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ROH island approach identified two regions on OAR6, characterised by a high frequency of ROH occurrence. These regions included eight genes (SLIT2, LOC101122950, PACRGL, KCNIP4; CCSER1 - alias FAM190A, TRNAW-CCA, LOC105615447, and LOC106991208). Following, the main biological functions are reported for SLIT2, CCSER1 (alias FAM190A), PACRGL, and KCNIP4.

SLIT2 - This gene encodes a member of the slit family of secreted glycoproteins, which are ligands for the Robo (Roundabout) family of immunoglobulin receptors. Slit proteins play highly conserved roles in axon guidance and neuronal migration and may also have functions during other cell migration processes including leukocyte migration [1]. During inflammation, leukocytes must migrate from the blood circulation into the interstitium of the involved tissue. Inflammatory cells respond to an orchestra of signals and eventually arrive at the appropriate site. While several studies have established the importance of positive regulators in controlling leukocyte chemotaxis, there has been only limited evidence for the existence of endogenous inhibitory regulators of this process [2].
SLIT2 has been also shown to selectively impair neutrophil migration and inhibit neutrophil chemotaxis. In the model of renal ischemia-reperfusion injury, SLIT2 blocked the capture and firm adhesion of human neutrophils to the inflamed vascular endothelial barrier. Another observation in a mouse model that SLIT2 significantly reduces the recruitment of neutrophils to the site of inflammation is in accordance with other inflammation models, including glomerulonephritis-associated kidney injury, global cerebral ischemia, and skin sensitization to allergens. One study found that SLIT/ROBO4 strengthens the vascular barrier and diminishes deleterious aspects of the host's response to the pathogen-induced cytokine reaction. Collectively, these evidence shows that Slit/Robo inhibits chemotaxis of leukocytes toward chemoattractants and may have a therapeutic role as an inhibitor of inflammatory cell infiltration [3].
In addition, SLIT2 has been shown to represent a thyrotropin-inducible factor within the thyroid-associated ophthalmopathy that can modulate the inflammatory phenotype of CD34+ orbital fibroblasts, therefore determining the activity and severity of the disease [4].
Evidence that SLIT2/ROBO2 signaling mediates the pathogenesis of hepatic fibrosis (a characteristic consequence of multiple chronic liver injuries, including metabolic disorders, toxins, viral hepatitis, steatohepatitis, and autoimmune diseases) has been provided [5].
SLIT2/ROBO1 signaling has been shown to inhibit macropinocytosis in vitro and in vivo by inducing cytoskeletal changes in macrophages. Several growth factors and inflammatory stimuli are known to induce macropinocytosis. Macropinocytosis is essential for myeloid cells to survey their environment [6].
Netrin-1, which is a member of the SLIT2/ROBO1 signaling, has been shown to be an effective anti-inflammatory agent and to protect against acute lung injury in sepsis rats through its anti-inflammation effect [7], as well as to augment CD4(+) T cell chemokinesis and promote cellular infiltration in association with acute inflammation in vivo [8].
SLIT2 has been suggested as a new treatment strategy to arrest chronic injury progression after ischemic and obstructive renal insults by attenuating inflammation and inhibiting renal fibrosis [9].
SLIT2 has also been suggested to be beneficial to reduce surgical brain injury-induced neuroinflammation [10]. Limiting the disruptive effects of proinflammatory mediators on the vasculature is vital to limit the injury of host. During influenza A viruses (IAV) infection, cytokines produced in host inflammatory response led to vascular leak and accumulation of protein-rich edema fluid in the alveolar space. Binding with ROBO4, SLIT2 enhances vascular barrier function against multiple cytokines. Thus, this strengthened barrier can protect host from the lethal effects of inflammatory response induced by influenza infection [11].
Slit2N, a ligand for the Roundabout (Robo) receptors, has been shown to block HIV-1-induced signaling and inhibited cell-to-cell transmission of HIV-1 in a Robo1-dependent manner, and inhibited HIV-1 replication through mechanisms involving modulation of cytoskeletal dynamics [12, 13].
In the canine species, a ~ 20kb long haplotype on the chromosome 28, significantly associated to IgA levels in Shar-Pei, was positioned within the first intron of the gene SLIT1, with Immunoglobulin A deficiency being the most common primary immune deficiency disorder in dogs [14].
Expression of SLIT2 in skin has been reported to be upregulated at both 4 hours and 48 hours following hapten sensitization suggesting SLIT2 can have a role both early and late in an inflammatory response [15].
In chicken, in a GWAS study, a region positioned at 100 Mb from the proximal end of chromosome 1, including the ROBO1 and ROBO2 genes, encoding integral membrane protein receptors for the SLIT-family, had a strong effect on the antibody response to the Newcastle disease virus [16].
Hypoxia significantly increased both mRNA and protein levels of SLIT2 in BeWo cells and of SLIT3, ROBO1, and ROBB4 in HUVEC cell lines [17].

CCSER1 - The coiled-coil serine-rich protein 1 (CCSER1) gene is reported to be related to economic traits in livestock. It has been detected in putative selection signatures detected in the Jiaxian Red cattle contrasted with commercial beef breeds, suggesting a role in growth and feed efficiency [18]. SNPs genotypes within CCSER1 showed significant over-dominance effects in Angus-Hereford crossbred cattle [19]. It encompasses a QTL associated with weight after slaughter in Hanwoo cattle [20]. It has been found associated to backfat thickness in a genome-wide association study in Chuying-black pigs [21]. In this gene, CNVs have been reported to be associated with growth traits in goats. It has been found among the genes included in selection signatures in the genomes of 15 local Russian sheep breeds, where it is suggested to have a possible role in growth and feed intake [22], and in Chinese Mongolian fat-tailed sheep, where it is suggested to have a role in marbling [23]. It has been proposed, via in vitro studies, to function as a regulator or structural component required for normal mitosis [24].

PACRGL - Parkin Coregulated Like is a Protein Coding gene. Gene Ontology (GO) annotations related to this gene include binding. There is a dramatic lack of knowledge about the function of this gene. It has been detected in a selection signature in South African Mutton Merino sheep [25], where it is suggested to be related with fat deposition traits, and in a QTL affecting growth and muscle mass in chicken [26]. An important paralog of this gene is PACRG. In Ovis aries, it is located on chromosome 8. It was identified in 2003 while studying mutations at the nearby Parkin gene in humans where it represents the predominant genetic cause of early-onset and autosomal recessive juvenile parkinsonism [27]. Parkin is a multi-domain protein with ubiquitin-protein E3 ligase activity that has a role in the proteasome-mediated degradation of target substrates. At that time, PACRG was suggested via in silico prediction to have a potential link to the ubiquitin/proteasome system, evidence experimentally confirmed later on [28]. It was shown to form a large molecular chaperone complex containing heat shock proteins 70 and 90 and chaperonin components [29]. Via positional cloning, PARK2/PACRG were identified in humans to represent a worldwide risk factor for leprosy, a chronic infectious disease caused by Mycobacterium leprae [30]. It has also been included among the susceptibility candidate genes for tuberculosis, a common infectious disease caused by M. tuberculosis [31]. It was suggested to play a role in susceptibility to the intracellular pathogens S. typhi and S. paratyphi [32]. It was detected among the candidate genes in a genome-wide association studies on Holstein cow’s milk samples collected after an intramammary experimental challenge with S. uberis [33]. PACRG was shown to play a role in tumor necrosis factor (TNF) signaling. Similarly to Parkin, PACRG promoted nuclear factor κB (NF-κB) activation in response to TNF. This function of PACRG in positively regulating TNF signaling may help to explain the association of PACRG and PRKN polymorphisms with an increased susceptibility to intracellular pathogens [34]. In patients with autoimmune thyroid disease compared to controls, the gene was shown to display an expression that was anti-correlated with that of miRNAs; moreover, the miRNA/mRNAs differential expression was associated with cilia organization [35]. It was also demonstrated that, together with PARK2, PACRG is epigenetically regulated in human leukemia, suggesting that abnormal methylation and regulation of PARK2 and PACRG may play a role in the pathogenesis and development of this hematological neoplasm [36]. Since male mice homozygous for the quaking viable mutation, lacking PACRG, are sterile, PACRG, which is expressed at high levels in the testis, has been suggested to play a key role in spermatogenesis [37, 38]. In 2005, to elucidate the involvement of PACRG in sterility, the gene was demonstrated to function within the axoneme, where PACRG would act to maintain functional stability of the axonemal outer doublets of both motile and sensory cilia and flagella [38]. Co-sedimentation experiments revealed that PACRG directly binds to microtubules and alpha/beta-tubulin heterodimers with high affinity. Microscopic studies showed that PACRG bundles microtubules and forms branched aggregates with unpolymerised tubulin dimers [39]. It has been shown to be a component of the ependymal cilia and possibly be involved in ciliopathies [40]. Cell sensory/signaling functions have also been suggested for PACRG [41]. Variation in the promoter of PACRG was demonstrated to be a risk factor associated with azoospermia in humans [42]. It was shown to associate with MEIG1, a protein whose inactivating mutations were shown to generate sterile mice as a result of impaired spermatogenesis at the stage of elongation and condensation, overall suggesting a critical role for the MEIG1/PARCG partnership in manchette structure and function and the control of spermiogenesis [43]. In cattle, it was found associated with testis maturation [44]. In humans, variants at the PACRG gene were found in infertile men [45].

KCNIP4 - This gene encodes a member of the family of voltage-gated potassium (Kv) channel-interacting proteins (KCNIPs), which belong to the recoverin branch of the EF-hand superfamily [46]. Members of the KCNIP family are small calcium binding proteins. KCNIP4 has been identified as a β-catenin/Nurr1 target that modulates Wnt signaling by interacting with the presenilin complex [46, 47]. KCNIP4 has been suggested as a candidate gene for renal cell cancer [48], lung cancer, pancreatic cancer [49], childhood acute lymphoblastic leukemia [50], ACE inhibitor-induced cough [51]. An alternative KCNIP4 isoform has been described, that cannot interact with the γ-secretase complex, resulting in modification of γ-secretase activity, amyloid precursor protein processing, and increased secretion of β-amyloid enriched in the more toxic Aβ x-42 species. Notably, synthesis of the variant KCNIP4 isoform is also detrimental to brain physiology, as it results in the concomitant blockade of the fast kinetics of potassium channels. This alternative splicing shift is observed at high frequency in tissue samples from Alzheimer's disease patients [52]. It has also suggested as a candidate gene for attention-deficit/hyperactivity disorder, a neurodevelopmental disorder in children with striking persistence into adulthood and a high co-morbidity with other psychiatric disorders, including personality disorders [53]. In dogs, it has been suggested a candidate gene for cerebellar ataxia [54]. It was identified as a potential target gene in pathogenesis of autism [55] and epilepsy [56]. It was also identified as associated with asthma [57], a common chronic respiratory disease characterised by airway hyperresponsiveness and chronic kidney disease [58]. Together with miR-3068-3p, it has been suggested to serve as a novel target for the treatment of ischemic stroke [59]. It was shown, through a whole-genome cardiac DNA methylation fingerprint and gene expression analysis in chronic Chagas disease cardiomyopathy, that methylation modified expression of key genes, among which KCNIP4 gene [60]. SNPs in KCNIP3 were found to be closely associated with growth traits in a genome-wide association study carried out in Red Angus cattle [61], with body weigh in Chinese Yancheng chickens [62], Korean Native Chickens [63] and a chicken F2 resource population [64], and with reproductive traits in a local Chinese chicken [65].
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