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De novo 1;1O balanced translocation in an

infant with thanatophoric dysplasia: a clue to
the locus of the candidate gene

J H Hersh, F F Yen, S C Peiper, M J Barch, 0 A Yacoub, D H Voss, J L Roberts

Abstract
A female infant with thanatophoric dys-
plasia was found to have a de novo trans-
location involving chromosomes 1 and 10.
The chromosome abnormality may rep-
resent an important clue in identifying the
locus for the candidate gene responsible
for this lethal skeletal dysplasia.

(JMed Genet 1995;32:293-295)

Thanatophoric dysplasia (TD) is the most com-
mon lethal skeletal dysplasia with a livebirth
prevalence estimated to be between 0-28 and
0 6/10000.2 Clinically affected infants have
marked limb shortening and a small thorax,
and death usually occurs in the neonatal period
as a result of pulmonary hypoplasia. However,
survival into childhood occurs rarely.3 Two
forms ofTD are felt to exist.4 In type 1, there
are curved, long tubular bones, especially the
femora, very flat vertebral bodies, and usually
no evidence of a cloverleaf skull. In type 2, the
femora are straight, platyspondyly is milder,
and a cloverleaf skull is usually present.
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Histopathologically, the growth plate in TD is
interrupted by tufts of ossifying tissue, ex-
hibiting features of both endochondral and
membranous ossification.5
TD is thought to be transmitted in an auto-

somal dominant fashion.5 Since most cases of
TD are sporadic, its occurrence in an infant is
presumed to be the result of a new autosomal
dominant mutation.6 We report the first case
of TD in which an apparent de novo balanced
reciprocal translocation was present in the
affected infant.

Case report
A white female, who was the second of twins,
was born at 36 weeks' gestation to a 29 year
old G2P 1 woman and her 36 year old husband.
Both had normal stature and there was no
consanguinity. In the second trimester, on
ultrasound, severe limb shortening, a small
thorax, and polyhydramnios were detected in
one fetus, with no abnormalities noted in the
other fetus. After caesarean section, the infant
had marked limb shortening, a small thorax,
brachydactyly, macrocephaly without a clover-

Figure 1 Whole body radiograph (A) and lateral spine radiograph (B) of the proband. Note the small thorax with
horizontal ribs, short long bones with bowed femora and humeri, small iliac bones, horizontal acetabular roofs, small
sacroiliac notches, and marked flattening of the vertebral bodies.
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Figure 2 Metaphase spread, idiogram, and G banded karyotype showing a reciprocal
translocation involving one of the chromosomes 1 and 10 from the proband. Arrows
indicate the breakpoints.

leaf skull, and a flat nasal bridge. Length was
34*5 cm (< 10th centile), weight 2480 g (>25th
centile, <50th centile), and occipitofrontal cir-
cumference 36 cm (>90th centile). Radio-
graphic findings were compatible with a

diagnosis ofTD type 1 (fig 1), including short
horizontal ribs and a small thorax, short long
bones with bowing and "French telephone re-

ceiver" appearance of the femora, small iliac
bones, horizontal acetabular roofs, small sacro-

iliac notches, marked flattening of the vertebral
bodies, a large calvarium with short, narrow

skull base, absent cloverleaf skull, and extreme
shortening and broad appearance ofthe tubular
bones of the hands and feet. The infant died on
the second day of life from respiratory failure.
G banded chromosome analysis on blood

showed an apparent balanced reciprocal translo-
cation involving the long arm of a chromosome
1 and 10: 46,XX,t(1;10) (lpter-1q42:: lOq 1.2
-10Oqter;1Opter-÷1Oqll.2::1q42-+lqter) (fig

2). Parental karyotypes were normal. The in-
fant's female twin sib had normal growth para-
meters and appearance. Examination of the
placenta showed that it was diamnionic, di-
chorionic. Molecular genetic analysis of both
placental samples and also of splenic tissue
from the affected infant using the microsatellite
probe for the apolipoprotein A-II gene on chro-
mosome lq confirmed dizygosity.

Discussion
Most cases of TD are sporadic.6 Autosomal
dominant inheritance is supported by the pres-
ence of affected monozygotic twins, 67-9 and
triplets,'0 presumably resulting from a new
autosomal dominant mutation, absence of par-
ental consanguinity, possible paternal age
effect, and high new mutation rate.6 The find-
ing ofTD with cloverleaf skull in sibs who were
the products of normal, non-consanguineous
parents'1 probably reflects germline mosaicism
rather than autosomal recessive inheritance.
To date, the genes responsible for TD type

1 and TD type 2 have not been mapped.
We speculate that the presence of a de novo
chromosomal rearrangement in our case may
represent an important clue in identifying the
locus for the candidate gene responsible for TD
type 1. An increased risk for mental retardation
and congenital anomalies is known to be dir-
ectly related to the presence of a de novo
balanced structural rearrangement.'2 This as-
sociation is thought to develop as a result of a
number of different mechanisms. These in-
clude the presence of an unbalanced trans-
location not detected cytogenetically, no loss
of chromosomal material, but the translocation
breakpoint occurs within the gene, leading to
abnormal or absent gene function, or, finally,
no chromosomal loss, but a new arrangement
of genetic material leading to abnormal gene
function.'2 The presence of an apparent bal-
anced, reciprocal translocation in a patient with
a known genetic disorder has proven to be
valuable in the localisation of the disease gene
in a number of conditions, for example, Du-
chenne muscular dystrophy.'2 In the case of
our patient, the chromosomal rearrangement
also appeared to be balanced. Therefore, we
speculate that the translocation resulted in a
gene mutation associated with an alteration or
loss of gene function leading to an abnormal
phenotype. However, we have been unable to
find a relationship between the genes currently
mapped to both regions of the chromosomal
translocation breakpoints discovered in our
patient and the pathogenesis of this skeletal
dysplasia.
Chromosomal translocations provide a crit-

ical entry point for discovering the gene locus
of a genetic disorder by using positional cloning
methods. The chromosomal abnormality in our
patient is the first to be described in TD. This
finding, therefore, may represent the initial
step in identifying the gene responsible for
this condition, and providing information to
determine whether TD type 1 and TD type 2
are genetically distinct entities, with over-
lapping features.

The authors thank Carolyn Goatley for her assistance.
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