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Abstract:

The RhoA-associated kinases, Rock1 and Rock2, are important regulators of cell growth, migration, and apoptosis thorough the control of actin cytoskeleton assembly. Rock1 and Rock2 regulate cell contraction and relaxation by controlling the phosphorylation status of myosin light chain through inhibiting Myosin Light Chain Phosphatase. The rho kinases also regulate diverse cellular processes such as cell proliferation, cardiac myocyte hypertrophy, and ion channel activity. The Rock1 and Rock2 genes each span about 162 Kb on Chromosome 18 and 12, respectively. Their protein organization consists of an NH-terminal kinase domain, a mid coiled-coil region containing the rho binding domain and a COOH-terminal cysteine-rich domain located within the plekestrin (PH) motif. While analyzing the Rock1 gene in the UCSC Genome Browser we detected an additional gene homologous to the rho kinases. This gene was previously reported to have been created by a partial inversion/duplication error that is found only in humans. The partial duplication deposited a portion of Rock1 at the telomeric end of the chromosome 18, creating a new gene, which we call "Little Rock". Little Rock includes  4 introns and 5 exons, 4 of which share 99% of nucleotide identity with the last 4 exons of Rock1. The Little Rock protein sequence shares a high amino acid identity with the COOH terminal of Rock1, in particular with the plekestrin domain. We identified probes contained on the Affymetrix 133A-2.0 array shared between Rock1+Little Rock and unique to Rock1. Using cardio-genomics human expression data from 37 heart expression arrays, including normal heart, idiopathic and ischemic dilated cardiomyopathy samples, we found that the one probe shared between Rock1 and Little Rock was significantly different between idiopathic dilated, ischemic, and normal heart tissue (higher in normal). Other probes unique to Rock1 sequence showed lower intensity in expression among the different classes of heart tissues. Single nucleotide polymorphisms unique to Little Rock and Rock1 were identified. These studies support the analysis of Little Rock expression and potentially functional studies to determine the role of Little Rock in blood vessel function.
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