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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.
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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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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 log, of the male/female
expression ratio for the genes located on the chromosome of interest. For
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genes located on chromosome 1 used as a control. Right: genes located
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Figure S9: Distribution of FR-AGENCODE transcripts into four posi-
tional (known, extension, alternative, novel) and three coding (mMRNA,
IncRNA, otherRNA) classes. (A) Distribution of all FR-AQENCODE 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 S11: RNA-seq sample PCA based on FR-AGENCODE gene ex-

pression.
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Figure S14: ATAC-seq read pair summary statistics. For each species
and sample (labelled by its tissue and animal number), the number of initial
read pairs (1.init), of read pairs obtained after trimming (2_trim), mapping
(3_-map), proper pairing (4_pair), gq10 filtering (5.910), mitochondrial read
removal (6_nonmt), and PCR duplicate read removal (7_nondup) are shown.
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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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Non differentially expressed goat reference genes

150 - [ I ——

count
]

) J‘"m

0- h]l
-1.0 -05 0.0 05 1.0
Per gene ATAC-seq versus RNA-seq Pearson correlation

A

Differentially expressed goat reference genes

300~

200+ | | n

count
]
]
]
I

100 -~

d

~1.0 05 0.0 0.5 1.0
Per gene ATAC-seq versus RNA-seq Pearson correlation

B

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).



4 spemes orth peaks

05 0.6 0.7 0809 10

N3
I

cd8.goat2
cd8.goat3
cd8.goatl
cd8.goat4
cd4.goatl
cd4.goat3
cd4.goatd
cd8.cattlel
cd8.cattle2
cd8.cattled
cd8.cattle3
cd4.cattle4
cd4.cattle3
cd4.cattlel
cd4.cattle2
liver.goatl
liver.goat2
liver.goat3
liver.goat4
liver.pig2
liver.pigl
liver.pig3
cd4.pig3
cd4.pig2
cd4.pig4
cd4.pigl
cd8.pig3
cd8.pigl
cd8.pig4
cd8.pig2
liver.chicken4
liver.chicken3
liver.chicken2
liver.chickenl
cd8.chicken2
cd4.chicken2
cd4.chickenl
cd4.chicken3

P T

M A NN AN M AN MONANAM

AR 2. e R R R R R R R - s i i
geeeoeeessaaaaaas S 2000 OCEEEEEEEE00OOOO O
C00UC0 000X IITLT 5 5522228388888 8F29292909000
:;::s;;;UUUUU‘D‘D‘D>>>®®w® ........ <
Ccccggggoocoooooco=2=2=28288¢

cd4
cd4
cd4
cd8
liver
liver
liver
liver
cd4
cd4
cd4
cd4
cds
cds
cds
cd8

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 x 10~ 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 Hindlll 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/IB compartments from Hi-C contact matrices

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

pigd | S pig2| [ 15 pig3 | N pig4

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
R —

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

3. Principal Component Analysis on the bins

chr1

0.15

—| Principal Gomponents

0

0.1

Principal Component of the correlation matrix
-0.05

-0.10

0.0e+00 5.0e+07 1.0e+08 1.5e+08 2.0e+08 2.5e+08

Genomic position (bp)

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

Figure S24: Method for predicting Hi-C A and B compartments. lllustra-
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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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.

ey | et | cokms | ek b | o | pig | pig | pus |

| iver

ATAC-seq
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Table S2: Genome and reference gene annotation used for each
species.

Reference genome assembly Reference gene annotation
Specles # fasta Size Contig N50
Version sequences | (in Gh) (in ﬁm} Source # HENEs # transcripts
Cattle MD3.1 3,317 2.67 0.1 Ensembl v90 24 616 26,740
Goat CHIE_ARS1 29,907 292 26.2 NCBI vCHIR_ARS1 28,931 53,266
Chicken GalGals 23,475 1.23 29 Ensembl v90 24 BB1 38,118
Pig Sserofall.l 613 25 48.2 Ensembl v90 25,880 49 448
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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.

; % read £ uniquel % uniquely % uniquely
Species Tissue Animal # read pairs # read pairs pairs mappej-lre:.d mapped read mapped read
mapped e — pairs (out of | pairs (out of
mappead] total)
cdd cattlel 115 398 649 | 111 206 516 06,4 108 830 546 97,9 94,3
cdd cattle2 118 918 186 | 114 474 132 96,3 112 127 763 98,0 94,3
cdd cattle3 121 389 996 | 113 765 363 93,7 108 717 357 95,6 89,6
cdd cattled 116 083 510 | 112 298 028 96,7 110 019 926 98,0 54,8
cd8 cattle2 117 869 348 | 113617 513 06,4 111 375 385 98,0 94,5
Cattle cdd cattle3 118 910 270 | 114 458 706 96,3 111 966 825 97.8 94,2
cd8 cattled 121 883 485 | 117 905 219 06,7 115 423 917 97,9 N
liver cattlel 115 371 212 | 111 956 767 7.0 110 499 020 08,7 95,8
liver cattle2 119 870 689 | 116 728 118 o974 115 092 798 08,6 06,0
liver cattle3 136 710 805 | 132 763 513 97,1 130 973 598 08,7 95,8
liver cattled 118 880 544 | 115 841 946 97,4 114 125 584 98,5 06,0
cdd goatl 133 365 348 | 130 269 121 97,7 123 559 681 04,8 92,6
cd4 goat2 132 983 117 | 128 521 637 06,6 121 198 446 04,3 01,1
cdd goat3 133 831 464 | 129 566 423 96,8 122 990 885 94,9 91,9
cdd goatd 130 150 700 | 126 874 881 97.5 121 461 169 95,7 93,3
cdd goatl 130 970 787 | 127 546 631 07,4 120 904 297 04,8 92,3
Goat cd8 goat2 131 654 878 | 128 355 710 97.5 121 468 794 04,6 92,3
cd8 goatd 132 923 610 | 129 276 G688 97.3 123 235 599 95,3 92,7
cd8 goatd 131 413 248 | 127 239 980 96,8 121 762 207 95,7 92,7
liver goatl 112 623 152 | 110 432 315 98,1 105 943 818 95,9 04,1
liver goat2 120 492 856 | 117 992 580 97,9 112 453 956 95,3 93,3
liver goatd 133 931 176 | 131 150 414 97,9 126 458 023 06,4 04,4
liver goatd 125 330 385 | 122 259 872 97,6 118 111 570 06,6 04,2
cdd chicken3 91 907 306 86 G645 024 04,3 83 374 510 06,2 90,7
cdd chickend o0 843 387 79 772 579 7.8 76 778 803 96,2 84,5
cd8 chickend 00 476 514 82 431 332 91,1 70 685 312 96,7 88,1
Chicken liver chickenl 119 681 527 | 114 944 560 96,0 111 122 525 96,7 02,8
liver chicken2 107 777 068 | 103 770 521 96,3 100 787 GBO 7.1 93,5
liver chicken3 121 616 481 | 116 940 968 06,2 113 315 177 06,9 93,2
liver chickend 124 089 440 | 119 195 187 0,1 115 4472 821 06,9 93,0
cdd pig2 116 273 646 | 113 997 546 98,0 109 051 735 95,7 93,8
cdd pig3 118 260 498 | 115 042 891 97.3 1100 755 493 96,3 93,7
cdd pigd 114 159 672 | 111 934 574 08,1 108 379 228 06,8 04,9
cd8 pigl 231 339 734 | 225 402 022 o974 219 199 568 97,2 04,8
cdd pig2 116 383 341 | 114 513 826 98,4 110 146 147 9G,2 94,6
Fig cdB pig3 116 696 412 | 113 825 826 97.5 1100 613 640 97,2 04,8
cd8 pigd 117 449 531 | 114 751 230 o97.7 108 598 741 94,6 92,5
liver pigl 116 242 745 | 113 660 238 7.8 110 849 470 97.5 05,4
liver pig2 117 818 284 | 115 364 464 7.9 111 627 222 06,8 ¥i
liver pig3 1100 567 402 | 108 214 816 97,9 105 590 955 07,6 05,5
liver pigd 114 769 769 | 112 137 997 97,7 100 206 648 97.5 05,2




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)

Differential analysis ) ) log(Tissue? Humber of DE reference genes
model ! Tissue 1 Tissuel ﬂgr[i:aa-uel] : Cattle Goat Ehj.fken Pig
cd4 cdB =0 751 1098 1504 Be7
cd4 cdB <0 463 748 592 604
1 (timse pairs) cd4 liver =0 G048 6303 5112 5725
cd4 liver <0 3 8E7 4 304 3 351 3633
cd8 liver =0 4 B0 6134 4 146 5665
cdB liver <0 3911 4397 3087 3792
3 {teell vliver) od ]J:.\I'E[' =0 4992 & 188 4 307 5 BEE
od liver <0 3943 4384 2 640 3772




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.

ke & e eierrsion alemaive
¥ F] % of bkl ] 9% of ickal F] T of bkl & 9% of ickal
Caie 84371 11730 138 2500 23 0813 8.0 23,322 E-F]
Gax 7a0a1 23,520 378 2583 33 23831 370 17.097 213
Chicen 7,817 15,890 Fik] 3018 Az 24003 83 10838 7
Fig 77,580 23321 03 2702 e 35,002 a5z 15,853 204
ENOATLTMIRNA ENWTLINCRHA oW oS RNA
Species & 30 of boeam 3 30 of kncam # 30 of knam
Cate 11570 86 13 a1 147 13
[ 20373 a1a 1163 EE] 1383 a7
Chiciken 14,700 a2 aaz nn 243 146
Pig 23701 a1 E] 04 124 5]
e mANA EenEan NCRNA e one ANA
Species # % of exaension # 9 of exiensian # % of exiensian
Caiie 2497 L] a aa E] a1
[ 2381 a0 100 L] [ET] a1
Chicik=n 2332 T E%] 11 3 a1
Pig 2,694 - 5 — a2 E] a1
AemaEve MANA AeTaEee MCAHA Al o ANA
Species ] % of AemeEes 3 % of AT ] 9 of AemaEee
Cote 40,770 33.3 a 43 a1
[ 20,558 a1 384 1353 a7
Chicken 27,470 ELE] 733 130 a7
Pig 34822 9.3 220 14 [T
navel MIRHA navel o RNA,
Spedes ] % of navel # % of vl F] % of navel
Cote 338 100 22711 733 2753 7.3
[ 2343 EF ] 11817 [T 2331 1a8
T hicken 233 217 o737 a7 1831 1mE
Pig 2504 158 12 284 773 1067 [X]




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

#FR- # novel FR- = nuvgllqc_{)ding that carl;uub"t::a?_lrgj:ﬁ;ed o a
Species AgENCODE | AGENCODE AGENCODE
genes genes genes # %
Cattle 34,296 19,324 15,611 166 12.3
Goat 28,537 11,545 16,437 85 6.4
Chicken 20,408 6,597 13,149 78 155
Pig 24,570 10,238 14,054 38 9.5




Table S9: Differentially Expressed (DE) FR-AGENCODE genes. Num-
ber of differentially expressed FR-AQENCODE genes obtained by the two
statistical models (see main text and Methods).

Differential analysis ) ) log(Tissue? Number of DE FR-AFENCODE genes
model ! Tissue 1 Tissuel DgI‘[i:ve--uel] : Cattle Goat = Ehj.ckj:l Pig
cd4 cdB =0 1450 1614 1940 1211
cd4 cdB <) 923 1056 974 792
1 (timsse pairs) cd4 liver =0 12 231 11782 7 426 9709
cd4 liver <0 10 311 7152 5134 & 386
cd8 liver =0 11810 11 542 5 B79 9 BEO
cdB liver <0 10 573 7408 4331 & TE2
3 (teell vsliver) od liver =0 12218 11773 & 246 10040
od liver <0 10818 T 448 3919 6910
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Table S11: FR-AgENCODE transcript coding classification.

) ) InCRIA oiherRiA
Spec Total #
== 7 % of total 7 % ot total 7 % ot total
Caitle 84,971 58,801 70.4 22,724 26.7 2,446 29
Goat 78,091 58,827 75.3 13,564 178 5,400 (]
‘Chicken 57,817 47,567 B2.3 8,111 4.0 7,138 3T
Pig 77,540 63,721 822 12611 163 1708 3
Spec 7 b of mRHA 7 b of mRHA 7 b of mRHA 7 % of mRHA
Cattle 11576 18.4 2,497 a4z 40,770 66.2 2,958 8.3
Goat 26973 459 2,351 4.0 26,554 451 2,549 5.0
Chicken 14,765 3L0 2,582 €3 27,470 57.8 2,350 a9
Pig 23,701 372 2,684 2z 34,822 54.6 2,504 3.9
o, IncRNA kmown InCRNA extension IncRNA. altemative IncRWA. novel
Spec 7 % of InCRNA 7 % of InCRNA 7 % of InCRNA 7 % of InCRNA
Cattle 13 0.1 ] 0.0 ] 0.0 22,710 0.9
Goat L1163 8.4 100 0.7 64 7.1 1L617 83.8
Chicken BEZ 10.9 33 0.4 Ee) .8 6,797 83.8
Fig o6 0.8 s 0.0 776 15 1z 784 97.4
Species 7 % of oiherrhiA, 7 % of oiherRhA, 7 % of oiherRhA, 7 % of oihermhA,
Cattle 147 6.0 3 0.1 a3 L6 2,753 8z.1
Goat L3854 5.6 13z 24 1353 5.1 2,531 169
Chicken 248 1.6 3 0.1 156 8.z L6851 78.1
Pig 124 10.3 3 0.z 14 1z L.O&T 6.3




Table S12: Number of ATAC-seq peaks per species.

Species Tissue # ATAC-seq peaks
cd4 69,661
Cattle cd8 75,295
merged 104 985
cdd 39,526
cd8 57,084
Goat liver 14,137
merged 74 805
cd4 38,594
. cd8 49962
Chicken liver 75,305
merged 119,894
cd4 80,745
. cd8 111,457
Pig liver 95,885
merged 149 333




Table S13: Number of differentially accessible (DA) ATAC-seq peaks
per species.

) . . . . Number of DA
Tissue 1 | Tissue 2 | log(Tissue2/Tissuel) Species ATAC-seq peaks
=0 - 2,780
<0 2,042
T cel Liver >0 Chicken 0,003
<0 6,991
=0 . 2,467
Pig
<0 3,678




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 Hindlll 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.

Species Animal initial reported valid validrmdup trans
goatl 192,807,889 164,130417 94760,148 77,324,040 31,728,784
goat2 184,098 994 142479273 46,780,100 36,346,806 12 858516
Goat goat3 192,081,174 149,494 649 44,712,829 37,115,258 13,227,700
goatd 178.929.203 135,758,984 38435525 31232835 12,691,582
Chickenl 172,356,821 136,854,885 100,067,668 74,551,182 35,227,545
_ chicken2 182,654,001 152,646,931 122,151,951 86,044,085 30,151,392
Chicken chicken3 193,520,830 149648213 89,183,496 64824211 19,603,078
chickend 187,696,586 131460531 51,115,059 37,069,637 11768987
pigl 168,050,522 139.712,050 111642484 82,782,023 25.956,367
_ pig? 157,480,346 129447277 95004214 70,483,985 19,076,359
Pig pig3 165285596 132,403 825 93,115,687 74,144,797 23,560,745
piga 165529922 131,590,998 82,504,226 62212375 18,705,743




22 v azs 0000000 | 000%6s | 050%5 | ms | wewwo | duemay

- ver 8T ¥6. 000°02S'€ 0018} 000°08 zoe's | ueomd | savl

(%) abesanos oiwouss | (qu) abeisanod slwouan azis xep azIs uealy azis uIn Jaquinn saloadg ainjeaq

‘sjuswiiedwod g/y pue sayL O-1H JO SOISNelS :GLS d|0el



