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Abstract

Introduction: Brucella ovis is a widespread infectious agent in sheep, presenting in both clinical and
subclinical forms. It induces reproductive tract lesions, reduced fertility, abortions, and increased perinatal
mortality in lambs. Epididymitis caused by B. ovis leads to pathological changes in the epididymis, testes,
and accessory sex glands, resulting in impaired ram fertility. Such alterations may compromise the quality of
ram sperm for in vitro fertilization (IVF), thereby reducing fertilization rates. Additionally, decreased sperm
quality can impair survival during freeze—thaw procedures. Objective: This study aimed to investigate gene
expression profiles in Brucella ovis-infected sheep to identify key genes and associated biological pathways
involved in the infection. Methods: The dataset for this study was obtained from the GEO database (Accession
Number: GSE35615). Samples were collected from six tissues: epididymis, vas deferens ampullae, vesicular
glands, bulbourethral glands, testes, and a composite of inguinal and scrotal lymph nodes, at three stages of
infection—acute phase (60 dpi), chronic phase I (120 dpi), and chronic phase II (240 dpi)—alongside healthy
controls (0 dpi). Gene expression profiling was conducted using the Affymetrix Bovine Genome Array, and
comparative analyses of expression levels across the six tissues at different infection stages were performed.
Findings: Bioinformatic and statistical analyses identified 45 genes with significant differential expression
and high regulatory importance. These genes are involved in key molecular and protein binding functions,
as well as critical pathways related to molecular activity and cellular components. Conclusion: This study
offers insights into the molecular mechanisms underlying Brucella ovis infection and its effects on in vitro
fertilization. The identified genes and pathways provide potential targets for future research in veterinary
biotechnology and reproductive health management
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Gene Hubs  Network Bleian Clustering  Closeness  Betweenness Neighborhood

coefficient  centrality centrality connectivity
VCL AmpVesi 8 0.07143 0.43077 0.67813 2.75
MYHI11 AmpVesi 7 0.28571 0.33735 0.23942 3.42857
ACTA2 AmpVesi 6 0.4 0.33333 0.17063 4.0
ITGB3 AmpVesi 6 0.13333 0.37333 0.41887 3.0
MYL6 AmpVesi S 0.3 0.4 0.52116 5.0
CS Bulb 20 0.33684 0.32450 0.08909 10.45
TNNI2 Bulb 20 0.45789 0.38281 0.16461 11.5
TNNT3 Bulb 19 0.46198 0.37404 0.18405 11.68421
NDUFS2 Bulb 18 0.54901 0.33447 0.05235 13.0
CYC1 Bulb 17 0.60294 0.32026 0.01887 13.17647
ACTN3 Bulb 17 0.47794 0.35636 0.08032 11.82352
TNNTI1 Bulb 17 0.54411 0.35 0.02791 12.11764
UQCRC2 Bulb 16 0.59166 0.32026 0.02358 12.9375
COXSA Bulb 16 0.58334 0.32026 0.03538 12.9375
MDH2 Bulb 16 0.45 0.31715 0.03490 12.125
HSPAS5 Epid 16 0.158333 0.352422 0.58872 4.875
CANX Epid 12 0.212121 0.310077 0.15995 5.41666
ENPP1 Epid 12 0.454545 0.216802 0.05269 6.58333
ENTPD3 Epid 11 0.545454 0.258064 0.28105 7.45454
ENPP3 Epid 11 0.545454 0.216216 0.02769 7.18181
MANF Epid 10 0.377777 0.305343 0.14213 7.6
PDIA4 Epid 10 0.377777 0.304182 0.04013 6.5
NMEG6 Epid 9 0.75 0.212765 0.00138 8.44444
NEK9 Epid 9 0.305555 0.252365 0.02761 5.22222
NME3 Epid 9 0.75 0.212765 0.00138 8.44444
PTPRC Lymph 52 0.22247 0.44467 0.09876 17.84615
LCP2 Lymph 41 0.28658 0.42549 0.07206 19.12195
PIK3CA Lymph 41 0.25243 0.43574 0.10012 18.53658
LCK Lymph 40 0.33205 0.43227 0.05813 20.15
FYN Lymph 36 0.33968 0.41333 0.04427 19.94444
ITGB2 Lymph 35 0.19663 0.41491 0.07038 14.85714
CDSA Lymph 34 0.34046 0.41412 0.03189 20.55882
VAV1 Lymph 32 0.36491 0.41412 0.02873 21.875
IL2RG Lymph 29 0.34482 0.41811 0.04126 21.58620
PTPN6 Lymph 28 0.41534 0.39889 0.01358 23.53571
CDC20 Test 44 0.31606 0.29773 0.03919 19.18181
AURKA Test 42 0.30778 0.29494 0.06605 18.0
BUBIB Test 41 0.32560 0.27950 0.03767 17.46341
PLK1 Test 39 0.33333 0.29329 0.04481 18.87179
UBC Test 37 0.09759 0.30085 0.10630 10.54054
UBE2C Test 32 0.47983 0.28416 0.01510 22.375
PDCD11 Test 28 0.32539 0.27015 0.01920 13.96428
SDAD1 Test 28 0.33597 0.25893 0.01332 13.53571
ESPL1 Test 27 0.56125 0.26694 0.00240 21.96296
KIF20A Test 27 0.61253 0.27050 0.00759 22.48148
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Number of
Common pathways ID Hub genes  database  Group

in pathway
bindin G0:0005488 S genes GO:MF AmpVesi (5 hub genes)
protein binding GO:0005515 4 genes GO:MF AmpVesi (5 hub genes)
Actin cytoskeleton G0O:0015629 4 genes GO:CC AmpVesi (5 hub genes)
Molecular function G0O:0003674 9 genes GO:MF Bulb (10 hub genes)
cytoplasm GO:0005737 10 genes GO:CC Bulb (10 hub genes)
Molecular function G0:0003674 10 genes GO:MF Epid (10 hub genes)
catalytic activity G0:0003824 8 genes GO:MF Epid (10 hub genes)
Molecular function G0:0003674 9 genes GO:MF Lymph (10 hub genes)
binding G0:0005488 9 genes GO:MF Lymph (10 hub genes)
protein binding GO:0005515 8 genes GO:MF Lymph (10 hub genes)
lymphocyte activation G0:0046649 7 genes GO:BP Lymph (10 hub genes)
cellular component GO:0005575 10 genes GO:CC Lymph (10 hub genes)
membrane G0:0016020 9 genes GO:CC Lymph (10 hub genes)
Immune system process G0:0002376 7 genes GO:BP Lymph (10 hub genes)
Cell activation GO:0001775 7 genes GO:BP Lymph (10 hub genes)
Molecular function G0:0003674 9 genes GO:MF Test (10 hub genes)
binding G0:0005488 8 genes GO:MF Test (10 hub genes)
protein binding GO:0005515 7 genes GO:MF Test (10 hub genes)
intracellular organelle G0:0043229 9 genes GO: CC  Test (10 hub genes)
cellular component GO:0005575 9 genes GO: CC  Test (10 hub genes)
membrane-bounded organelle  G0:0043227 9 genes GO: CC  Test (10 hub genes)
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