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Figure S2: RNA-seq mapped read classification into genomic do-
mains. For each sample, RNA-seq mapped reads were classified into
exonic (1 exon), intronic (2 intr), intergenic (3 ig) and other (4 other) reads.

6



A

C

B

D

Figure S3: RNA-seq sample PCA based on the expression of reference
genes. Only reference genes with a TPM ≥ 0.1 in at least 2 samples were
used.
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Chromosome 1 Chromosome X or Z
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Cattle: median=0.13 ; 511 genes on ChrX
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Goat: median=0.03 ; 437 genes on ChrX
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Chicken: median=0.49 ; 624 genes on ChrZ
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Figure S4: Gene expression ratio in males versus females on chromo-
somes X or Z. Gene expression was compared in males vs. females using
the base 10 logarithm of the TPM values. y-axis: the log2 of the male/female
expression ratio for the genes located on the chromosome of interest. For
each plot, the median of these expression ratios is indicated in the title. Left:
genes located on chromosome 1 used as a control. Right: genes located
on chromosome X for mammals and Z for chicken. x-axis: the position of
the gene on the chromosome of interest.
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Figure S9: Distribution of FR-AgENCODE transcripts into four posi-
tional (known, extension, alternative, novel) and three coding (mRNA,
lncRNA, otherRNA) classes. (A) Distribution of all FR-AgENCODE tran-
scripts into positional and coding classes; (B) and (C) Distribution of FR-
AgENCODE transcripts of each coding class into positional classes, and of
each positional class into coding classes respectively.
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Figure S14: ATAC-seq read pair summary statistics. For each species
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Figure S15: ATAC-seq peak size distribution. For each species, the size
distribution of tissue and merged (i.e. across all tissues) ATAC-seq peaks
are provided.
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Figure S16: Density of ATAC-seq peaks around starts of novel (i.e. not
known) transcripts for cattle (A), goat (B), chicken (C) and pig (D)
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Figure S17: ATAC-seq peak distribution into genomic domains. For
each species, are provided: the percentage of ATAC-seq peaks that are
exonic, intronic, overlapping the TSS of a reference gene extended by 0, 1
or 5 Kb on each side, overlapping the TTS of a reference gene extended by
0, 1 or 5 Kb on each side and intergenic.
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Figure S20: Correlation between reference gene expression and chro-
matin accessibility at the TSS for goat. For each pair of reference gene
and ATAC-seq peak overlapping the reference gene TSS extended by 1 Kb
on each side, the Pearson correlation was computed between the base 10
logarithm of the gene TMM and the base 10 logarithm of the normalized
ATAC-seq signal at the peak. The distribution was then plotted for non DE
genes (A, top) and for DE genes (B, bottom).
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Figure S21: ATAC-seq sample heatmap and hierarchical clustering
based on the 1083 level 4 ATAC-seq peaks. Pairwise similarity between
samples is computed as the Pearson correlation between the base 10 log-
arithm of the normalized reads of the 1083 ATAC-seq peaks common to 4
species. These similarities are plotted as a heatmap, where samples ap-
pear both as rows and columns and are labelled by their species, tissue
and the sex of the animal. The color of each heatmap cell also reflects the
similarity (Pearson correlation) between each sample pair (the lighter, the
higher). Hierarchical clustering is performed using one minus the squared
Pearson correlation as a distance and the complete linkage aggregation
method.
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Figure S22: Relation between non promoter proximal chromatin ac-
cessibility conservation and differential accessibility. This figure is the
same as main Figure 6 but is done restricting to ATAC-seq peaks not over-
lapping the TSS+-1kb in any of the species where it is present. Phastcons
scores of these ATAC-seq peaks were plotted after dividing the human hits
according to both their similarity level (between 1 and 3, x-axis, level 4 re-
moved because there were less than 50 peaks in a category) and their dif-
ferential accessibility (DA) status (DA in at least one species or DA in none
of the 4 species, boxplot color). Although the phastcons score obviously
increases with the similarity level, it is clear that, for a given similarity level,
the phastcons score is higher for DA human hits than for non DA human hits
(all similarity levels, p-values < 1.2× 10−06 overall, Wilcoxon tests) (number
of elements the boxplots from left to right: 151,783, 19,732, 11,922, 3,317,
2,100, 1,082).
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Figure S23: Hi-C read summary statistics. For each species and ani-
mal, are plotted the number of: initial read pairs after sequencing (1 initial),
pairs with both reads mapped on the genome (2 reported), pairs in a valid
configuration, that is when the sum of the distances from the reads to their
next HindIII restriction sites downstream is comprised between 20bp and
1Kb (3 valid), pairs after removing PCR duplicates (4 valid rmdup) and the
number of read pairs supporting proximity between two different chromo-
somes (5 trans).
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Identification of A/B compartments from Hi-C contact matrices

1. Merge the biological replicates by adding their read counts for each pair of bins

The Hi-C contact matrices from the 4 replicates (  Sus scrofa  , chromosome 1)  

2. Normalization: matrix balancing and observed/expected (based on distance) (per chromosome)
3. Pearson correlation matrix from each pair of bins

  2  3
 => =>

Raw matrix, normalized matrix and correlation matrix (  Sus scrofa  , chromosome 1)  

3. Principal Component Analysis on the bins

=> The sign of the 1st eigenvector (PC#1) defines the transitions between compartments.

pig1 pig2 pig3 pig4

Figure S24: Method for predicting Hi-C A and B compartments. Illustra-
tion of the A/B compartment calling workflow using the interaction matrices
of the first chromosome in pig. Upper panels: interaction matrices at dif-
ferent steps of the workflow. Lower panel: the first three eigenvectors are
shown along the chromosome to illustrate the relevance of PC#1 as the
discriminative value to segregate bins between A and B compartments.
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A C

B D

E F

Figure S25: CTCF motif density and local interaction score (left) and
Directionality Index (DI, right) within and around Hi-C Armatus and
Armatus/Juicer TADs.
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Table S1: Completed experiments. Available data per animal, sample
and experimental assay. Green: completed experiment. Red (NA): not
available. Hi-C was attempted on liver samples only, and succeeded on
all species but cattle. Consequently, ATAC-seq was not attempted on the
cattle liver samples either.
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Table S2: Genome and reference gene annotation used for each
species.
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Table S4: RNA-seq read mapping statistics. Number and proportion
of mapped and uniquely mapped RNA-seq read pairs for each species,
replicate and tissue.
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Table S5: Differentially Expressed (DE) reference genes. Number of dif-
ferentially expressed reference genes obtained by the two statistical models
(see main text and Methods)
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Table S6: Genes consistently over-expressed in CD4+ compared to
CD8+ or reciprocally, in four livestock species. For the 39 genes con-
sistently seen as over-expressed in CD4+ with respect to CD8+ (10 genes)
or reciprocally (29 genes), are indicated: the human gene ID, the gene
name in a column that indicates the cell type in which the gene is over-
expressed, the TPM in human CD4+ and CD8+ cells from the Blueprint
project (CD4-positive, alpha-beta T cell and CD8-positive, alpha-beta T cell
respectively), whether or not these expression levels are consistent with the
differential behavior observed in livestock, the expression in livestock CD4+
and CD8+ (average across samples) and a reference describing the role of
the gene in blood cells when available.
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Table S7: FR-AgENCODE transcript positional classification.

39



Table S8: FR-AgENCODE novel coding genes and their orthology with
human

40



Table S9: Differentially Expressed (DE) FR-AgENCODE genes. Num-
ber of differentially expressed FR-AgENCODE genes obtained by the two
statistical models (see main text and Methods).
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Table S11: FR-AgENCODE transcript coding classification.
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Table S12: Number of ATAC-seq peaks per species.
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Table S13: Number of differentially accessible (DA) ATAC-seq peaks
per species.
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Table S14: Hi-C read pair mapping statistics. Number of read pairs of
different categories. Initial : total number of sequenced read pairs. Re-
ported : pairs with both reads mapped on the genome. Valid : uniquely
mapped pairs with an estimated insert size (sum of the distances from the
reads to their next downstream HindIII genomic sites) between 20bp and
1Kb. Valid.rmdup: valid read pairs after duplication removal that were used
to build the interaction matrices. Trans: pairs with reads on different chro-
mosomes.

46



Ta
bl

e
S

15
:

S
ta

tis
tic

s
of

H
i-C

TA
D

s
an

d
A

/B
co

m
pa

rt
m

en
ts

.

47


