GENOMIC DIVERSITY REDUCES SEVERITY OF MICRORNA LOSS OF FUNCTION
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The neurosensory microRNA-183 family is expressed in epithelial cells and ganglion neurons in sense organs and tissues and is required for proper cell development, survival, and/or function. Several different studies of knockout mice in crossbred lines show clear sensory deficits in otherwise viable animals. Our study of an inbred microRNA-183 knockout mouse line demonstrates neonatal lethality. We hypothesize that greater genomic diversity increases tolerance of microRNA-183 family loss of function and viability of knockout mice. To test this hypothesis, we outbred our line to a Diversity Outbred mouse line to introduce genomic diversity, and subsequently line bred heterozygous offspring for 15 generations to examine knockout survival phenotype, mendelian inheritance, and genomic sequence diversity. This strategy resulted in viable F2 homozygous microRNA knockout mice. However, continued line breeding demonstrated that knockout mouse survival decreased substantially by the F10-F15 generations. Furthermore genotypic ratios were significantly different from the expected Mendelian inheritance ratio of 1:2:1 wild-type:heterozygous:knockout throughout an analysis of early to late generations. Examination of genome sequences of selected animals of each genotype from early generations showed that the initial outbreeding introduced 50 times more site variants into the line compared to the mouse reference genome. An analysis of high-quality site variants showed that approximately 85% were single nucleotide polymorphisms (SNPs) and the remainder were insertions/deletions (INDELs). Furthermore, homozygous site variants increased ten-fold from F1 to F4 mice, demonstrating decreasing genomic diversity with line breeding. These results strongly suggest that knockout survival and genomic diversity correlate. In the human population, site variants exist within microRNA-183 family members at low frequency that are not known to be clinically significant. Our study suggests that genomic diversity within the human population might lessen the effects of microRNA loss of function caused by such site variants.


