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1 | INTRODUCTION

Abstract

Background: Cohen syndrome (CS; OMIM 216550) is a rare syndrome with
evident clinical heterogeneity. The diverse phenotype comprises early-onset
hypotonia and developmental delays, intellectual disabilities, microcephaly, hy-
permobile joints, neutropenia, myopia, and characteristic facial features. The dis-
ease is rarely reported. Vacuolar Protein Sorting 13 Homolog B (VPS13B; OMIM
607817) is the only causative gene of CS.

Methods: Blood samples sourced from both siblings and parents were sent to
identify mutations by trio-WES, and changes in the patient's condition were un-
derstood through consultation data and follow-up.

Results: We reported two siblings affected by developmental delay, micro-
cephaly, intellectual disability, and facial features. The siblings’ WES detected
compound heterozygous variants in the exon region of VPS13B (NM_017890):
€.9337A>T and c.8551A>C.

Conclusion: Two individuals were diagnosed with CS by genetic testing and
clinical features. In addition, we conduct a brief review of the reports on the
Chinese population with CS and reinforce the understanding of the correlation
between genotype—phenotype.
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drooping, short philtrum, and protruding upper incisors.

Cohen syndrome (CS), first reported in 1973 by Cohen
et al., is a rare autosomal recessive developmental disor-
der that is characterized by global developmental delay,
intellectual disability, myopia, and neutropenia (1973).
Additional, nonobligatory features include microcephaly,
hypotonia, joint hypermobility, spindly fingers, and facial
features consisting of heavy eyebrows, thick hair, canthus

VPS13B gene (OMIM 607817) is the sole gene responsi-
ble for Cohen Syndrome, located on 8q22.2, encodes a
4022-aminoacid transmembrane protein of the Golgi appa-
ratus which plays a role in intracellular protein transport
and vesicle-mediated sorting. Missense or nonsense muta-
tions of the VPS13B gene are the cause of CS with more than
150 described mutations in The Human Gene Mutation
Database (Kolehmainen et al., 2003, 2004; Momtazmanesh
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et al., 2020; Zhao et al., 2019), while only a few cases associ- VPS13B mutations (c.9337A>T, p.Asn3113Tyr and
ated with CS have been reported in a Chinese family. c.8551A>C, p.Ser2851Arg). In addition, we summa-

Here we performed trio-whole-exome sequenc-  rized VPSI3B variants and reviewed the clinical fea-
ing (trio-WES) in a Chinese family with two siblings tures reported among the Chinese population with
affected and identified two compound heterozygous Cohen syndrome.
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VPS13B: exon 47 ¢.8551A>C,p.Ser2851Arg VPS13B: exon 51 ¢.9337A>T,p.Asn3113Tyr

FIGURE 1 (a)Family pedigree. (b) A picture of the proband. Facial features including sparse eyebrows, left ptosis, epicanthus, and mild
oblique palpebral fissure. (c) the hyperlinear palms of the proband's hands. (d) A photograph of the older brother. Facial features including
bilateral epicanthus, prominent upper middle incisors, and strabismus. (e) slender fingers and hyperlinear palms of the older brother.

(f) Flat feet of the two siblings. (g) Slender extremities with truncal obesity of the two siblings. (h) Sanger sequencing electropherograms
showing compound heterozygous variants in VPS13B (c.8551A>C and c.9337A>T).
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2 | CASE REPORT

The proband was the second child born to healthy non-
consanguineous parents (Figure 1a). He was born of a
full-term normal vaginal delivery with normal Apgar
scores. The length was 49cm, birth weight was 3000g,
and occipitofrontal circumference (OFC) was 32cm. He
was admitted into our hospital at 16 months because of
a global development delay. Developmental milestones
were grossly delayed. He wasn't capable to sit indepen-
dently till 15months. The limbs had muscle weakness
and hypotonia. He wasn't capable to speak at the age of
16 months. He had overly sociable behavior, like clapping
and shaking hands with strangers, and pacing back and
forth excitedly. In addition, he had special features includ-
ing microcephaly (OFC 43 cm), thin eyebrows, left ptosis,
mild canthus drooping, epicanthus, amblyopia, and hy-
perlinear palms (Figure 1b,c). He was found to have in-
termittent neutropenia (neutrophils count 0.99 x10°/L),
which may explain his frequent colds and pneumonia.

Through ultrasonic cardiogram examination, we found
that the boy had a patent foramen ovale. Brain MRI at
3 months showed no abnormality and the eye examina-
tion was normal. Hip ultrasound at 3 months showed de-
velopmental dysplasia of the hip, classified as Graf type
2a. Amino acid and organic acids in the blood and urinary
genetic metabolic screening were all in the normal range.
An ophthalmic examination revealed that he had amblyo-
pia at the age of 16 months.

The propositus’ older brother was evaluated when he
was 12 years old. he exhibits severe mental retardation, mi-
crocephaly, hypotonia, truncal obesity with slim limbs, pes
planus, strephenopodia, slender fingers, and hyperlinear
palms. He had a severe speech delay and had just started
to speak a single word like “ba” at the age of 12years old.
He liked to shake hands and hug strangers. In addition,
he underwent the WISC-IV scale and was categorized as
moderate delay according to the ICD-10 classification for
ID. His special facial features include prominent upper
central incisors, bilateral epicanthus, strabismus, and

(a)
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myopia (Figure 1d-f). Both the two siblings had flat feet
and truncal obesity with slim limbs relative to the trunk
(Figure 1g), although the proband did not show truncal
obesity at the age of 16 months.

3 | GENETIC ANALYSIS

Blood samples sourced from both siblings and parents
were sent to Chigene (Beijing) Translational Medical
Research Center for trio-WES (https://www.chigene.cn/).
The proband's WES detected compound heterozygous
variants in the exon region of VPSI3B (NM_017890):
€.9337A>T and c.8551A>C. The two variations in the
VPS13B gene were also presented in the brother. The het-
erozygous missense variant c.9337A>T (p.Asn3113Tyr)
was inherited from the father. The other heterozygous
missense variant c.8551A>C (p.Ser2851Arg) was inher-
ited from the mother. Sanger sequencing showed that
the two VPSI3B variants present in both siblings were of
biparental origin (Figure 1h). Additional CNVseq analy-
sis approach on the proband indicated no microdeletion/
duplications that were highly associated with his symp-
toms. These two variants are classified as variants of un-
certain significance according to ACMG guidelines. In
addition, the two missense variants were predicted to be
deleterious in Provean, Polyphen2, and SIFT. According
to the clinical manifestations of the siblings and the prin-
ciple of familial co-segregation, other variants of the prop-
ositus detected by WES were considered non-pathogenic.

4 | DISCUSSION

VPS13B is a Golgi-associated peripheral membrane
protein, which is colocalized with the cis-Golgi matrix
protein GM130 and plays an important role in protein
sorting and transport mediated by vesicles within the
cell. CS is a rare autosomal recessive disease associ-
ated with VPS13B mutations. CS has a variety of clinical

864kb

exon 12 5 15 22 24 32 38
C L

¢.533T>C
p.W185R

.2199C>A
p.C733*

c.5086C>T

0.3203C>T | B2 el

p.T1068l

€.3666+1G>T

¢.8016+7G>C

43 47 49 51 54 61 62
IIIIIII IIIIII-

¢.11624-11625del
€.9852-9855del

C.9337A>T
p.N3113Y

c.8551A>C
p.S2851R

€.6940+1G>T

C.9844A>T

.8868-1G>A
c.8868-1G K082

FIGURE 2 (a) A schematic of the transcript and protein indicating the VPS13B variants among Chinese families to date.
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manifestations, including mild to severe psychomotor de-
velopment delay, microcephaly, hypotonia and joint lax-
ity, truncal obesity, a cheerful personality, intermittent
neutropenia, and characteristic facial features (Cohen
et al., 1973). Approximately, more than 200 cases of CS
have been identified to date. Only a few VPS13B variants
have been reported in Chinese patients diagnosed with
CS (Zhao et al., 2019). We review the variants among the
Chinese population diagnosed with CS (Figure 2a) and
the clinical features reported among the Chinese popu-
lation with CS. Hyperlinear palms were also found in
the two siblings, which supports the hypothesis that the
hyperlinear palms maybe a novel phenotype of CS and
offer new clues for the diagnosis of CS. Because the clini-
cal heterogeneity and multiple phenotypes of CS are dif-
ficult to observe before 10 years old, the diagnosis of CS is
not easy until middle and late childhood. Kolehmainen
et al. (2004) It has been reported that at least six out of
the following eight manifestations presented can con-
firm the diagnosis of CS, including: (1) myopia and
retinal dystrophy; (2) developmental retardation; (3)
primary microcephaly; (4) joint hypermobility; (5) spe-
cial facial features; (6) slender extremities; (7) overly
sociable behavior; (8) neutropenia. The proband has 7
features suggestive of CS, microcephaly, developmental
delay, joint hypermobility, myopia and retinal dystro-
phy, overly sociable behavior, neutropenia, and facial
features. Truncal obesity with slim limbs of the proband
is not evident at present and needs further follow-up.
The older brother has 6 CS presentations, microcephaly,
developmental delay, facial features, truncal obesity
with slim limbs, overly sociable behavior, strabismus,
and myopia. Cohen syndrome is a rare autosomal reces-
sive disorder. The phenotypic traits could be lacking till
middle or late childhood. In most cases, mutations are
stop codon mutations that result in a functionally null
protein. Compared to clinical features of patients with
predicted loss-of-function variants, the compound het-
erozygous variants presented in these two siblings are
associated with milder symptoms. Brain MRI showed
no abnormality, and pigmentary retinopathy wasn't
observed by fundus examination. Besides these clinical
diagnostic standards, in view of the heterogeneous man-
ifestations, WES is strongly recommended whenever the
clinical diagnosis is not evident. WES is a useful diagnos-
tic option in consanguineous families.

In conclusion, here we describe two Chinese siblings
with CS carrying compound heterozygous variants in the
VPS13B gene, and review the variants and clinical features
of the Chinese population diagnosed with CS (Table 1).
The information presented will increases the VPS13B mu-
tational landscape and is useful for genetic counseling to
the family.
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