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CLINICAL, CYTOGENETIC AND MOLECULAR

CHARACTERIZATION OF TWO CASES OF MOSAIC RING
CHROMOSOME 13

BY 4. UWINEZA', G. PIERQUIN ', S. GAILLEZ', M. JAMAR ', A.C. HELLIN ', J.H.
CABERG ' AND V. BOURS''

(S):;Erl:l;?;:‘g l[’:i;;;rl C'yfog;neﬁ(' and mo[e.)cuiar chamcterizaf‘ion of {‘wo cases of mosaic ring chromosome | 3 The
with loes ot enetil: ru?g ct rlomosome 13 is rare. The‘ mechéms‘m of ring chromosome formgtion is usually associated
The i paﬁegnt A lsmaiterial(.i We report 2 cases of mosaic ring chromosome 13, resulting in dcl.elion of I3qter.
featuren o b[e’edin )(;ﬁ.,aw(:l boy, pr‘escnted. a delayed psychomotor deveiopmént, mental retardation, dysmorphic |
o3 ks it r;g :S:er'ers as§0c1§ted with a de novo terminal 13g34 deletion. The seconq case was a foetus
st o prenatal .légnf)S]S' of severe malformation s:.?ch as holoprosencephalx, congenital cardiac defects.

estinal abnormalities with intrauterine growth retardation, the molecular analysis showed a de novo deletion

encompassing the region 13q31.3-g34.

Key-words: Ring chromosome - 13q deletion — Mosaicism —Array-CGH. . — — ——

INTRODUCTION | S

Mosalc rng chromosome 13 syndrome is a rare chromosomal abnor-
mality. Ring chromosomes frequently arise following a breakage in the
short and long arms of a chromosome followed by fusion of the broken
ends, or from the union of one broken chromosome end with the oppo-
site telomere region leading to loss of genetic materials (14). However,
the ring chromosome phenotypes are very variable due t0 the primary
deletion associated with ring formation and secondary to the ring chro-
mosome instability that can give rise to loss or gain of material (9).
Th; severity of clinical features will depend on the size of the deleted
region along chromosome 13. Recent studies using Array-CGH have
trled_ to correlate more precisely the phenotype to the genotype and to
specify the 13q deletion syndrome characterized by moderate (o severe
mental and growth retardation, no specific dysmorphic features, digital
malformations, neural tube defects such as holoprosencephaly, corpus
1C.allosum agenesis, cardiac or renal malformations, ambiguous genita-
18, penoscrotal transposition with anal atresia (5, 12, 17).

We report 2 unrelated patients with de novo mosaic ring chromosome
13. We performed a genome-wide array-based CGH in order to delimit
exactly the extension of the 13 chromosome deleted regions.

(1) Center for Human

Genetics, Centre Hospitalier
Universitaire Sart-Tibman,
University of Liege, Belgium.
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'METHODS AND RESULTS

CLINICAL PRESENTATICON

Patient 1

The proband, a 15 year-old boy, was the only child of hez?lthy f;oin
consanguineous parents. He was born at term by normal delivery fol-
lowing a normal pregnancy. At nine years, he was first seen at the ge-
netic counselling department for evaluation of his mental retardation,
blood disorders characterized by frequent nasal bleeding and moderate
hematuria, He had a past medical history of choanal atresia, 1 -
The physical examination showed a weight of 29.5kg (50th cent1 ;:}3
height of 137 cm (90th centile) and head circumference 0f49.5cm ( e-
low the 3rd centile). He presented discrete dysmorphic features (Fig,
1) characterized by: large forehead, mie:mcephﬁa]yﬁ hyperte}_@rism,,éargg
external ears, prominent nasal bridge, short philtrum, webbed nec 1311
moderate asymmetry of the lower limbs. He had moderate mental re-
tardation associated with speech impairment.

Figure I Picture of the 15
year-old boy showing his
dysmorphological features.

Patient 2

A 19 year-old (G1, PO) woman and her unrelated husband were 'fﬁgﬂi __
red for genetic counselling, because an ultrasonography performe i_
31 weeks of gestation revealed a single foetus with severe infrau 3-;._. -

e
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rine growth retardation, holoprosencephaly (confirmed by MRI), and
- an aortic arch malposition. Amniocentesis was suggested for prenatal
chromosomal analysis, which revealed a 13q deletion. At the 33-week
gestational age, cordocentesis at placental cord insertion was done fol-
lowed by induced termination of pregnancy. Foetal autopsy was perfor-
med and the external physical examination of a 1515g foetus showed
(Fig. 2): hypertelorism, bulbous nose, short philtrum, open-mouth ap-
pearance, large forehead and ambiguous external genitalia. Internal
examination revealed: a right aortic arch, absence of brain’s interhe-
mispheric scissures and agenesis of the corpus callosum.

Figure 2: A fetus of 33
week of gestation. Note
hypertelorism, bulbous
nose, short philtrum, open-
mouth appearance, large
forehead and ambiguous
genitalia.
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Figure 3: G-banded of the
ring chromosome 13 and
the normal chromosome 13
on both patients,

CYTOGENETIC ANALYSIS
Patient 1

Conventional chromosome analyses was performed with a resolution
of 550 bands (GTG banding) on peripheral lymphocytes and revealed a
mosaic karyotype with 2 different cell lines mos 45,XY, -13[10)/46,XY,
r(13)[40] (Fig. 3).

Patient 1

Patient 2

Patient 2

The foetal karycstypé analysis on G-banding analysis was done on

long-term cultured ammiotic cells and showed a kary'(}typﬁ_,ef mos.
46,XY,r(13)[8)/45,XY,-13[5]. The analysis of the product of miscar-
tiage showed a different karyotype mos46,XY,x(1 3)(q32q34){_l_3]/
46,XY,dic r(13)(q32q34)[2)dn (ISCN 2009) (Fig. 3). e
The parents’ karyotypes were normal in both patients.

MOLECULAR ANALYSIS

Genomic DNA was extracted from peripheral blood (patient 1).an§l
from cordocentensis (foetus), using standard procedures of phenol
chloroform, - | -
Armay CGH analysis using the Affymetrix Cytogenetics Whole-Ge-
nome 2.7 M Array were performed as described before (15) and accor-

ding to the manufacturer’s standard protocols (http:/ww.affymetrix.

com) (Affymetrix, Inc., Santa Clara, CA, USA). Affymetrix CEL files .

Were analysed by Affymetrix Chromosome Analysis Suite (CHAS)
version LLf, - e cor T

. For the first 353&@3?1@-‘313@.éﬂﬁiﬁsis.' identified two ééiéti{;ﬁsézz the 13@34
| 2eion one of 350 kb and another of 3740 kb. The second patient had &

o large délﬁ%ﬁiﬁﬁ?{i}'1.?587&2&;';;_;.%}:15 region 134313-q34 (Fig. 4) j_
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DISCUSSION

We characterised two patients with an unusual form of mosaicism with
two cell lines. The first patient present two terminal deletions of the
ring chromosome 13, one of 350 kb and another microdeletion of about
- 3740 kb in the 13934 region, identified by the array-CGH. The spec-

-ttum of 13q deletions is currently divided into 3 groups based on geno-

type-phenotype correlations: those proximal to 1332 (group 1), those

ineluding 13q32 (group 2), and those distal to 13g32 (group 3)(6).

A:ccqrding to this clinical classification, our first patient fits broadly
within the third group, which include patients with more distal dele-
tions involving bands q33-34. Those patients usually show growtn
delay and severe mental retardation, without severe malformations.
However our patient presents additional features that have not been
df:smbed in the literature like asymmetry of lower limbs. His blood
disorder characterized by frequent nasal bleeding and episode of he-
maturia had already been reported (4, 8, 10) and might be explained
by reduced fevel of Factors VIT and X in patients, which might result

from haploid insufficiency (8, 13). Our patient presented also moderate

- Mental retardation and microcephaly. Microcephaly was frequently as-
~Sociated with terminal deletion of the chromosome 13 (3, 3, 18). Kirch-
_ héf*f.M«aﬁd alter defined the terminal 6 Mb region of chromosome 13q
- 8 a microcephaly critical region. It has been proposed that haploin-
 Sufficiency of one or more genes located in this region (ARHGEF7,

Figure 4: Genome-wide
array CGH result : showing
the 1334 microdeletion,
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UPF3B, SOX1) is responsible for microcephaly and the malformations
of cortical development. These anomalies are due to abnormal neu-
ronal migration, in individuals with 13q deletions (12, 18). Choanal
atresia has been described in patients with13q deletion but two had
interstitial deletion of the long arm of the chromosome 13 and another
one with 13q32 deletions (2, 7, 12), there may be a gene implicated in
the choanal formation.

The second case also showed the presence of two cell lines: one, con-
taining the ring, s monosomic for the distal portion of chromosome
13, the other, containing a dicentric double-ring chromosomes, that is
trisomic for the same portion. The CGH array showed a large deletion
of 21,687Mb in the 13q31.3-q34 regions. The foetus had more severe
malformations such as holopresencephaly, agenesia of the corpus cal-
losum, cardiac malformation, ambiguous genitalia and dysmorphic
features. These were consistent with the second group of patients (6).
Brown ef al. defined the 13932 as a region critical for embryonic de-
velopment. As this deletion causes a distinct phenotype that includes
brain malformations, it has been suggested that cerebral malformati-
ons such as holoprosencephaly spectrum and cerebral midline defects
of the 13q deletion syndrome are linked to ZIC2 haploinsufficiency
(3, 16). Our patient presented also a right aortic arch, Huang ef al.
proposed that the 1333.1-34 region might be one of the regions res-
ponsible for congenital heart disease, and they suggested the locus for
congenital heart minimal deletion of 6 Mb (11). The feetus presented
sexual ambiguity. The specific gene implicated in the development of
ambiguous genitalia has however not been classified yet, but can be
associated with the EFNB2 gene (1).

In conclusion, we describe two patients with the mosaic ring chromo-
some 13 syndrome. This report shows the wide spectrum of patients
carrying this chromosomal abnormality and the importance of reali-
zing the analysis of array CGH to allow a better correlation between
the phenotype and genotype.
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