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An asymptomatic male individual carrying a 5.72 Mb
de novo deletion in 8p23.2-p23.3: A case report
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Abstract. Numerous rearrangements in the 8p23 chromosomal
region have been reported; included in these rearrangements
are isolated deletions in this area. Such deletions are associ-
ated with a wide range of phenotypic characteristics, including
motor impairment, epilepsy, intellectual disability, cardiac
defects and seizures. The present study describes the case of
a 30-year-old asymptomatic man that carries a de novo dele-
tion in 8p23.2-p23.3. Molecular karyotyping indicated that the
detected deletion involves genes that are in the critical region
which is hypothesized to be responsible for the phenotypic
characteristics associated with such deletions. The normal
phenotype of the patient supports the hypothesis that there is
incomplete penetrance of 8p23.2-p23.3 deletions.

Introduction

Numerous rearrangements in the distal part of the short arm of
chromosome 8 have previously been reported in the literature.
This part of chromosome 8 is prone to a variety of rearrange-
ments due to the existence of two olfactory receptor gene
clusters, REPD (distal repeat) and REPP (proximal repeat),
that flank a ~5 Mb region of 8p23.1. These rearrangements
include, among others, the deletion or duplication of 8p23.1
between the two clusters, the 8p interstitial inverted duplica-
tion with associated terminal deletion (inv dup del(8p)) and the
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isolated terminal 8p23 deletion (1,2). There is a wide range of
characteristics that are associated with such rearrangements.
More specifically, deletions in 8p23 are associated with motor
impairment, microcephaly, dysmorphism, epilepsy, growth and
psychomotor delay, cardiac defects, hypotonia, facial anoma-
lies, speech delay, attention deficit hyperactivity disorder,
intellectual disability and seizures (2-6). However, the exact
genotype-phenotype correlation regarding the 8p23 deletions
still remains unknown. Deletions in 8p23.1 and gene GATA4
in particular have been identified to be responsible for heart
defects in patients with 8p23 deletion (3,7,8). Additionally, it
has been observed that the 8p23.2-p23.3 deletion usually leads
to a milder phenotype (2,9). Herein, we describe a 30-year-old
man that carries a de novo deletion in 8p23.2-p23.3 and is
clinically asymptomatic.

Case report

The patient is a phenotypically normal 30-year-old man. His
wife and him were referred to our lab due to the couple's two
miscarriages. Physical examination as well as blood test were
normal. Neurobehavioral testing and academic performance
was normal. His height was 182 cm, his weight was 84 kg and
his body mass index was 25.4 kg/m?.

Conventional karyotyping of the patient's blood
T-lymphocytes was performed using high-resolution banding
techniques. Twenty metaphases were analyzed following GTG
banding. Conventional cytogenetic analysis of the patient's
blood showed a deletion in 8p [karyotype according to ISCN
was 46,XY,del(8)(p)]. Next, conventional cytogenetic analysis
of the patient's parents followed to establish whether the dele-
tion was inherited or if it occurred de novo. The parents had
normal karyotypes (results not shown) indicating that the
deletion occurred de novo in the patient. Lastly, cytogenetic
analysis was performed in the patient's wife because of the
couple's miscarriages. Her karyotype was also normal (data
not shown).
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Chromosome analysis on fixed blood cell suspension
was performed (15 metaphases) using fluorescence in situ
hybridization (FISH). Probes specific to genomic locations
8p23.1 (RP11-122N11, RP11-24D9, wcp 8), 8p23.3 (D8S504),
8pl1.21 (RP11-503E24) and 8pll.1qll.1 (cep 8=D8Z2) were
used. FISH analysis results suggested a terminal deletion in
8p23.3 [ish del(8)(p23.3)(wcp8+,D8S504-,RP11-122N11+,
RP11-24D9+,RP11-503E24+,D8Z2+)] (Fig. 1).

High resolution molecular karyotyping was performed
using an Array Comparative Genomic Hybridization (aCGH)
platform of 60,000 oligonucleotides (Agilent technologies).
DNA was extracted from the patient's whole blood cells and
from embryonic tissue from the products of conception (POC)
of the couple's second miscarriage using Promega Maxwell 16
and was hybridized with the human reference DNA of the
same gender (Promega Biotech). The statistical test that was
used as a parameter to estimate the number of copies was
ADM-2 (provided by Agilent Technologies DNA analytics
software) with a window of 0.5 Mb and a threshold of 6. Only
those copy number changes that affected at least 5 consecutive
probes with identically oriented change were considered as
copy number variations. For most of the genome, the average
analysis resolution was 200 kb. Molecular karyotyping of the
patient's blood revealed a 5.721 Mb deletion in the 8p23.2-p23.3
region: arr[hgl9] 8p23.3p23.2(191,530-5,912,296)x1 (Fig. 2).
The deletion involves 25 genes, of which 10 are coding genes.
More specifically, the coding genes located in the deleted area
are ARHGEFI10,CLNS,CSMDI,DLGAP2,ERICHI, FBXO?25,
KBTBDI1, MYOM?2, TDRP and ZNF596. All genes except
for CSMDI are located in 8p23.3 while CSMD] is located
in 8p23.2 (Fig. 3). All genes except for KBTBDI1, MYOM?2,
and ZNF596 have a high probability of exhibiting haploin-
sufficiency (pHaplo scores are 0.80-0.96). Lastly, molecular
karyotyping in the POC from the miscarriage indicated a
normal male genomic profile of the fetus (data not shown).

Discussion

Numerous rearrangements in the distal part of chromosome
8p have been reported, including deletions in 8p23.1 and
8p23.2-pter. In this case report, we present the case of a man
that is carrying a 5.72 Mb de novo deletion in 8p23.2-p23.3 that
involves 10 coding genes, namely ZNF596, FBX025, TDRP,
ERICHI, DLGAP2, CLNS, ARHGEF10, KBTBDI1, MYOM?2
and CSMDI. The patient was diagnosed using conventional
and molecular karyotyping as well as FISH analysis.

Rearrangements in this chromosomal area have been linked
to a wide range of phenotypic characteristics that affect, among
others, one's intellectual ability, motor skills, development, etc.
The 8p23.2-p23.3 deletion has been associated with milder
phenotypic characteristics (2,9). Interestingly, our patient
remains completely asymptomatic. His clinical examination
showed a normal male phenotype. Molecular karyotyping of
the POC of the couple's miscarriage indicated a normal male
genotype, suggesting that the miscarriage cannot be attributed
to the 8p deletion our patient carries.

Dueto the variability in phenotypic characteristics, we decided
to compare reported cases of deletions similar to our patient's. In
this comparison, we decided to only include patients that did not
have any additional chromosomal abnormalities, since those could
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Figure 1. Banding and molecular cytogenetic analysis suggesting a terminal
deletion in 8p23. (A) Partial karyotype of the patient showing chromo-
somes 8. The deletion is indicated with an arrow. (B) Fluorescence in situ
hybridization results using the probes specified in the text and figure legend
identified a terminal deletion in 8p23.3 (green probe D8S504).

have an additive effect on the patients' phenotype. Searching in
DECIPHER and the literature, we discovered patients that have
similar deletions to our patient in the 8p23.2-p23.3 area that are
summarized in Table I (Fig. 3). Patient 295087 and Patient 2 from
Catusi et al (4) carry deletions (5.25 and 2.12 Mb respectively)
that involve the same coding genes as our patient. Both these
patients have an abnormal phenotype, with the first one having
moderate intellectual disability and the second one presenting
with a variety of symptoms including developmental delay and
mobility issues. It is important to note that Patient 2 has inher-
ited the deletion from his mother who is asymptomatic. Both
Patient 2 and his mother also carry a microdeletion in 5pl15.2.
According to Catusi et al, this 5p microdeletion would probably
be classified as likely benign but it could have an additive effect
on the pathogenic phenotype (4). Another case of a similar dele-
tion is DECIPHER patient 407873. He has a 4.37 Mb deletion in
8p23.2-23.3 that involves the same coding genes as our patient,
except for ZNF596. His symptoms include abnormalities of the
immune and nervous system. Another similar case is the patient
from Shi et al who has a 5.85 Mb deletion in 8p23.2-8p23.3
that involves gene OR4F2] in addition to all other coding genes
of our patient's deletion. This patient has mildly dysmorphic
features, psychomotor delay, poor language and motor skills,
attention deficit and others (2). The OR4F2] gene is an olfac-
tory receptor gene and its deletion is most likely not responsible
for the patient's symptoms (has a low probability of exhibiting
haploinsufficiency). Next, DECIPHER patients 383678 and
351690 carry deletions (sizes 2.59 and 1.98 Mb respectively) that
involve the same coding genes as our patient, except for CSMDI
which is located in 8p23.2. For patient 383678 no phenotype is
included in DECIPHER, however, the deletion was classified as
pathogenic. According to DECIPHER, patient 351690 has intel-
lectual disability.

Patients with smaller deletions in the 8p23.2-p23.3 region
also present with symptoms. For instance, Patient 6 from
Catusi et al has a 123 Kb deletion that only involves genes
ARHGEFI0 and CLNS. His symptoms involve epilepsy and
scoliosis. Interestingly, his asymptomatic brother also carried
the same deletion. Moreover, DECIPHER patient 289030, who
has autism, has a 124.35 kb deletion in 8p23.2 that only involves
the CSMDI gene. Patient 338842 has a 28.72 kb deletion in
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Figure 3. Schematic presentation of the 8p23.2-p23.3 chromosomal region and the coding genes located within (data obtained from the DECIPHER database)
and an overlapping map of deletions found in our patient, 8§ DECIPHER patients, two patients from Catusi et al (4) and the patient from Shi ef al (2). Genes

are colored by pHaplo scores.

8p23.3 that only involves the TDRP gene and has abnormali-
ties of the nervous system. Lastly, two DECIPHER patients,
288405 and 253667 have a 632.65 and 67.7 kb deletion respec-
tively that only involve the DLGAP2 gene. Patient's 288405
symptoms include autism and intellectual disability while
patient's 253667 symptoms include microcephaly and
intellectual disability.

The exact genotype-phenotype correlation still remains
unknown (2). Wu et al (10) suggested a critical region (CR)

2.05 Mb in size in 8p23.3 responsible for developmental
delay, intellectual disability, microcephaly and neurobehav-
ioral problems. This CR comprises of genes that have a role
in neural differentiation and neural function (4,10). Genes
ARHGEFI0 (OMIM 608236), CLNS (OMIM 607837),
DLGAP2 (OMIM 605438) and CSMDI1 (OMIM 608397) are
associated to the central nervous system. ARHGEF10 (Rho
guanine nucleotide exchange factor 10) encodes a Rho guanine
nucleotide exchange factor that is thought to have a role in
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neural morphogenesis and connectivity. The ARHGEF10
protein has a role in developmental myelination of peripheral
nerves (11). CLN8 (Ceroid lipofuscinosis, neuronal, 8) encodes
a transmembrane protein that plays a role in lipid synthesis,
transport and sensing. Mutations in this gene cause progres-
sive epilepsy with intellectual disabilities (12,13). DLGAP2
(Discs large-associated protein 2) encodes a protein that is
said to be involved in synapse scaling and is important for
postsynaptic density. It is linked to a variety of neurological
disorders including schizophrenia and the autism spectrum
disease (14). CSMDI (CUB and Sushi multiple domains 1)
encodes a protein that is involved in brain circuits' develop-
ment, signaling, neurotransmission etc. It is thought to be a
regulator of complement activation and inflammation in the
developing central nervous system and may play a role in
nerve growth cone function (15,16).

As mentioned above, there is not a clear genotype-phenotype
relationship established so far. Motor impairment has been linked
to genes CLNS and ARHGEF10 (4). Moreover, Shi et al hypoth-
esized that the candidate genes responsible for developmental
delay, intellectual disability, microcephaly and neurobehavioral
disorders are DLGAP2, CLNS, ARHGEFI0 and CSMDI (2).
In a recent genotype analysis performed by Catusi et al in
order to narrow down the CR, the strongest candidate gene
responsible for neurodevelopmental/behavioral phenotypes was
DLGAP2 (4). Additionally, because of the asymptomatic mother
of Patient 2 and brother of Patient 6, Catusi et al suggested that
reduced penetrance should be further investigated and that
more cases are needed in order to strengthen the hypothesis
that incomplete penetrance of 8p23.2-pter deletions exists (4).
Our case is in further support of the incomplete penetrance
hypothesis of 8p23.2-p23.3 deletions.

Our patient, a carrier of a 5.72 Mb de novo deletion in
8p23.2-p23.3 that involves all genes that are in the critical
region that is hypothesized to be responsible for the abnormal
phenotypic traits in patients with such deletions, is a phenotyp-
ically normal male with no clinical symptoms. Other patients
with similar deletions exhibit a variety of symptoms. This
supports the hypothesis that there is incomplete penetrance of
8p23.2-p23.3 deletions.
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