In order to functionally interpret and predict the phenotypic effects of SVs, it will be necessary to transcend conventional approaches that rely exclusively on identifying genome annotations affected by SVs. To gain a more systems-level understanding of the potential impacts of SVs on phenotypic traits, we will search for expression quantitative trait loci (eQTLs) that arise as a consequence of SVs. Enhancers are generally substantially longer than many other regulatory elements (such as promoters), and may thus be especially sensitive to SVs relative to SNVs or small indels. Indeed, it may intuitively be expected that larger genomic perturbations generally induce stronger effects on transcription. For example, enhancers are generally substantially longer than many other regulatory elements (such as promoters), and may thus be especially sensitive to SVs relative to SNVs or small indels. For instanceConsistent to our hypothesis, it has previously been determined that indels have a stronger tendency to introduce local eQTLsaffect gene expressions relative to SNVs (Lappalainen et al., 2013). Extrapolating these results to larger genomic changes may implicate SVs in inducing yet stronger effects. Our search for SV-induced eQTLs will be accomplished by performing genome-wide searches for patterns in which the presence or absence of the SVs (identified in Aim 1) strongly correlate with the expression levels (as measured by mRNA abundance using RNA-seq data) of a battery of genes throughout the genome. Of particular interest will be those genes previously implicated in disease-associated pathways and network modules.	Comment by Jing Zhang: I can not understand the logic of this section… eQTL is only expression, not other regulatory regions. Again, if you say that SV is large so its impact may be larger, fine. But why to mention enhancers here? If you wanna say enhancers are large so that they are subject to affects from SVs that is not true, because they are subject to more SNVs as well

This section might need to the reconsidered. Since I don’t understand the hidden logic, I can only change it like this, which might be inappropriate.


Lappalainen, T. et al. Transcriptome and genome sequencing uncovers functional variation in humans. Nature 501, 506–511 (2013).
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