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Clinical and molecular delineation of spondylocostal

dysostosis type 3

To the Editor,

Spondylocostal dysostosis (SCDO) is a heterogeneous group of rare
spine disorders defined by multiple vertebral segmentation defects
(M-SDV) and rib anomalies. Patients with SCDO present with short

FIGURE 1 T2-weighted (A), T1-weighted
(B,C) MRI images and 3D-CT-reconstruction
(D) images of the affected individual. Severe
segmentation defects of vertebrae of thoracic
and lumbar spine with hemivertebrae,
butterfly vertebrae and solitary pelvic kidney.
Whole spine reconstruction showing severe
kyphoscoliosis with dysplastic spine and rib
anomalies (rib fusion, dysplasia, aplasia of 9th
or 10th rib). (E) Schematic representation of
LFNG gene and localization of published
mutations in patients with SCDO3.1* The
variant described in this study is located in
exon 2 of LFNG (NM_001040167.1) and
highlighted in gray. (F,G) Effect of the p.
(Thr149lle) variant on the LFNG structure.

(F) Structure of wild type LFNG in ribbon
presentation. Thr149 (T149) and the adjacent
His126 (H126) are shown in space-filled
presentation. A green arrow marks a
stabilizing side chain hydrogen bond between
both residues. (G) Structure of the p.
(Thr149lle) (T149I) variant, which lacks the
side chain hydrogen bond. Instead, an
unfavorable steric overlap is observed
(indicated by a red arrow). CT, computed
tomography; MRI, magnetic resonance
imaging [Colour figure can be viewed at
wileyonlinelibrary.com]

trunk short stature and mild to significant scoliosis. Severely reduced
thorax size and a loss of natural thoracic kyphosis might lead to respi-
ratory insufficiency in some affected individuals. Seven subtypes are
including SCDOS3

differentiated based on the affected gene,
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associated with autosomal recessive pathogenic variants in LFNG.
LFNG belongs to the Fringe genes encoding a family of
glycosyltransferases in the Notch signaling pathway and is localized to
the Golgi. The Notch pathway is essential throughout embryonic
development and regulates somite formation.® To date five patients
with frameshift or missense variants in LFNG gene presenting with
M-SDV were published.'™ Two individuals showed further minor
nonspine-related anomalies (hernia, camptodactyly), but no major
organ involvement has been described in SCDOS patients so far.

We report a 17-year-old individual from healthy consanguineous
parents with generalized vertebral segmentation defects, rib anoma-
lies and further nonskeletal findings (Figure 1(A)-(D)). In WES, we
identified a homozygous missense variant c.446C>T, p.(Thr149lle) in
LFNG, not previously described in SCDO3 patients or genetic data-
bases (Figure 1(E)). The variant was predicted to impair protein func-
tion in Notch signaling, a mechanism previously described (Figure 1
(PG

Although the five previously reported cases had isolated skeletal
anomalies or minor nonspine-related features, here the reported indi-
vidual presented with various additional anomalies including solitary
pelvic kidney, uterine dysgenesis mayer-rokitansky-kister-hauser syn-
drome, absence epilepsy, and inner ear deafness. A part of these
anomalies could also be attributed to the MURCS association
(MUlIlerian duct aplasia, unilateral Renal agenesis, Cervicothoracic
Somite anomalies).”

As no other genetic variants were identified, neither in the exome
nor in chromosomal microarray analysis, we propose that the pheno-
typic spectrum of this syndrome can be much broader, perhaps
depending on the localization and nature of the affected variant,
although we cannot exclude a blended phenotype due to an
undetected additional variant. Identification of additional individuals
with mutations in LFNG will help to clarify the phenotypic spectrum of
SCDO3.
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