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Case Report

Pure partial monosomy 3p (3p25.3 — pter): Prenatal diagnosis and array
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Abstract

Objective: The purpose of this case report is to present prenatal diagnosis and molecular cytogenetic characterization of pure partial monosomy
3p (3p25.3 — pter) by array comparative genomic hybridization (aCGH) and quantitative fluorescent polymerase chain reaction (QF-PCR) on
uncultured amniocytes.

Case Report: A 35-year-old, gravida 2, para 0, woman underwent amniocentesis at 19 weeks of gestation because of advanced maternal age. Her
husband was 37 years of age. She had experienced one intrauterine fetal death. Amniocentesis during this pregnancy revealed a distal deletion of
chromosome 3p. The parental karyotypes were normal. Prenatal ultrasonography findings were unremarkable. At 22 weeks of gestation, she
underwent repeated amniocentesis, and aCGH investigation using CytoChip Oligo Array on uncultured amniocytes revealed a 9.29-Mb deletion
of 3p26.3p25.3 [arr 3p26.3p25.3 (64,096—9,357,258 bp) x 1] encompassing the genes of CHLI, CNTN4, CRBN, LRRNI, ITPRI, and SRGAP3,
but not involving the markers D3S1263 and D3S3594. Polymorphic DNA marker analysis on uncultured amniocytes showed a paternal origin of
the deletion. Cytogenetic analysis of cultured amniocytes revealed a karyotype of 46,XX,del(3)(p25.3). At 24 weeks of gestation, prenatal
ultrasonography findings of the brain, heart, and other internal organs were unremarkable. The pregnancy was subsequently terminated, and an
886-g female fetus was delivered with brachycephaly, hypertelorism, a short and thick nose, micrognathia and low-set ears.

Conclusion: In this case, aCGH has characterized a 3p deleted region with haploinsufficiency of the neurodevelopmental genes associated with
cognitive deficit and mental retardation but without involvement of the congenital heart disease susceptibility locus, and QF-PCR has determined
a paternal origin of the deletion. aCGH and QF-PCR help to delineate the genomic imbalance in prenatally detected de novo chromosome
aberration, and the information acquired is useful for genetic counseling.

Copyright © 2012, Taiwan Association of Obstetrics & Gynecology. Published by Elsevier Taiwan LLC. All rights reserved.
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Fig. 1. Array comparative genomic hybridization investigation shows an ~ 9.29-Mb deletion of 3p25.3 — pter encompassing the genes of CHLI, CNTN4, CRBN,
LRRNI1, ITPRI, and SRGAP3 but without involvement of the markers D3S1263 and D3S3594.

mental retardation, developmental delay, intrauterine growth
restriction, micro- and brachycephaly, a triangular face,
hypertelorism, epicanthus, upturned palpebral fissures, palpe-
bral ptosis, frontal bossing, a short and thick nose, micro-
gnathia, low-set ears, hypertrichosis, synophrys, long
philtrum, and variable associated abnormalities, such as pectus
excavatum, scoliosis, hypogenitalia, polydactyly, syndactyly,
clinodactyly, atrioventricular septal defects, hiatal hernia,
optic atrophy, polycystic renal dysplasia, and hypoplastic
clavicles [1—4]. Here, we present our experience of prenatal
diagnosis and array comparative genomic hybridization
(aCGH) characterization of pure partial monosomy 3p
(3p25.3 — pter) in a fetus.

Case report

A 35-year-old, gravida 2, para 0, woman underwent
amniocentesis at 19 weeks of gestation because of advanced
maternal age. Her husband was 37 years of age. She had
experienced one intrauterine fetal death. Amniocentesis during
this pregnancy revealed a distal deletion of chromosome 3p.
The parental karyotypes were normal. Prenatal ultrasonog-
raphy findings were unremarkable. At 22 weeks of gestation,
she underwent repeated amniocentesis, and aCGH investiga-
tion using CytoChip Oligo Array (BlueGnome, Cambridge,
UK) on uncultured amniocytes revealed a 9.29-Mb deletion of
3p26.3p25.3 [arr 3p26.3p25.3 (64,096—9,357,258 bp) x1]
encompassing the genes of CHLI, CNTN4, CRBN, LRRNI,

ITPRI, and SRGAP3 (Fig. 1). Polymorphic DNA marker
analysis on uncultured amniocytes showed a paternal origin of
the deletion (Fig. 2, Table 1). Cytogenetic analysis of cultured
amniocytes revealed a karyotype of 46,XX,del(3)(p25.3;
Fig. 3). At 24 weeks of gestation, prenatal ultrasonography
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Fig. 2. Representative electrophoretograms of quantitative fluorescent poly-
merase chain reaction assays at short tandem repeat markers specific for
chromosome 3p using uncultured amniocytes and parental DNAs. With the
marker D3S2387 (3p26.3), only the allele of 188 bp (maternal) is present in
the fetus. With the marker D3S2397 (3p26.1), only the allele of 208 bp
(maternal) is present in the fetus. The results indicate a paternal origin of the
deletion.
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Table 1
Molecular results using polymorphic DNA markers specific for chromosome
3p.?

Markers Locus Father Mother Fetus (uncultured
amniocytes)

D3S2387 3p26.3 184, 200 184, 188 188

D3S2397 3p26.1 212, 212 208, 208 208

D3S2385 3p25.1 155, 155 147, 151 147, 155

? Alleles (basepair sizes) are listed below each individual.

findings of the brain, heart, and other internal organs were
unremarkable. The pregnancy was subsequently terminated,
and an 886-g female fetus was delivered with brachycephaly,
hypertelorism, a short and thick nose, micrognathia, and low-
set ears (Fig. 4).

Discussion

The present case was not associated with congenital heart
disease (CHD). The deleted segment of chromosome 3p in this
case did not involve the candidate CHD critical region asso-
ciated with the 3p deletion syndrome. Green et al [5] mapped
the 3p25 CHD susceptibility locus to a 3.7 cM distance
between D3S51263 (11,492,252—11,492,482 bp) and D3S3594
(10,626,638—10,626,908 bp). Shuib et al [4] additionally
mapped the 3p25 CHD susceptibility locus to an ~ 200 kb
interval between the deletion size of 11.35 Mb (with CHD)
and the deletion size of 11.15 Mb (without CHD) by analysis
of cases with a deletion of 3p25.3-pter. The present case had
a deletion size about 9.35 Mb, and it is likely that a CHD
susceptibility gene was not involved within this deletion.

The present case had haploinsufficiency of the neuro-
developmental genes of CHLI, CNTN4, CRBN, LRRNI,
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ITPRI, and SRGAP3. CHLI (OMIM 607416) encodes cell
adhesion molecule L1-like (CALL) protein. CALL is highly
expressed in the central nervous system and the peripheral
nervous system, and interruption or loss of CALL may cause
cognitive deficit [6,7]. In a study of genotype-phenotype
correlation of terminal 3p deletions in two families, Pohjola
et al [8] concluded that a small terminal 3p deletion encom-
passing only the CHLI gene may cause only mild mental
deficit, mild learning difficulty, microcephaly and growth
retardation, but may not be related to profound mental retar-
dation and dysmorphisms.

CNTN4 (OMIM 607280) encodes contactin 4 that belongs
to an axon-associated cell adhesion molecule of immuno-
globulin superfamily and plays a role in the formation,
maintenance and plasticity of functional neuronal networks
[9,10]. Dijkhuizen et al [11] suggested that loss of CNTN4 and
CRBN contributes to mental retardation in the 3p deletion
syndrome. Fernandez et al [12,13] suggested that disruption or
haploinsufficiency of CNTN4 causes characteristic physical
features of the 3p deletion syndrome including developmental
delay, dysmorphic features and growth retardation.

CRBN (OMIM 609262) encodes cereblon that is a binding
protein for large-conductance calcium-activated potassium
channel in the brain [14]. Autosomal recessive nonsyndromic
mental retardation-2 (MRT2) (OMIM 607417) can be caused
by homozygous mutation in CRBN [15—17]. LRRNI is
required for formation of the midbrain-hindbrain boundary
during neuronal development [18,19]. ITPRI (OMIM 147265)
encodes inositol 1,4,5-trisphosphate receptor type 1, which
releases calcium ions from intracellular stores and modulates
intracellular calcium signaling [20]. Cargile et al [21] sug-
gested that ITPR] is a candidate gene for mental retardation in
the 3p deletion syndrome.

Fig. 3. A karyotype of 46,XX,del(3)(p25.3). The arrow indicates the breakpoint.
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Fig. 4. The fetus at birth.

SRGAP3 (OMIM 606525) encodes Slit-Robo Rho GTPase-
activating protein 3, which is involved in the Slit-Robo
pathway regulating neuronal migration and axonal branch-
ing. Endris et al [22] reported a patient with a balanced de
novo translocation t(X;3)(pl1.2;p25) with hypotonia and
severe mental retardation. Endris et al [22] found that the
chromosome breakpoint interrupted the SRGAP3 gene in their
patient with the 3p deletion syndrome and suggested that
haploinsufficiency of SRGAP3 may lead to misregeneration of
neuronal signal transduction and abnormal development of
neuronal structures. Shuib et al [4] analyzed 14 patients with
cytogenetically detectable deletions of 3p25 and mapped
a candidate critical region for mental retardation to an ~ 1 Mb
interval containing only SRGAP3 rather than CHLI, CNTN4,
CRBN, and ITPR]. Shuib et al [4] suggested that SRGAP3 is
a major determinant of mental retardation in the 3p deletion
syndrome.

In conclusion, we present prenatal diagnosis and aCGH
characterization of pure partial monosomy 3p (3p25.3 — pter)
in a fetus with haploinsufficiency of a candidate critical region
for cognitive deficit and mental retardation in the 3p deletion
syndrome. In this case, aCGH has characterized a 3p-deleted
region with involvement of the neurodevelopmental genes of
CHLI, CNTN4, CRBN, LRRNI, ITPRI, and SRGAP3 but
without involvement of the CHD susceptibility locus, and QF-
PCR has determined a paternal origin of the deletion. aCGH
and QF-PCR help to delineate the genomic imbalance in
prenatally detected de novo chromosome aberration, and the
information acquired is useful for genetic counseling.
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