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ABSTRACT. The goal of this study was to characterize the transcriptome
of primary bovine mammalian epithelial cells (pPBMECs) and to identify
candidate genes for response and resistance to Staphylococcus aureus
(strain S108), Escherichia coli (strain E23), and Klebsiella pneumoniae
(strain K96) infection. Using Solexa sequencing, approximately 4.9
million total sequence tags were obtained from each of the three infected
libraries and the control library. Gene Ontology (GO) analysis of the S108-
infected pPBMECs showed differentially expressed genes (DEGs) were
significantly involved in metabolic processes. In E23-infected pPBMECs,
DEGs were predominantly associated with cell death and programmed cell
death GO terms, while in K96-infected pBMECs, DEGs were primarily
involved in metabolic processes and in utero embryonic development.
Analysis of the cluster of orthologous groups of proteins showed that the
S108-infected, E23-infected and K96-infected pPBMECs were significantly
involved in “Translation, ribosomal structure and biogenesis”, “General
function prediction only” and “Replication, recombination and repair”.
The transcriptome sequences were also annotated for KEGG orthology,
and it was found that DEGs in S108-infected pBMECs were significantly
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involved in oxidative phosphorylation and Parkinson’s disease. The
clustered pathway terms of the DEGs of the E23-infected pPBMECs were
found to involve the NOD-like receptor signaling pathway and oxidative
phosphorylation, while those of the K96-infected pPBMECs were primarily
involved in oxidative phosphorylation and apoptosis. Our results have
identified a number of immune-related genes that showed changes in
gene expression after bacterial infection, and provided insight into the
interactions between pBMECs and the bacteria.
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