Integrated genetic analysis of transcriptome sequencing data in congenital diaphragmatic
hernia
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Abstract:

Congenital diaphragmatic hernia (CDH) is a severe birth defect that is often accompanied by
other congenital anomalies. Although the role of genetics in the pathogenesis of CDH has been
established and have identified a number of candidate risk genes, the genetic causes of most
CDH cases remain unexplained. Here, we performed RNA sequencing (RNA-seq) of diaphragm
cells of 153 CDH cases to quantify cis- and trans-effects of putative pathogenic variants and
confirm their functional role at the cellular level. Fifty cases (32.6%) have putative pathogenic de
novo variants. Most genes with likely gene disrupting variants have nonsense mediated decay
(NMD) that affects expression levels for that gene. We identified the expression of ALYREF and
CSTF2 in CDH subjects were significantly lower and functionally null due to allele-specific
expression with nonsense variants. Their inferred targets had altered 3° UTR length within the
corresponding carriers. We found the sample from a HNRNPC deleterious missense variant
carrier had the highest global rate of intron retention among all samples. Meanwhile, the inferred
HNRNPC targets had altered expression and splicing mode. Further, the potential convergent
pathways linked to CDH pathogenesis were mainly involved in DNA replication and



transcription regulation by RNA polymerase II. In conclusion, we demonstrated that RNA-seq
data of patient tissues can confirm the functional impact of putative pathogenic variants at the
cellular levels and proposed ALYREF, CSTF2 and HNRNPC as especially strong candidate CDH
genes.
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