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Abstract

When evaluating a newborn with peculiar phenotype it is mandatory
to perform chromosomal studies. In this case report, the genetic study
revealed a novel de novo translocation involving chromosome 7 and
14, thus establishing the following karyotype: as 45,XX,der (7)t(7;14)
(q36.3;q11.2),-14dn.ish 7q36.3(VIJyRM2185 enh).mpla 7qsubtel(P036-
E1,P070-B2)x3,14q11.2(P036-E1,P070-B2)x]1.
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Introduction

There are almost 1.550 genes on chromosome 7 [1] and 1.200 genes on
chromosome 14 [2] that code for hundreds of different proteins with different
functions. In most unbalanced translocation it is not possible to predict what
phenotypes or abnormalities to expect and how severe the last may be.

Besides the scarce information about translocation involving chromosomes
7 and 14, it has been described that deletions on chromosome 7 are
associated with a range of phenotypes including craniofacial malformations
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(frontal prominent, craniosynostosis, microcephaly,
malformed ears, changes in the eyes and eyelids),
congenital heart problems, distal limbs and genitalia
malformations and moderate to severe retardation
of psychomotor development [3-5].

In this report the authors present a child with a
de novo translocation involving chromosome 7 and
14:45,XX,der(7)t(7;14)(q36.3;q11.2),-14dn.

Clinical report

The patient is a female newborn referred
for evaluation of dysmorphic features and little
spontaneous movement in the neonatal period.

Prenatal ultrasound studies revealed a single
umbilical artery. She was born at 38 weeks by
caesarean delivery to a 35-year-old healthy gravida
2 para 2 mother. The family history is negative for
birth defects, mental retardation, infant deaths or
metabolic disorders.

Pregnancy, labour and delivery were
uncomplicated. Her weight, height and head
circumference were adequate for gestational age.
Apgar scores were 8 at 1 and 5 minutes and 10 at 10
minutes after birth. Shortly after birth she presented
with transient tachypnea of the newborn and was
admitted in neonatal intensive care unit.

Physical examination showed low implantation of
ears, hypertelorism (Fig. 1), short neck, mild axial
hypotonia and little spontaneous movement.

Blood and cerebrospinal fluid cultures, thyroid
function, metabolic studies and transfontanelar
and abdominal ultrasounds were normal.
Echocardiography showed patent foramen ovale
and a small apical muscular interventricular
communication with left-to-right shunting (Fig. 2).

Classical karyotyping using conventional
high resolution GTG banding (where GTG is
G-banding with trypsin-Giemsa) [6] was performed
on metaphases obtained from PHA-stimulated
lymphocytes from the patient and her parents,
according to standard procedures.

CTG-banded chromosomes (where CTG is
C-banding with trypsin-Giemsa) obtained from
the lymphocytes of the proband revealed 45,XX
chromosomes with a translocation involving the
long arms of chromosomes 7 and 14. There is only
one normal chromosome 14. This chromosome
analysis revealed the breakpoint at 7q36.3 and
14q11.2. The proband’s karyotype was designated
45,XX,der(7)t(7;14)(q36.3;q11.2),-14.

To detect duplications and deletions a multiplex-
ligation probe amplification (MLPA) analysis [7]
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Figure 1. Patient phenotype diagram showing a low
implantation of ears, and hypertelorism.

Figure 2. Echocardiography showed patent foramen
ovale (A) and interventricular communication (B).

was performed using a human subtelomeric probe-
set for all chromosomes. The SALSA — multiplex
ligation-dependent probe amplification kits (P036
and P070) were developed and manufactured by
MRC-Holland. The preparation and sequences of
the probes have been described elsewhere [8].
Fluorescence in situ hybridisation (FISH)
was performed to assist in identifying a possible
subtelomeric duplication of chromosome 7 long
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arm. A subtelomeric probe of chromosome 7 was
used (VIJyRM2185).

A microdeletion in the long arm of chromosome
14 (band 14ql11.2) and a subtelomeric tandem
duplication of chromosome 7 (band 7q36.3) were
detected in MLPA and FISH analyses, respectively.

Therefore, the genetic studies revealed a de
novo translocation involving chromosome 7 and
14: 45,XX,der (7)t(7;14)(q36.3;q11.2),-14dn.ish
7936.3(VIJyRM2185 enh).mpla 7qsubtel(P036-
E1,P070-B2)x3,14q11.2(P036-E1,P070-B2)x1
(Fig. 3 and Fig. 4).

Since the phenotypically normal parents showed
normal karyotype, this abnormality was considered
de novo.

She was discharged for outpatient consultation
at age of 13 days.

Normal Nomal
Chrom. 7 Chrom.14

der(?)t(7;14)

Figure 3. Partial karyotype of the proband, showing normal
chromosomes 7 and 14 and der(7)t(7;14) after GTG
banding GTG banding (where GTG is G-banding with
trypsin-Giemsa).
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Figure 4. Multiplex-ligation probe amplification (MLPA)
results showing a 14q deletion and a 7q duplication.

Novel chromosomal translocation t(7;14)(q36.3;q11.2)dn
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Currently (4-month-old), she is feeding normally.
Her weight is 5.830 g (25" centile), length is 64.5 cm
(75™ to 90™ centiles) and head circumference is 43
cm (75" to 90" centiles). She is alert, visually tracks
and has a social smile. She has normal head and trunk
control and the neurologic examination is normal.

Discussion

As far as we have investigated, this is the first
report of a new cytogenetics imbalance: a tandem
dup7q36.8 and a 14qll1.2 microdeletion. Since
the phenotypically normal parents showed normal
karyotype, this abnormality is considered de novo.

Here, we used multiplex ligation-dependant
probe amplification combined with FISH and
cytogenetic studies, which allows us to find this
translocation. MLPA facilitates the amplification
and detection of multiple targets with a single
primer pair. In a standard multiplex PCR reaction,
each fragment needs a unique amplifying primer
pair. These primers being present in a large quantity
result in various problems such as dimerization and
false priming. With MLPA, amplification of probes
can be achieved. Thus, many sequences (up to 40)
can be amplified and quantified using just a single
primer pair. MLPA reaction is fast, inexpensive and
very simple to perform.

Various techniques including DGGE (denaturing
gradient gel electrophoresis), DHPLC (denaturing
high performance liquid chromatography), and
SSCA (single strand conformation analysis)
effectively identify SNPs (single nucleotide
polymorphisms) and small insertions and deletions.
MLPA, however, is one of the accurate, time-
efficient techniques to detect genomic deletions
and insertions. MLPA can successfully and easily
determine the relative copy number of all exons
within a gene simultaneously with high sensitivity.

Alternatively, array comparative genomic
hybridization (aCGH) can be used in order to
complement the cytogenetic findings, and define
accurately the deletion breakpoints and the extent of
the deletion. For technical and financial limitations
we are not able to provide these analyses.
Consequently, it is not possible to establish a precise
genotype-phenotype correlation.

This case report suggests that molecular
cytogenetic techniques should be used to investigate
unpublished translocations, especially when they
seems to be associated with dysmorphic features,
mild hypotonia in neonatal period and cardiac
abnormalities.
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Genetic analysis in this case was of significant
benefit to the patient’s family because it provided a
possible explanation for the child’s problems.

Knowledge about clinical anomalies associated
with translocation involving chromosomes 7 and 14
are still scarce and so we hope this case report could
represent an improvement to better characterize this
genetic disorder.
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