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Objective: We present prenatal diagnosis of familial 2p15 microduplication associated with pulmonary
artery stenosis, single umbilical artery and left foot postaxial polydactyly on fetal ultrasound.
Case report: A 34-year-old woman underwent amniocentesis at 17 weeks of gestation because of

Keywords: o advanced maternal age. Amniocentesis revealed the karyotype of 46,XX. Prenatal ultrasound examina-
2pl]5ddup}1catlon tion at 21 weeks of gestation showed pulmonary artery stenosis, single umbilical artery and left foot
Polydactyly

postaxial polydactyly. Repeat amniocentesis was performed at 22 weeks of gestation and array
comparative genomic hybridization (aCGH) analysis on the DNAs extracted from amniocytes revealed the
result of arr 2p15 (61, 495, 220—62,885,679) x 3.0 [GRCh37 (hg19)] with a 1.391-Mb 2p15 duplication
encompassing seven Online Mendelian Inheritance in Man (OMIM) genes of USP34, XPO1, FAM161A,
CCT4, COMMD1, B3GNT2 and TMEM17. aCGH analysis on the DNAs extracted from parental bloods
confirmed a familial transmission from a normal carrier mother who had no phenotypic abnormality. A
3270-g female baby was delivered at term with mild pulmonary artery stenosis and left foot postaxial
polydactyly. The infant had normal physical and psychomotor development when follow-up at age of one
year.
Conclusion: Prenatal diagnosis of fetal structural abnormalities should include aCGH analysis in addition
to conventional cytogenetic analysis.

© 2021 Taiwan Association of Obstetrics & Gynecology. Publishing services by Elsevier B.V. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Prenatal diagnosis
Pulmonary artery stenosis

Introduction four genes of XPO1, USP34, BCL11A and REL are candidate genes

responsible for 2p16.1-p15 deletion syndrome. Chromosome

Chromosome 2p16.1-p15 deletion syndrome [Online Mendelian
Inheritance in Man (OMIM) 612,513] is a neurodevelopmental
disorder with variable degrees of intellectual disability, delayed
psychomotor development, craniofacial dysmorphism and autistic
features, and has the shortest region of microdeletion including
two genes of USP34 and XPO1 [1,2]. Bagheri et al. [ 3] suggested that
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2p16.1-p15 microduplication has been observed in patients with
phenotypic abnormalities milder than those with chromosome
2p16.1-p15 microdeletion [4,5]. Here, we present prenatal diag-
nosis of familial transmission of 2p15 microduplication in a fetus
with pulmonary artery stenosis, single umbilical artery and left foot
postaxial polydactyly inherited from an asymptomatic mother
carrier.

Case report

A 34-year-old, gravida 3, para 1, woman underwent amnio-
centesis at 17 weeks of gestation because of advanced maternal
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age. Her husband was 34 years old, and there was no congenital
malformation in the family. Amniocentesis revealed the karyotype
of 46,XX. Prenatal ultrasound examination at 21 weeks of gesta-
tion showed pulmonary artery stenosis, single umbilical artery
and left foot postaxial polydactyly (Fig. 1). Repeat amniocentesis
was performed at 22 weeks of gestation and array comparative
genomic hybridization (aCGH) analysis on the DNAs extracted
from amniocytes revealed the result of arr 2p15 (61, 495,
220-62,885,679) x 3.0 [GRCh37 (hg19)] with a 1.391-Mb 2p15
duplication encompassing seven OMIM genes of USP34, XPO1,
FAM161A, CCT4, COMMD1, B3GNT2 and TMEM17 (Fig. 2). aCGH
analysis on the DNAs extracted from parental bloods confirmed a
familial transmission from a normal carrier mother who had no
phenotypic abnormality. A 3270-g female baby was delivered at
term with mild pulmonary artery stenosis and left foot postaxial
polydactyly. The infant had normal physical and psychomotor
development when follow-up at age of one year.

Discussion

Clinical reports concerning the 2q15 microduplication are rare.
Minouni-Bloch et al. [4] suggested the 2p16.1-p15 microduplication
has a milder cognitive effect and no effect on other body system.
Minouni-Bloch et al. [4] first reported a 3-year-old boy with a de
novo 1.655-Mb 2p16.1-p15 duplication involving 10 genes of
BCL11A, PAPOLG, REL, PUS10, PEX13, KIAA1841, C2orf74, AHSA2,
USP34 and XPO1, mild global developmental delay and mild dys-
morphism. Pavone et al. [5] reported a 12-year-old boy with a de
novo 1.73-Mb 2p16.1-p15 microduplication encompassing BCL11A,
PAPOLG, REL, PUS10, PEX13, KIAA1841, C2orf74, AHSA2, USP34 and
XPO1, moderate neurodevelopmental delay, epileptic seizures,
behavioral disturbances and minor dysmorphic features. Our case
had the duplication of USP34 and XPO1 overlapping with the cases
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reported by Mimouni-Bloch et al. [4] and Pavone et al. [5] but
without neuropsychiatric disorders.

According to the DECIPHER database v10.1 [6], at least six cases
with a 2p15 microduplication similar to our case have been
described. #256542 had a de novo 487.41-kb 2p15 duplication (61,
297, 652—61,785,065) with facial dysmorphism, hypotonia,
abnormal upper respiratory tract, patent ductus arteriosus, feeding
difficulties and intellectual disability. #261432 had a 161.71-kb
2p15 duplication (61, 246, 790—61,408,495) inherited from a
normal parent with no phenotypic abnormalities. #281239 had a
de novo 904.83-kb 2p15 duplication (61, 406, 990—62,311,815) with
no phenotypic abnormalities. #290412 had a 145.48-kb 2p15
duplication (61, 246, 086—61,391,564) with clinodactyly of the fifth
toe, developmental regression, hirsutism, hypertrichosis and in-
tellectual disability. #299941 had a 1.07-Mb 2p15 duplication (61,
804, 054—62,869,158) inherited from the mother and abnormality
of the cerebral ventricles. #366385 had a 1.42-Mkb 2p15 duplica-
tion (61, 025, 143—62,445,156) with intellectual disability. Our case
had novel findings of pulmonary artery stenosis and foot poly-
dactyly, and added to the list of the literature.

The peculiar aspect of the present case is the involvement of
USP34, XPO1 and FAM161A. USP34 (OMIM 615295) is a ubiquitin-
specific protease that regulates axin stability and Wnt/B-catenin
signaling [7]. XPO1 (OMIM 602559) is a nuclear protein essential for
proliferation and chromosome region maintenance [8,9]. Fannemel
et al. [1] reported haploinsufficiency of XPO1 and USP34 by a de
novo 230-kb 2p15 microdeletion in a patient with mild intellectual
disability and craniofacial dysmorphism. FAM161A (OMIM 602559)
encodes member A of family with sequence similarity 161, which is
associated with autosomal recessive retinitis pigmentosa 28 (OMIM
606068) [10].

In summary, we present prenatal diagnosis of familial 2p15
microduplication associated with pulmonary artery stenosis, single
umbilical artery and left foot postaxial polydactyly on fetal

Fig. 1. Left foot postaxial polydactyly on prenatal ultrasound at 21 weeks of gestation.
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Fig. 2. (A) and (B) Array comparative genomic hybridization analysis on the DNA extracted from cultured amniocytes using SurePrint G3 Unrestricted CGH ISCAv2, 8 x 60K (Agilent
Technologies, CA, USA) shows a 1.391-Mb 2p15 duplication including the genes of USP34, XPO1, FAM161A, CCT4, COMMD1, B3GNT2 and TMEM17.
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ultrasound. Prenatal diagnosis of fetal structural abnormalities
should include aCGH analysis in addition to conventional cytoge-
netic analysis.
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