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Dear Editor

We previously reported a de novo 0.7-Mb deletion in sub-band
8p23.1 extending from 7,227,000 to 7,916,187 (NCBI 36/hg 18)
overlapping the telomeric b-defensin gene cluster, but outside the
8p23.1 deletion critical region, in a fetus with congenital dia-
phragmatic hernia (CDH) and additional abnormalities [1]. Herein,
we additionally report a fetus with the copy number variable b-
defensin gene cluster on 8p23.1 and partial corpus callosum
agenesis and schizencephaly. To our knowledge, such a case has not
previously been described.

A 29-year-old, gravida 5, para 2, Taiwanese womanwas referred
for genetic counseling at 24 weeks of gestation because of fetal
chromosome aberration and fetal brain abnormalities. This was the
fifth pregnancy of the woman. She had one 3-year-old healthy child
and had delivered a baby with chromosome 1p32-p31 deletion
syndrome, ventriculomegaly, and corpus callosum hypogenesis.
The parents had normal karyotypes. During this pregnancy, at 16
weeks of gestation, the woman underwent amniocentesis which
revealed a karyotype of 45,X[4]/46,XY[31]. Prenatal ultrasound at
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22weeks of gestation revealed the absence of a septum pellucidum,
partial agenesis of the corpus callosum, and wide splaying of the
anterior horn of the lateral ventricles. Fetal magnetic resonance
imaging examination showed partial corpus callosum agenesis
with only the presence of the genu, and schizencephaly at the right
occipital lobe. Repeated amniocentesis was performed at 24 weeks
of gestation. Cytogenetic analysis of the cultured amniocytes
revealed a karyotype of 45,X[6]/46,XY[9]. Array comparative
genomic hybridization (aCGH) analysis by NimbleGen ISCA Plus
Cytogenetic Array (Roche NimbleGen, Madison, WI, USA) using
uncultured amniocytes revealed a 0.57-Mb 8p23.1microdeletion or
arr 8p23.1 (7,235,388-7,809,256) � 1.3 (Build GRCh37, Feb 2009,
hg19) encompassing 44 genes including 14 OMIM genes of
FAM90A15P, FAM90A3P, FAM90A13P, FAM90A5P, FAM90A20P,
DEFB103B, SPAG11B, FAM90A7P, FAM90A14P, FAM90A18P, FAM90A8P,
FAM90A19P, FAM90A9P, and FAM90A10P. The parents did not have
such a deletion. The parents decided to terminate the pregnancy,
and a fetus was delivered with no abnormalities in gross
appearance.

The b-defensin gene cluster on the chromosome band of 8p23.1
has been shown to be one of the most prominent examples of
functional-relevant copy number variation (CNV), and various
studies have demonstrated that multisite variants and CNV of the
defensin-encoding genes are associated with increased risk for
various diseases including cancer and inflammatory diseases [2e6].

The present case has CNV on the b-defensin gene cluster at
8p23.1, but without the involvement of the 8p23.1 deletion syn-
drome critical genes such as GATA4, NEIL2, SOX7, and TNKS. The
8p23.1 deletion syndrome includes congenital heart defects,
by Elsevier Taiwan LLC. All rights reserved.
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microcephaly, mental retardation, CDH, psychomotor develop-
mental delay, and behavior problems [7e12]. GATA4, NEIL2, and
SOX7 have been associated with congenital heart defects and CDH
[12e19]. Haploinsufficiency of either GATA4 or SOX7 has been
shown to contribute to the development of CDH in individuals with
8p23.1 deletions [20]. TNKS has also been proposed as a novel
candidate for the Cornelia de Lange syndrome [21].

The peculiar aspect of this case is the concomitant occurrence of
fetal partial corpus callosum agenesis, schizencephaly, and partial
deletion of DEFB103 and SPAG11 on chromosome 8 b-defensin gene
cluster. There is increasing evidence that abnormal defensin
expression due to CNV of the b-defensin gene cluster of DEFB107,
DEFB106, DEFB105, DEFB104, DEFB103, DEFB4, and SPAG11B is
related to infectious diseases, sperm dysfunction, and infertility in
males [22,23]. b-Defensins are a family of multifunctional peptides
important for immunity, defense against pathogens, reproduction,
and pigmentation [24,25].

A worldwide analysis of b-defensin CNV has found an unusually
high frequency of high-DEFB103-expressing copies in East Asia [24].
A clinical report of central nervous system abnormalities associated
with CNV on the b-defensin gene cluster at 8p23.1 has not previ-
ously been presented. The correlation of partial deletion of DEFB103
with fetal brain abnormalities in this Taiwanese case is unclear and
will require more case studies for confirmation.

In the present case, the conventional cytogenetic analysis of
cultured amniocytes revealed mosaicism for 45,X and 46,XY,
whereas, aCGH analysis on uncultured amniocytes revealed
microdeletion of 8p23.1. The aCGH analysis has the advantage of
detecting microdeletion syndrome in fetuses with a normal kar-
yotype by conventional cytogenetic analysis [26,27]. Central ner-
vous system abnormality is not the clinical phenotype of mosaic
Turner syndrome. We think that aCGH provides the advantage of
better understanding of the nature of microdeletion of 8p23.1 and
genotype-phenotype correlation in this case.

Conflict of interest

The authors have no conflicts of interest relevant to this article.

Acknowledgments

This work was supported by research grants NSC-101-2314-B-
195-011-MY3 and MOST 103-2314-B-195-010 from the Ministry of
Science and Technology and MMH-E-104-04 from Mackay Memo-
rial Hospital, Taipei, Taiwan.

References

[1] Chen CP, Wang TH, Chen YJ, Chang TY, Liu YP, Tzen CY, et al. Prenatal diag-
nosis of Fryns syndrome associated with a microdeletion at 8p23.1. Prenat
Diagn 2007;27:967e9.

[2] Groth M, Szafranski K, Taudien S, Huse K, Mueller O, Rosenstiel P, et al. High-
resolution mapping of the 8p23.1 beta-defensin cluster reveals strictly
concordant copy number variation of all genes. Hum Mutat 2008;29:
1247e54.

[3] Groth M, Wiegand C, Szafranski K, Huse K, Kramer M, Rosenstiel P, et al. Both
copy number and sequence variations affect expression of human DEFB4.
Genes Immun 2010;11:458e66.

[4] Taudien S, Groth M, Huse K, Petzold A, Szafranski K, Hampe J, et al. Hap-
lotyping and copy number estimation of the highly polymorphic human beta-
defensin locus on 8p23 by 454 amplicon sequencing. BMC Genomics 2010;11:
252.
[5] Taudien S, G€abel G, Kuss O, Groth M, Grützmann R, Huse K, et al. Association
studies of the copy-number variable b-defensin cluster on 8p23.1 in adeno-
carcinoma and chronic pancreatitis. BMC Res Notes 2012;5:629.

[6] Taudien S, Huse K, Groth M, Platzer M. Narrowing down the distal border of
the copy number variable beta-defensin gene cluster on human 8p23. BMC
Res Notes 2014;7:93.

[7] Hutchinson R, Wilson M, Voullaire L. Distal 8p deletion (8p23.1/8pter): a
common deletion? J Med Genet 1992;29:407e11.

[8] Marino B, Reale A, Giannotti A, Digilio MC, Dallapiccola B. Nonrandom asso-
ciation of atrioventricular canal and del(8p) syndrome. Am J Med Genet
1992;42:424e7.

[9] Digilio MC, Marino B, Dallapiccola B. Atrioventricular canal and 8p- syndrome.
Am J Med Genet 1993;47:437e8.

[10] Claeys I, Holvoet M, Eyskens B, Adriansens P, Gewillig M, Fryns J-P, et al.
A recognisable behavioural phenotype associated with terminal deletions of
the short arm of chromosome 8. Am J Med Genet 1997;74:515e20.

[11] Faivre L, Morichon-Delvallez N, Viot G, Narcy F, Loison S, Mandelbrot L, et al.
Prenatal diagnosis of an 8p23.1 deletion in a fetus with diaphragmatic hernia
and review of the literature. Prenat Diagn 1998;18:1055e60.

[12] Ballarati L, Cereda A, Caselli R, Selicorni A, Recalcati MP, Maitz S, et al. Ge-
notype-phenotype correlations in a new case of 8p23.1 deletion and review of
the literature. Eur J Med Genet 2011;54:55e9.

[13] Pehlivan T, Pober BR, Brueckner M, Garrett S, Slaugh R, Van Rheeden R, et al.
GATA4 haploinsufficiency in patients with interstitial deletion of chromosome
region 8p23.1 and congenital heart disease. Am J Med Genet 1999;83:201e6.

[14] Reddy KS. A paternally inherited terminal deletion, del(8)(p23.1)pat, detected
prenatally in an amniotic fluid sample: a review of deletion 8p23.1 cases.
Prenat Diagn 1999;19:868e72.

[15] Wat MJ, Shchelochkov OA, Holder AM, Breman AM, Dagli A, Bacino C, et al.
Chromosome 8p23.1 deletions as a cause of complex congenital heart defects
and diaphragmatic hernia. Am J Med Genet 2009;149A:1661e77.

[16] Hoellen F, Weichert J. Sonographic diagnosis of multiple cardiovascular mal-
formations in a fetus with an interstitial 8p23.1 deletion. J Ultrasound Med
2012;31:1689e92.

[17] Longoni M, Lage K, Russell MK, Loscertales M, Abdul-Rahman OA, Baynam G,
et al. Congenital diaphragmatic hernia interval on chromosome 8p23.1
characterized by genetics and protein interaction networks. Am J Med Genet
2012;158A:3148e58.

[18] Guimiot F, Dupont C, Fuentes-Duarte A, Aboura A, Bazin A, Khung-
Savatovsky S, et al. Maternal transmission of interstitial 8p23.1 deletion
detected during prenatal diagnosis. Am J Med Genet 2013;161A:208e13.

[19] Keitges EA, Pasion R, Burnside RD, Mason C, Gonzalez-Ruiz A, Dunn T, et al.
Prenatal diagnosis of two fetuses with deletions of 8p23.1, critical region for
congenital diaphragmatic hernia and heart defects. Am J Med Genet
2013;161A:1755e8.

[20] Wat MJ, Beck TF, Hern�andez-García A, Yu Z, Veenma D, Garcia M, et al. Mouse
model reveals the role of SOX7 in the development of congenital diaphrag-
matic hernia associated with recurrent deletions of 8p23.1. Hum Mol Genet
2012;21:4115e25.

[21] Baynam G, Goldblatt J, Walpole I. Deletion of 8p23.1 with features of Cornelia
de Lange syndrome and congenital diaphragmatic hernia and a review of
deletions of 8p23.1 to 8pter? A further locus for Cornelia de Lange syndrome.
Am J Med Genet 2008;146A:1565e70.

[22] Zhou YS, Webb S, Lettice L, Tardif S, Kilanowski F, Tyrrell C, et al. Partial
deletion of chromosome 8 b-defensin cluster confers sperm dysfunction and
infertility in male mice. PLoS Genet 2013;9:e1003826.

[23] Jones EA, Kananurak A, Bevins CL, Hollox EJ, Bakaletz LO. Copy number vari-
ation of the beta defensin gene cluster on chromosome 8p influences the
bacterial microbiota within the nasopharynx of otitis-prone children. PLoS
One 2014;9:e98269.

[24] Hardwick RJ, Machado LR, Zuccherato LW, Antolinos S, Xue Y, Shawa N, et al.
A worldwide analysis of beta-defensin copy number variation suggests recent
selection of a high-expressing DEFB103 gene copy in East Asia. Hum Mutat
2011;32:743e50.

[25] Ottolini B, Hornsby MJ, Abujaber R, MacArthur JAL, Badge RM,
Schwarzacher T, et al. Evidence of convergent evolution in humans and ma-
caques supports an adaptive role for copy number variation of the b-defensin-
2 gene. Genome Biol Evol 2014;6:3025e38.

[26] Chen CP, Chang SD, Wang TH, Wang LK, Tsai JD, Liu YP, et al. Detection of
recurrent transmission of 17q12 microdeletion by array comparative genomic
hybridization in a fetus with prenatally diagnosed hydronephrosis, hydro-
ureter and multicystic kidney, and variable clinical spectrum in the family.
Taiwan J Obstet Gynecol 2013;52:551e7.

[27] Chen CP, Lin CJ, Chern SR, Liu YP, Kuo YL, Chen YN, et al. Prenatal diagnosis
and molecular cytogenetic characterization of a 1.07-Mb microdeletion at
5q35.2-q35.3 associated with NSD1 haploinsufficiency and Sotos syndrome.
Taiwan J Obstet Gynecol 2014;53:583e7.

http://refhub.elsevier.com/S1028-4559(15)00255-7/sref1
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref1
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref1
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref1
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref2
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref2
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref2
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref2
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref2
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref3
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref3
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref3
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref3
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref4
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref4
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref4
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref4
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref5
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref5
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref5
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref5
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref6
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref6
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref6
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref7
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref7
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref7
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref7
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref8
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref8
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref8
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref8
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref9
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref9
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref9
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref10
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref10
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref10
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref10
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref11
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref11
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref11
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref11
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref12
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref12
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref12
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref12
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref13
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref13
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref13
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref13
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref14
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref14
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref14
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref14
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref15
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref15
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref15
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref15
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref16
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref16
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref16
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref16
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref17
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref17
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref17
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref17
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref17
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref18
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref18
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref18
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref18
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref19
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref19
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref19
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref19
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref19
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref20
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref20
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref20
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref20
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref20
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref20
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref21
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref21
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref21
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref21
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref21
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref22
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref22
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref22
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref23
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref23
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref23
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref23
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref24
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref24
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref24
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref24
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref24
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref25
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref25
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref25
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref25
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref25
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref26
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref26
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref26
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref26
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref26
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref26
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref27
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref27
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref27
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref27
http://refhub.elsevier.com/S1028-4559(15)00255-7/sref27

	Prenatal diagnosis of chromosome 8p23.1 microdeletion by array comparative genomic hybridization using uncultured amniocyte ...
	Conflict of interest
	Acknowledgments
	References


