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Supplemental Figure S4. g:Cocoa Gene Ontology and Human Phenotype Ontology enrichment comparisons for the top 500
genes by recombination rate across individual breed-specific maps. Each column represents a gene list for a single breed
(i.e., Arabian [Arab], Belgian, Franches-Montagnes [FM], French Trotter [FT], lcelandic, Lusitano, Maremmano, Morgan,
Quarter Horse [QH], Standardbred [SB], Thoroughbred [TB], and Welsh Pony [WP]), and each row represents association
with a functional term (significant terms only). Cell color depicts the strength of association, with darker colored cells
representing stronger associations. Cells framed with black lines refer to the strongest association for the term. Enrichment p-
values are corrected for multiple testing using g:Profiler's default g:SCS algorithm. Reported p-values correspond to the best

term name
Gene Ontology (Biological process)

natural killer cell activation involved in immune response

organic acid transport
organic acid transmembrane transport
amino acid transport
carboxylic acid transmembrane transport
amino acid transmembrane transport

serine phosphorylation of STAT protein
regulation of peptidyl-serine phosphorylation of STAT protein
positive regulation of peptidyl-serine phosphorylation of STAT protein

organic anion transport

immune system process
production of molecular mediator of immune response
immunoglobulin production
antigen processing and presentation
antigen processing and presentation of peptide or polysaccharide ant ...
antigen processing and presentation of peptide antigen
antigen processing and presentation of peptide antigen via MHC class |
signaling
multicellular organismal process
system process
nervous system process
sensory perception
sensory perception of chemical stimulus
sensory perception of smell
response to stimulus
response to chemical
detection of stimulus
detection of chemical stimulus
detection of stimulus involved in sensory perception
detection of chemical stimulus involved in sensory perception
detection of chemical stimulus involved in sensory perception o ...
immune response
humoral immune response
cellular response to stimulus
cell communication
signal transduction
G-protein coupled receptor signaling pathway
serotonin receptor signaling pathway
G-protein coupled serotonin receptor signaling pathway

response to exogenous dsRNA

granzyme-mediated apoptotic signaling pathway

term name
Gene Ontology (Cellular component)

membrane
membrane part
membrane protein complex
plasma membrane protein complex
MHC protein complex
MHC class | protein complex
MHC class Il protein complex
intrinsic component of membrane
integral component of membrane
cell periphery
plasma membrane

extracellular space

term name
Gene Ontology (Molecular function)

sulfuric ester hydrolase activity

organic acid transmembrane transporter activity
organic anion transmembrane transporter activity
carboxylic acid transmembrane transporter activity
amino acid transmembrane transporter activity

signal transducer activity
molecular transducer activity
receptor activity
transmembrane receptor activity
signaling receptor activity
neurotransmitter receptor activity
transmembrane signaling receptor activity
serotonin receptor activity
G-protein coupled receptor activity
G-protein coupled amine receptor activity
G-protein coupled serotonin receptor activity
olfactory receptor activity

odorant binding

omega peptidase activity
glutathione hydrolase activity

amide binding

peptide binding
antigen binding

peptide antigen binding

receptor binding
type | interferon receptor binding

term name
Human Phenotype Ontology

Dacryocystitis
Abnormality of the nasal mucosa
Skin plaque

Abnormal T cell morphology
Abnormal lymphocyte count
Abnormality of T cell count

Abnormal pericardium morphology
Pericarditis

Depressed nasal tip
Erythema nodosum

Acute respiratory tract infection
Bronchiolitis

Abnormality of parotid gland

Abnormality of skin morphology
Generalized abnormality of skin
Vascular skin abnormality
Urticaria
Erythema
Facial erythema

Parietal foramina

Abnormality of the pubic bone
Abnormality of the lacrimal gland
Corneal opacity

Abnormal gastrointestinal motility
Gastrointestinal dysmotility
Achalasia

Arthralgia

Abnormality of corneal epithelium
Keratitis
Red eye
Conjunctivitis
Keratoconjunctivitis
Keratoconjunctivitis sicca

(framed) gene list.

term ID

G0:0002323

G0:0015849
G0:1903825
G0:0006865
G0:1905039
G0:0003333

G0:0042501
G0:0033139
G0:0033141

G0O:0015711

G0:0002376
G0:0002440
G0:0002377
G0:0019882
G0:0002504
G0:0048002
G0:0002474
G0:0023052
G0:0032501
G0:0003008
G0:0050877
G0:0007600
GO:0007606
G0:0007608
G0:0050896
G0:0042221
G0:0051606
G0:0009593
G0:0050906
G0:0050907
GO:0050911
G0:0006955
G0:0006959
G0O:0051716
GO0:0007154
G0:0007165
G0:0007186
G0:0007210
G0:0098664

G0:0043330
G0:0008626

term ID

G0:0016020
G0:0044425
G0:0098796
G0:0098797
G0:0042611
G0:0042612
G0:0042613
G0:0031224
G0:0016021
G0:0071944
G0:0005886

G0:0005615

term ID

G0:0008484

G0:0005342
G0:0008514
G0:0046943
G0:0015171

G0:0004871
G0:0060089
G0:0004872
G0:0099600
G0:0038023
G0:0030594
G0:0004888
G0:0099589
G0:0004930
G0:0008227
G0:0004993
G0:0004984

G0:0005549

G0:0008242
G0:0036374

G0:0033218
G0:0042277
G0:0003823
G0:0042605

G0:0005102
G0:0005132

term ID

HP:0000620
HP:0000433
HP:0200035

HP:0002843
HP:0040088
HP:0011839

HP:0001697
HP:0001701

HP:0000437
HP:0012219

HP:0011948
HP:0011950

HP:0000197

HP:0011121
HP:0011354
HP:0011276
HP:0001025
HP:0010783
HP:0001041

HP:0002697
HP:0003172
HP:0011482
HP:0007957

HP:0030895
HP:0002579
HP:0002571

HP:0002829

HP:0011495
HP:0000491
HP:0025337
HP:0000509
HP:0001096
HP:0001097

n. of corrected
term p-value
genes

33 1.41e-02
230 1.73e-02
102 6.39e-03
107 2.10e-03
93 4.78e-03
73 2.47e-03
33 1.41e-02
29 8.21e-03
27 5.25e-03
335 2.39e-02
1640 5.08e-07
215 7.80e-15
160 3.19e-17
95 1.31e-15
23 4.72e-06
50 1.12e-12
37 2.48e-13
5192 8.14e-05
5468 1.74e-04
1954 1.87e-15
1525 7.25e-20
1291 1.19e-20
1044 3.44e-22
971 1.46e-24
6747 1.90e-11
3348 1.51e-07
1089 4.69e-22
1004 1.85e-23
1019 1.30e-23
985 4.35e-24
952 3.21e-25
977 1.68e-10
124 3.39e-02
5795 4.68e-04
5238 9.76e-05
4877 7.55e-06
1585 5.98e-18
25 4.23e-07
25 4.23e-07
49 1.68e-02
15 3.04e-06
n. of corrected
term p-value
genes

7773 8.61e-06
6023 9.49e-11
566 3.70e-02
202 3.46e-07
36 2.22e-22
20 2.71e-16
16 1.34e-09
5275 8.11e-13
5228 1.24e-12
3991 1.67e-08
3890 1.69e-09
2846 4 .85e-02
n. of corrected
term p-value
genes

18 4 .25e-03
140 7.89e-03
189 1.04e-02
129 7.37e-03
81 3.09e-04
1950 2.58e-13
1938 9.72e-16
1904 2.34e-15
1684 8.29e-17
1733 7.68e-16
85 8.95e-04
1652 1.83e-17
31 1.73e-06
1321 5.52e-21
52 4 54e-05
25 4.23e-07
952 3.21e-25
224 1.27e-15
8 1.04e-02
4 2.12e-02
213 2.79e-03
193 2.20e-03
72 1.82e-06
30 1.80e-11
1115 2.97e-02
24 2.48e-03
n. of corrected
term p-value
genes

10 2.21e-02
20 2.45e-02
20 4.77e-02
10 2.35e-02
8 8.07e-03
8 8.07e-03
45 2.24e-03
28 2.10e-02
21 1.46e-02
8 1.29e-02
6 3.89e-03
6 3.89e-03
11 3.43e-02
1300 2.02e-02
646 2.93e-02
379 1.84e-02
49 1.44e-04
92 2.70e-04
10 4 14e-03
8 1.79e-02
35 3.50e-02
9 1.35e-02
189 9.31e-03
43 2.41e-02
43 2.41e-02
14 5.90e-05
135 3.58e-04
85 9.12e-03
61 4.01e-03
78 3.17e-02
78 3.17e-02
35 4. 42e-04
29 1.65e-03
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