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Molecular insight into the etiology of Klippel-feil syndrome
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We investigated the pathomechanism of Klippel-Feil syndrome and
microcephaly emerging from t(5;8)(g35.1;p21.1) translocation. Because these two features can be
explained by over-ossification of osteoblast, we investigated whether the translocation leads to it.

First, we determined the breakpoints of the translocation with whole genome sequencing. The
breakpoints disrupted a topologically associating domains (TAD) at chr5, which encompasses FGF18
encoding a growth factor differentiating osteoblasts. FGF18 was relocated to another TAD at chr8 by
the translocation, where a super enhancer active in osteoblast resides. To assess the effect of the
super enhancer on FGF18 expression, we modified the protocol of Enformer, a deep learning model
predicting gene expression level from DNA sequence and devised in-silico “ luciferase” assay. The
assay predicted the vast super enhancer region upregulates FGF18 expression level in osteoblast.
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