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Figure S1. Quantile-Quantile (QQ) plot of the expected vs. the observed null distribution of the P-
values for the association between the 624,460 SNPs and 1,967 dairy cattle across three herds diag-

nosed with at least one disease in the metritis complex.



Table S1. Identified single nucleotide polymorphisms (SNPs) with flanking candidate genes and associated quan-
titative trait loci (QTL).

BTA! SNP-ID? P-value® SNP Candidate Linked QTL ID
Position** gene* Trait®
12 BovineHD1200009956 3.30E-06 33569134 ATP8A2 Non-return QTL:5010
rate
10 BovineHD1000023339 2.36E-05 81497245 SRSF5 Dystocia QTL:11353
10 BovineHD1000023340 2.36E-05 81497728 SRSF5 Dystocia QTL:11353
10 BTB-02098111 3.03E-05 81532849 SLC10A1 Dystocia QTL:11444
10 BovineHD1000023344 3.05E-05 81512830 SLC10A1 Dystocia QTL:11444
10 BovineHD1000023769 3.31E-05 83080675 SIPAI1L1 Stillbirth QTL:11445
10 BTA-77307-no-rs 3.96E-05 81502058 SRSF5 Dystocia QTL:11353
17 BovineHD1700021176 4.33E-05 70481417 DEPDC5 Non-return QTL:141715
rate
10 BovineHD1000023497 5.78E-05 82066559 COX16 Stillbirth QTL:11445
15 BovineHD1500002327 7.55E-05 8809053 CNTN5 Non-return QTL:3571
rate
11 BovineHD0500026389 8.59E-05 92476148 DAB2IP Stillbirth QTL:126867
10 BovineHD1000025233 9.64E-05 87632404 ESRRB Placental QTL:11316
Retention
21 BovineHD2100020220 1.03E-04 67602910 TRAF3 . .
AMN - -
8 BovineHD0800007389 1.05E-04 24598682 SLC24A2 Stillbirth QTL:11443
10 BovineHD1000025221 1.13E-04 87619311 ESRRB Placental QTL:11316
Retention
10 BovineHD1000023418 1.15E-04 81811346 SLC8A3 Dystocia QTL:11353
10 BovineHD1000025236 1.27E-04 87637414 ESRRB Placental QTL:11316
Retention
10 BovineHD1000025235 1.27E-04 87634538 ESRRB Placental QTL:11316
Retention
11 BovineHD1100026876 1.28E-04 92476478 DAB2IP Stillbirth QTL:126867

1 BTA =Bos taurus autosome

2 SNP = Single nucleotide polymorphism; SNPs listed in ascending order with respect to P-value

3 Genome-wide significance threshold

4 Nearest gene 10k base pair downstream/upstream relative to the SNP

5 Previously associated trait; Details obtained from the Animal QTLdb for cattle [36]
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Table S2. Enriched gene ontology (GO) biological process (BP) terms for the metritis complex in Jersey and Hol-

stein dairy cattle.

GO-IDS Term p-value Gene(s) Assoc.”
GO0:0098703 Calcium Ion Import Across Plasma Membrane 0.015 SLC8A3, SLC24A2
GO:0032088 Negative Regulation of NF-KappaB Transcription Factor Ac- 0.062 DAB2IP, TRAF3

tivity
GO:0043087 Regulation of GTPase Activity 0.065 DAB2IP, SIPA1L1
GO0:0046330 Positive Regulation of JNK Cascade 0.076 DAB2IP, TRAF3
GO:0043065 Positive Regulation of Apoptotic Process 0.184 DAB2IP, RNF122
GO0:0008285 Negative Regulation of Cell Proliferation 0.214 CDH13, DAB2IP
GO:0045944 Positive Regulation of Transcription from RNA Polymerase II 0.510 CDH13, DAB2IP
Promoter

GO:1900744 Regulation of P38Mapk Cascade 1.000 DAB2IP
G0:0070317 Negative Regulation of G0 to G1 Transition 1.000 DAB2IP
G0:0030032 Lamellipodium Assembly 1.000 CDH13
GO:0048661 Positive Regulation of Smooth Muscle Cell Proliferation 1.000 CDH13
GO:0050680 Negative Regulation of Epithelial Cell Proliferation 1.000 DAB2IP
GO:0043124 Negative Regulation of I-KappaB Kinase/NF-KappaB Signal- 1.000 DAB2IP

ing
GO0:0007162 Negative Regulation of Cell Adhesion 1.000 CDH13
GO:0043542 Endothelial Cell Migration 1.000 CDH13
GO:0014067 Negative Regulation of Phosphatidylinositol 3-Kinase Signal- 1.000 DAB2IP

ing
G0:0070588 Calcium Ion Transmembrane Transport 1.000 SLC24A2

¢ GO-ID = Gene Ontology Identification Number

7 Gene(s) Assoc. = Genes linked to significant genetic variants in the metritis complex GWAS in-silico functional analysis
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stein dairy cattle.

Table S3. Enriched gene ontology (GO) cellular component (CC) terms for the metritis complex in Jersey and Hol-

GO-ID? Term p-value Gene(s) Assoc.’
GO0:0030139 Endocytic Vesicle 0.035 DAB2IP, AMN
GO0:0005737 Cytoplasm 0.203 CDH13, DEPDCS5,

RNF122, SIPA1L1,

SCRN1, TRAF3

GO:0016021 Integral Component of Membrane 0.343 COX16, ATP8A2, POR,

RNF122, CRIM1,

SLC10A1, AMN, SLC8A3
G0:0005887 Integral Component of Plasma Membrane 0.529 SLC8A3, SLC24A2
GO0:0005886 Plasma Membrane 0.645 ATP8A2, CDH13, SI-
PA1L1, AMN, SLC8A3

GO0:0005615 Extracellular Space 0.690 CDH13, AMN
GO0:0005829 Cytosol 0.925 SRSF5, POR
G0:0005634 Nucleus 1.000 ESRRB
GO0:0009897 External Side of Plasma Membrane 1.000 CDH13
GO0:0043005 Neuron Projection 1.000 CDH13
G0:1990032 Parallel Fiber 1.000 DAB2IP
GO0:0031965 Nuclear Membrane 1.000 SCRN1
GO0:0005884 Actin Filament 1.000 WIPF3
G0:0005730 Nucleolus 1.000 SRSF5
GO0:0005901 Caveola 1.000 CDH13
G0:0010008 Endosome Membrane 1.000 ATP8A2
GO0:0042383 Sarcolemma 1.000 SLC8A3
GO0:0098794 Post synapse 1.000 SLC8A3
GO0:0097381 Photoreceptor Disc Membrane 1.000 ATP8A2
G0:0032809 Neuronal Cell Body Membrane 1.000 DAB2IP
GO0:0012505 Endomembrane System 1.000 RNF122
GO0:0035631 Cd40 Receptor Complex 1.000 TRAF3
GO0:0015629 Actin Cytoskeleton 1.000 SIPA1L1
GO0:0031305 Integral Component of Mitochondrial Inner 1.000 COX16

Membrane

8GO-ID = Gene Ontology Identification Number

°Gene(s) Assoc. = Genes linked to significant genetic variants in the metritis complex GWAS in-silico functional analysis
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stein dairy cattle.

Table S4. Enriched gene ontology (GO) molecular function (MF) terms for the metritis complex in Jersey and Hol-

GO-ID™ Term P-value  Gene(s) Assoc.!
GO:0005096 GTPase Activator Activity 0.011 DAB2IP,
DEPDCS, SI-
PA1L1
GO0:0042803 Protein Homodimerization Activity 0.384 CDH13, DAB2IP
GO0:0008270 Zinc Ion Binding 0.450 ESRRB, TRAF3
GO:0046872 Metal Ion Binding 0.749 RNF122,
SLC8A3
GO0:0031625 Ubiquitin Protein Ligase Binding 1.000 TRAF3
GO0:0015491 Cation: Cation Antiporter Activity 1.000 SLC8A3
GO:0004879 RNA Polymerase II Transcription Factor Activity, Ligand- 1.000 ESRRB
Activated Sequence-Specific DNA Binding
GO:0042802 Identical Protein Binding 1.000 TRAF3
GO:0005524 ATP Binding 1.000 ATP8A2
GO0:0019901 Protein Kinase Binding 1.000 TRAF3
GO0:0003729 MRNA Binding 1.000 SRSF5
GO0:0005102 Receptor Binding 1.000 AMN
GO:0045296 Cadherin Binding 1.000 CDH13
GO:0090555 Phosphatidylethanolamine-Translocating ATPase Activity 1.000 ATP8A2
GO0:0008273 Calcium, Potassium: Sodium Antiporter Activity 1.000 SLC24A2
GO:0005516 Calmodulin Binding 1.000 SLC8A3
GO:0000978 RNA Polymerase II Core Promoter Proximal Region Se- 1.000 ESRRB
quence-Specific DNA Binding
GO0:0005262 Calcium Channel Activity 1.000 SLC24A2
GO0:0003723 RNA Binding 1.000 SRSF5
G0:0043539 Protein Serine/Threonine Kinase Activator Activity 1.000 DAB2IP
GO0:0031996 Thioesterase Binding 1.000 TRAF3
GO:0003707 Steroid Hormone Receptor Activity 1.000 ESRRB
G0:0051721 Protein Phosphatase 2A Binding 1.000 DAB2IP
GO0:0035591 Signaling Adaptor Activity 1.000 DAB2IP

9GO-ID = Gene Ontology Identification Number

1Gene(s) Assoc. = Genes linked to significant genetic variants in the metritis complex GWAS in-silico functional analysis
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GO0:0036312 Phosphatidylinositol 3-Kinase Regulatory Subunit Binding 1.000 DAB2IP
GO0:0055100 Adiponectin Binding 1.000 CDH13

GO:0061630 Ubiquitin Protein Ligase Activity 1.000 RNF122

Table S5. Enriched Kyoto Encyclopedia of Genes and Genomes (KEGG) pathways for the metritis complex in Jer-

sey and Holstein dairy cattle.

Pathway ID*? Term p-value Gene(s) Assoc. 13
bta04668 TNF Signaling Pathway 0.117 DAB2IP, TRAF3
bta05161 Hepatitis B 0.163 SLC10A1, TRAF3
bta05168 Herpes Simplex Virus 1 Infection 0.346 SRSF5, TRAF3
bta04144 Endocytosis 1.000 WIPF3
bta04064 NF-KappaB Signaling Pathway 1.000 TRAF3
bta05412 Arrhythmogenic Right Ventricular 1.000 SLC8A3

Cardiomyopathy
bta05160 Hepatitis C 1.000 TRAF3
bta04978 Mineral Absorption 1.000 SLC8A3
bta04620 Toll-Like Receptor Signaling Pathway 1.000 TRAF3
bta04714 Thermogenesis 1.000 COX16
bta04260 Cardiac Muscle Contraction 1.000 SLC8A3
bta04210 Apoptosis 1.000 DAB2IP
bta05165 Human Papillomavirus Infection 1.000 TRAF3
bta04622 Rig-I-Like Receptor Signaling Pathway 1.000 TRAF3
bta04020 Calcium Signaling Pathway 1.000 SLC8A3
bta05162 Measles 1.000 TRAF3
bta05200 Pathways In Cancer 1.000 TRAF3
bta04550 Signaling Pathways Regulating Plurip- 1.000 ESRRB
otency of Stem Cells
bta04976 Bile Secretion 1.000 SLC10A1
bta04621 Nod-Like Receptor Signaling Pathway 1.000 TRAF3
bta04022 cGMP-Pkg Signaling Pathway 1.000 SLC8A3
bta04740 Olfactory Transduction 1.000 SLC8A3

12 Pathway ID = KEGG Pathway Identification Number

3 Gene(s) Assoc. = Genes linked to significant genetic variants in the metritis complex GWAS in-silico functional analysis



bta05164
bta04974

bta04261

bta04371
bta05171
bta05222
bta03040
bta04150
bta05417
bta04657
bta05410
bta05414
bta05135
bta04015
bta05169
bta05203
bta04936

bta04961

bta05167

Influenza A

Protein Digestion and Absorption

Adrenergic Signaling in Cardiomyo-

cytes
Apelin Signaling Pathway
Coronavirus Disease - Covid-19
Small Cell Lung Cancer
Spliceosome
mTOR Signaling Pathway
Lipid and Atherosclerosis
II-17 Signaling Pathway
Hypertrophic Cardiomyopathy
Dilated Cardiomyopathy
Yersinia Infection
Rapl1 Signaling Pathway
Epstein-Barr Virus Infection
Viral Carcinogenesis

Alcoholic Liver Disease

Endocrine and Other Factor-Regulated

Calcium Reabsorption

Kaposi Sarcoma-Associated Herpesvi-

rus Infection

1.000
1.000

1.000

1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000

1.000

1.000

TRAF3
SLC8A3

SLC8A3

SLC8A3
TRAF3
TRAF3
SRSF5

DEPDC5
TRAF3
TRAF3

SLC8A3

SLCS8A3
WIPF3

SIPA1L1
TRAF3
TRAF3
TRAF3

SLC8A3

TRAF3




