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Genes participating in immune response

According to [1], interleukin (IL)-17 (encoded by the IL17A gene in the Btau 4.0 reference genome)
is the founding member of a group of cytokines called the IL-17 family. Interleukin 17 is a cytokine
that acts as a potent mediator in delayed-type reactions by increasing chemokine production in
various tissues to recruit monocytes and neutrophils to the site of inflammation, similar to interferon
gamma (IFN-°). IL-17 is produced by T helper cells and is induced by IL-23 (IL23A) which
results in destructive tissue damage in delayed-type reactions [2]. The members of the IL-17 family
function as proinflammatory cytokines that respond to the invasion of the immune system by
extracellular pathogens and induce the destruction of the cellular matrix of the pathogen. IL-17
acts synergistically with tumor necrosis factor (TNF) and interleukin-1 [3].

IL-1® and IL-1¯ are members of the IL-1 family [4, 5]. These proteins are encoded by the
IL1A and IL1B genes in the Btau 4.0 cow reference genome. IL-1 possesses a wide spectrum of
metabolic, physiological, and hematopoietic activities, and plays a central role in the regulation of
immune responses [6, 7, 8].

According to [9], the TNF family refers to a group of cytokines such as TNF-® and TNF-¯.
In cows, the TNF-® protein is encoded by the TNF gene in the Btau 4.0 reference genome. The
primary role of TNF is in the regulation of immune cells. TNF is able to induce apoptotic cell
death, induce inflammation, and inhibit tumorigenesis and viral replication [10].

Interferon-gamma (IFN-°), the only member of the type II interferons, is a dimerized soluble
cytokine. In cows, the IFN-° protein is encoded by the IFNG gene in the Btau 4.0 reference
genome. According to RefSeq (http://www.ncbi.nlm.nih.gov/RefSeq/), the encoded protein is
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Figure 1: Bovine tuberculosis pathway from KEGG database [16, 17].

a soluble cytokine with antiviral, immunoregulatory, and anti-tumor properties, and is a potent
activator of macrophages. The importance of IFN-° in the immune system stems in part from
its ability to inhibit viral replication directly, and most importantly, from its immunostimulatory
and immunomodulatory effects [11]. IFN-° is produced predominantly by natural killer (NK) and
natural killer T (NKT) cells as part of the innate immune response, and by CD4 and CD8 cytotoxic
T lymphocyte (CTL) effector T cells once antigen-specific immunity develops [12, 13].

The inducible nitric oxide synthase (iNOS) enzyme [14] is encoded by the NOS2A gene in the
Btau 4.0 reference genome. According to RefSeq, nitric oxide is a reactive free radical that acts
as a biological mediator in several processes, including neurotransmission and antimicrobial and
antitumor activities. This gene encodes a nitric oxide synthase that is expressed in the liver and is
inducible by a combination of lipopolysaccharide and certain cytokines.

According to RefSeq, the interleukin-2 (IL-2) receptor ® (IL2RA) and ¯ (IL2RB) chains,
together with the common ° chain (IL2RG), constitute the high-affinity IL-2 receptor [15]. Homodimeric
® chains (IL2RA) result in a low-affinity receptor, while homodimeric ¯ (IL2RB) chains produce a
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medium-affinity receptor.

Bovine tuberculosis immune response pathway from KEGG database http://www.genome.jp/
kegg-bin/show_pathway?bta05152 is shown in Figure 1.
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