomorpha aPMT 48 307.27 283125  93.41 23+X 100
Primata (hominidae)  aPRT 56 19459 2,854.89  94.19 23+X 100
Mammalia aMAM 41 206.22 2,306.69  87.76 17+X 99.85
Theria aTHE 39 237.53  2,451.61 93.27 17+X 100
Eutheria aEUT 32 27448 252821  96.19 19+X 100
__ Boreoeutheria aBOR 28 207.99 255427  97.18 22+X 100
g% Laurasiatheria alLAU 30 21237 2,563.03  97.51 23+X 100
§§ Scrotifera aSCR 29 219.02 258222  98.24 24+X 100
= Fereungulata aFER 29 21929 258520  98.36 23+X 100
Cetartiodactyla aCET 37 22170 2,596.88  98.80 24+X 99.95
Cetruminantia aCRU 46 205.73 2,600.78  98.95 24+X 100
Ruminantia (bovids) ~ aRUM 35 185.77 2,567.54  97.68 29+X 100
Mammalia aMAM 64 328.76 272239  86.97 19+X 99.25
S Theria aTHE 60 181.29 2,811.84  89.83 17+X 99.90
EE Eutheria aEUT 25 408.98 291412  93.10 19+X 100
w%’ Atlantogenata aATL 27 448.02 2,924.78  93.44 19+X 99.98
~ Xenarthra aXEN 54 262.98 298133 9525 24+X 99.88

' Reference genome; 2 Coverage of respective reference genome (3,088,269,832 bp for human-based
reconstructions; 2,628,394,923 bp for cattle-based reconstructions; 3,130,157,497 bp for sloth-based

reconstructions); 3 Percentage of reconstructed genome placed in chromosomes.
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Table S2. Comparison of syntenic fragment adjacencies between human and sloth genome-based
ancestral reconstructions.

Human-based adjacencies in sloth-based Sloth-based adjacencies in human-based
reconstructions reconstructions
Ancestor'! _ . No. . _ Maintained Extra Inconsistent _ . No. . _ Maintained Extra Inconsistent
adjacencies adjacencies
aMAM 237 153 (65%) 51(22%) 33 (14%) 207 148 (71%) 18 (9%) 41 (20%)
aTHE 193 123 (64%) 46 (24%) 24 (12%) 164 123 (75%) 6 (4%) 35 (21%)
aEUT 124 88 (71%) 24 (19%) 12 (10%) 112 89 (79%) 16 (14%) 7 (6%)

" aEUT, eutherian ancestor; aTHE, therian ancestor; aMAM, mammalian ancestor.

39



Table S3. Comparison of syntenic fragment adjacencies between human and cattle genome-based
ancestral reconstructions.

Human-based adjacencies in cattle-based Cattle-based adjacencies in human-based
reconstructions reconstructions
Ancestor’ . No. . _ Maintained Extra Inconsistent_ . No. . Maintained Extra Inconsistent
adjacencies adjacencies

aMAM 237 92 (39%) 74 (31%) 71 (30%) 134 65 (49%) 18 (13%) 51 (38%)
aTHE 193 107 (55%) 45 (23%) 41 (21%) 146 93 (64%) 12 (8%) 41 (28%)
aEUT 124 88 (71%) 24 (19%) 12 (10%) 101 86 (85%) 0(0%) 15(15%)
aBOR 123 83 (67%) 29 (24%) 11 (9%) 106 82 (77%) 3(3%) 21 (20%)

"aBOR, boreoeutherian ancestor; aEUT, eutherian ancestor; aTHE, therian ancestor; aMAM, mammalian
ancestor.

40



Table S4. Statistics of ancestral chromosome regions with structural differences in reconstructions
depending on the reference genome used.

No. of Total Average Median Percent of
Anc.’ Ref.2 regions length length length reconstructed
(kbp) (kbp) (kbp) genome length

aBOR  Human versus cattle genome-based reconstructions

Human 10,479 1,048 443 0.41

Cattle 9,676 968 420 0.41
aBUT  Human versus cattle genome-based reconstructions

Human 15 7,466 498 474 0.30

Cattle 7,222 481 470 0.32

Human versus sloth genome-based reconstructions

Human 1 9,914 901 467 0.40

Sloth 10,342 940 510 0.41
aTHE  Human versus cattle genome-based reconstructions

Human 227,995 6,514 2,120 9.78

Cattle 200,251 5,721 1,768 10.13

Human versus sloth genome-based reconstructions

Human 97,138 4,415 1,912 417

Sloth 102,065 4,639 1,899 4.41
aMAM  Human versus cattle genome-based reconstruction

Human 422,894 6,129 1,927 18.78

Cattle 372,949 5,405 1,582 21.16

Human versus sloth genome-based reconstruction

Human 194,633 7,209 1,258 8.65

Sloth 215,501 7,981 1,333 9.72

" Ancestor; aBOR, boreoeutherian ancestor; aEUT, eutherian ancestor; aTHE, therian ancestor; aMAM,
mammalian ancestor. 2 Reference genome.
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Table S5. Recovery of complete BUSCOs common to the human and platypus genomes (n=6,722)
in the reconstructed mammalian ancestor chromosomes using the human, cattle, and sloth

genomes as a reference.

Reference genome

Present (%)

Absent (%)

Human
Cattle
Sloth

6,669 (99%)
6,039 (96%)
5,924 (96%)

53 (1%)
266 (4%)
229 (4%)
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Table S6. Number of evolutionary breakpoint regions (EBRs), breakpoint rates (breakpoints/My) and chromosome rearrangements that
occurred during mammalian evolution.

Branch Mv from No Breakpoint No. rearrangements
Lineage Branch' length y ; p* . . .
(My) present EBRs rate Inversions Fissions Fusions Total

aMAM  — aTHE 18 177 72 393" 90" 3 3 96"

aTHE —  aEuT 53 159 102 1.92 94 16 14" 124

aEUT — aBOR 9 106 1 0.11° 1* 3t 0 4

€& aBOR - aEUA 7 97 7 1.05 4 1 0°* 5

£ 3 aEUA — aEuUC 8 90 6 0.78 9 1 2" 12
£<  aEUC —  aPMT 6 82 16 2.50 24 * 2t 1 27°

aPMT —  aPRT 69 76 97 1.40 73 4 4 81

aPRT —  Human 7 7 22 331" 15 0* 1 16

Total 323 310 30 25 365

_ aMAM  —  aTHE 18 177 69 3.76 84 5 6 95

5 aTHE —  aEUuT 53 159 98 1.84 73 14 13 100

g a aEUT —  aATL 5 106 1 0.20 4 0 0 4

55 aATL — aXEN 35 101 32 0.92 26 8 2 36

= aXEN —  Sloth 66 66 62 0.94 39 6 6 51

~  Total 262 226 33 28 286

aMAM  — aTHE 18 177 7 0.38 16 1 1 18

aTHE —  aEUuT 53 159 57 1.07 60 15 13 88

aEUT — aBOR 9 106 1 0.11°* 4% 3 0 7

_ aBOR — alAU 7 97 5 0.70 7 2 1 10

o % aLAU — aSCR 11 90 7 0.65 6 2 1 9
%t aSCR - aFER 1 79 1 1.29 2 1° 2" 5"

©g aFER —  aCET 16 78 35 2.22 22 4 4 30

=~  aCET — aCRU 6 62 23 383" 21" 1 1 23

aCRU — aRUM 31 56 112 357" 87’ 13 7 107

aRUM — Cattle 25 25 9 0.37 6" 0" 0 6

Total 257 231 42 30 303

* Average breakpoint rates from the mammalian ancestor to the human, sloth and cattle genomes are 1.88, 1.54, and 1.46 breakpoints/My,
respectively.

" Significantly higher than average across all branches for respective lineage (FDR corrected P<0.05).

* Significantly lower than average across all branches for respective lineage (FDR corrected P<0.05).

T aATL, Atlantogenata ancestor; aBOR, boreoeutherian ancestor; aCET, Cetartiodactyla ancestor; aCRU, Cetruminantia ancestor; aEUA,
Euarchontoglires ancestor; aEUC, Euarchonta ancestor; aEUT, eutherian ancestor; aFER, Fereungulata ancestor; aLAU, laurasiatherian
ancestor; aMAM, mammalian ancestor; aPMT; Primatomorpha ancestor; aPRT, primates (Hominidae) ancestor; aRUM, Ruminantia (bovids)
ancestor; aSCR, Scrotifera ancestor; aTHE, therian ancestor; aXEN, Xenarthra ancestor.
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Table S7. Ancestral syntenies identified in the reconstructed ancestors at 1 Mbp resolution.

Common to
Common ancestors for all three lineages human and Human lineage Sloth lineage Cattle lineage
cattle lineage|
aMAM aTHE aEUT aBOR aEUA aEUC aPMT aATL aXEN aLAU aSCR aFER aCET aCRU aRUM
129-22 129-22 129-22 129-22 12g-22 |22-129-22| 129-22 12qg-22 129-22 129-22 | 129-22 |129-22-18| 129-22 | 129-22 | 49-129-22
22-12pq-22-10p- | 22-12pg-22-10p- : e oo . : : . ~ . ~ : ey . oo
7pq-3pq-7pg-10p- | 7pq-10p-7pg-3pa- 22-12pqg-22-10p-| [10p-22-12pg-| | 22-12pg- | 22-12pq- | 22-12pg- | |22-12pg-22-| 22-12pq 22-12pq | 22-12pq | 22-12pq | 22-12pq | 22-12pq 12pg-22
7pq 22 22 22 22 10p-7p 22-10p 12pg-22
7pQ-3pg-7pq 7pg-3pg-99
11pg-13-2g-15g-Xp- L S S
21-3pq-29-3pq-20- 11‘;‘1 ;3 22 12‘* %D 3-21 3-21 3-21 3-21 3-21 3-21 3-21 3-21 3-21 3-21 3-21 3-21 3213
3pqg-29-3 -9pg-24-spq
P9-29-3pq
20-2pg-20-2pg-8p- PR e A g A Arm. Ora.fn.
2pq-6p-2pq-8p-4- | 202PI2020G8p- | 43 550 54 8p-4 8p-4 8-4 8-4 | [13-2pq-8p-4 4-8p-2p | PP4PIBP gp4pq | gpapq |4pa-8p-o| 2BPAPY| 4pa-9parEp
8p-4 2pg-8p-4 4pq 8p-9 9pq
169-199 169-19q 169-19q 169-19q 169-19q | 16q9-19q | 169-19q 169-19q | 169-19q 16q9-19q |169-19q | 169-19q [169-19q | 169-19q 16q9-19q
16p-7p-17p 16p-7pg-17p-7pq 16p-7pq 16p-7pq 16p-7pq | 16p-7pq 16p-7pq | 16p-7pq 16p-7pq |16p-7pq | 16p-7pq |16p-7pq 20;:)2')' 16p-7pq
14-15 14-15 14-15 14-15 14-15 14-15 14-15 14-15 14-15 14-15 14-15 14-15 14-15
1pg-6pg-1pg-6pq 1pg-6pq 1-6q
9pag-5pg-18-9pg- |9pg-5pg-18-5pg-18-
5pg-18-6p-18-8q 6p-18-8q
17pg-79-17pq
99-3p
5-1q 5-1q 5-1q 5-1q 5-1q 54q | 51q | 5-1q 5'1‘}';9”' 5'1‘1';9”' 5q-19p-5q
10p-7pq
59-6q
8p-4q-8p | 8p-49-8p |8p-49-8p| 8p-49-8p | 8p-49-8p-3p
1g-10q | 19-10q | 1g-10q 19-10q
159-2q
20-10p-20-
10p-20
2p-1p
2g-1pq
2pg-9q
50-15-14-15-
14-15-14

Ancestral syntenies are reported as associations of human chromosomes. Shaded ancestor abbreviations and full shaded columns depict ancestral
chromosomes reported in this work for the first time to our knowledge. Other shaded cells depict ancestral chromosomes with newly identified
ancestral syntenies. Non-shaded cells depict chromosomes with ancestral syntenies previously reported (3, 7-12). Primate (Hominidae) ancestor
not shown because its reconstructed chromosomes are the same as those of human. aATL, Atlantogenata ancestor; aBOR, boreoeutherian
ancestor; aCET, Cetartiodactyla ancestor; aCRU, Cetruminantia ancestor; aEUA, Euarchontoglires ancestor; aEUC, Euarchonta ancestor; aEUT,
eutherian ancestor; aFER, Fereungulata ancestor; aLAU, laurasiatherian ancestor; aMAM, mammalian ancestor; aPRT, primates (Hominidae)
ancestor; aRUM, Ruminantia (bovids) ancestor; aSCR, Scrotifera ancestor; aTHE, therian ancestor; aXEN, Xenarthra ancestor.
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Table S8: Length distribution of evolutionary breakpoint regions (EBRs) in each of the studied
lineages.

Lineage No. EBRs Median Mean Max.

Human 323 110 kbp 621 kbp 28 Mbp
Sloth 262 281 kbp 728 kbp 18 Mbp
Cattle 257 348 bp 244 kbp 4 Mbp

EBR length was calculated based on the EBR coordinates on the reference species genome for each

lineage.
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Table S9. Distribution of human protein-coding genes in the mammalian ancestor chromosomes
(MAMs).

MAMSs Length Density Fraction Average
(Mbp) per Mbp  within (%) length (bp)
1 411 6 43" 94,908 "
2 354 4% 40 * 105,644 *
3 308 6 44 * 87,067 '
4 269 8 48 * 71,692
5 265 6 52 102,584 *
6 133 8 52 75,164
7 76 7 54 86,550 "
8 52 14 44 * 44,797 *
9 44 11 47* 51,240
10 42 18 55 36,513 *
11 41 7 62" 100,715 "
12 38 10 51 73,204
13 35 14 58 45,020 *
14 31 11 61" 62,422
15 29 15 62" 10,294 *
16 20 14 61" 51,398
17 20 15 70" 51,166
18 9 521 741 26,281 *
19 6 64" 70" 22,720 *
X 52 10 32° 55,294
Average 15 54 62,734

" Significantly higher than average across all MAMs (FDR corrected P<0.05).
* Significantly lower than average across all MAMs (FDR corrected P<0.05).
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Table $10. Summary statistics for the identified mammalian multispecies homologous synteny
blocks (msHSBs) based of their coordinates in the human genome.

Longer than 300 kbp Longer than 1 Mbp

Total no. msHSBs 1,215 522
Total msHSB length (bp) 1,690,855,716 1,343,458,458
Human genome coverage (%) 55 44
Median msHSB length (bp) 849,095 1,952,510
Mean msHSB length (bp) 1,391,651 2,573,675
Expected max. length (bp) 8,821,980

Observed max. length (bp) 22,111,330

No. msHSBs longer than

expected (P<0.05) 5
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Table S11: Median [interquartile range] length of genes (kbp) within msHSBs, EBRs, and
other regions of the human genome.

Species n msHSB EBR Rest of the
genome
Human 19,878 36 [13 - 94] 16 [6 - 35] 23 [8 - 59]
Cattle 15,310 28 [10 - 76] 12 [6 - 28] 18 [7 - 49]
Greater horseshoe bat 15,520 25[ 8 -66] 11 1[4 - 24] 17 [6 - 44]
African elephant 14,838 23[ 7-61] 10 [4 - 26] 15 [5-42]
Hoffmann's two-fingered sloth 9,513 22 [ 8-46] 914 -21] 16 [6 - 36]
Chicken 12,015 16 [ 6 -40] 10 [5 - 21] 14 [6 - 34]

For each species comparison, all groups were statistically different (P<0.001) by pairwise
comparisons using Wilcoxon rank sum test with continuity correction.

For human, all protein-coding genes were used. For the remaining species length distribution was
calculated using only 1:1 orthologs to human protein-coding genes.
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Table S12: Statistics for major classes of repeats within msHSBs, reuse and non-reuse
EBRs, and other regions of the human genome.

Group Min. qu;:ile Median quz::ile Max. Mean SD
" Non-reuse EBRs 0 4,050 5530 7,243 10,000 5,686 2,311
§ Reuse EBRs 898 4,010 5369 6563 9,975 5400 1,819
i’ msHSBs 0 3480 4756 6269 10,000 4,938 1,991
< Other regions 0 3740 5161 6746 10,000 5283 2,117
Non-reuse EBRs 0 0 103 345 4144 255 411
< Reuse EBRs 0 0 214 488 2458 332 384
Q msHSBs 0 0 226 518 5353 378 488
Other regions 0 0 181 454 9,252 330 467
Non-reuse EBRs 0 548 1,633 3,005 9,993 2066 1,968
i Reuse EBRs 0 887 1,761 3,089 8576 2144 1,697
4 msHSBs 0 735 1,594 3,059 10,000 2,186 1,959
Other regions 0 728 1,666 3,292 10,000 2304 2,088
Non-reuse EBRs 0 532 1,155 2136 7,421 1502 1,335
% Reuse EBRs 0 811 1,358 2231 4870 1,602 1,040
® msHSBs 0 608 1,073 1761 8392 1,340 1,052
Other regions 0 572 1,070 1,907 7,943 1,400 1,177
Non-reuse EBRs 0 0 513 1,323 9,999 1,002 1,404
o Reuse EBRs 0 349 826 1,672 7450 1,156 1,269
5 msHSBs 0 0 501 1,166 10,000 865 1,136
Other regions 0 54 583 1,347 10,000 999 1,285
— @  Non-reuse EBRs 0 0 0 10,000 10,000 4,164 4,792
€ % Reuse EBRs 0 0 0 2,230 10,000 2,282 4,022
%,—3 msHSBs 0 0 0 0 10000 129 988
?3 0 0 0 0 10,000 832 2,635

Other regions
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Table $13: Statistics for subclasses of repeats within msHSBs, reuse and non-reuse EBRs,
and other regions of the human genome.

Group Min. qu;:'ttile Median qug:’tile Max. Mean SD

" Non-reuse EBRs 0 0 0 203 2,455 138 236
< £ Reuse EBRs 0 0 0 272 1,369 169 248
g § msHSBs 0 0 59 244 3811 171 268
a Other regions 0 0 0 210 9,252 147 255
Non-reuse EBRs 0 284 1,070 2,554 9,993 1,757 1,956
E Reuse EBRs 0 494 1326 2746 8576 1810 1,717
= msHSBs 0 204 956 2,528 10,000 1,722 2,010
Other regions 0 286 1,161 2,901 10,000 1,936 2,139
Non-reuse EBRs 0 0 106 411 3,702 287 429

E Reuse EBRs 0 0 130 469 2,110 306 422
z msHSBs 0 0 213 591 5913 397 501
Other regions 0 0 125 466 4863 319 459
—  Non-reuseEBRs O 0 0 389 9,778 395 1,022
E Reuse EBRs 0 0 0 493 6,442 427 897
i msHSBs 0 0 0 0 9,999 244 772
- Other regions 0 0 0 278 10,000 341 935
 NonreuseEBRs 0 0 0 199 7,316 184 444
E Reuse EBRs 0 0 0 288 5797 244 603
& msHSBs 0 0 0 195 8279 191 497
- Other regions 0 0 0 234 9432 208 526
P Non-reuse EBRs 0 0 0 445 9,292 337 572
Z %  Reuse EBRs 0 0 324 541 2,822 414 530
F_:J S msHSBs 0 0 185 519 6,266 388 578
- Other regions 0 0 170 518 9,490 392 605
y  Non-reuse EBRs 0 0 152 352 2,168 233 286
s Reuse EBRs 0 68 195 392 1,828 268 276
e msHSBs 0 72 241 477 3039 323 320
@ Other regions 0 0 184 395 3,002 261 297
_ Non-euse EBRs 0 485 1,088 2258 7,198 1,539 1,404
< Reuse EBRs 0 563 1,058 1,920 4,790 1,330 1,044
2 msHSBs 0 304 655 1,334 8392 1,012 1,026
@ Other regions 0 306 761 1,543 7,911 1,137 1,146
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Table S14: Comparison of breakpoint rate estimates (breakpoints/My) to previous reports.

This paper Murphy et al. Kim et al. Farré et al.
(2005) (2017) (2019)

Human lineage
aEUT — aBOR 0.1 - 0.8 -
aBOR — aEUA 1.0 - 1.4 -
aPRT — Human 3.3 - 2.0 -
aEUT — Human 1.5 - 1.8 -
Cattle lineage
aBOR — aFER 0.9 0.1 - -
aFER — aCET 2.2 0.4 - 1.7
aCET — aRUM 3.8 - - 2.8
aCET — Cattle 2.6 1.1 - 4.1

aBOR, boreoeutherian ancestor; aCET, Cetartiodactyla ancestor; aEUA, Euarchontoglires
ancestor; aEUT, eutherian ancestor; aFER, Fereungulata ancestor; aPRT, primates (Hominidae)
ancestor; aRUM, Ruminantia (bovids) ancestor.
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Legends for Dataset S1 to S14

Dataset S1 (separate file). Statistics for the genome assemblies of descendant and outgroup
species.

Dataset S2 (separate file). Genome alignment coverage statistics.

Dataset S3 (separate file). Manually curated RACFs for human genome-based reconstructed
ancestors.

Dataset S4 (separate file). Manually curated RACFs for cattle genome-based reconstructed
ancestors.

Dataset S5 (separate file). Manually RACFs for sloth genome-based reconstructed
ancestors.

Dataset S6 (separate file). Syntenic fragment coverage of the reconstructed mammalian
ancestor, descendant, and outgroups species’ genomes.

Dataset S7 (separate file). Evolutionary breakpoint regions identified in the human lineage.
Dataset S8 (separate file). Evolutionary breakpoint regions identified in the sloth lineage.
Dataset S9 (separate file). Evolutionary breakpoint regions identified in the cattle lineage.

Dataset S10 (separate file). Mammalian multispecies homologous synteny blocks longer
than 300 Kbp as identified in the human genome.

Dataset S11 (separate file). Gene ontology terms enriched in mammalian multispecies
homologous synteny blocks and evolutionary breakpoint regions identified in the human
lineage.

Dataset S12 (separate file). Orthology maps for each pairwise comparison on the human
lineage.

Dataset S13 (separate file). Orthology maps for each pairwise comparison on the sloth
lineage.

Dataset S14 (separate file). Orthology maps for each pairwise comparison on the cattle
lineage.
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