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Extract

This paper reports a family possessing a presumptive D/E translocation in which only the short arm
of each chromosome is involved. Karyotypes of the propositus, his mother and sister were abnormal,
evidencing an obvious satellited member among the chromosomes of pairs No.17-18. This marker
chromosome was often found at the periphery of the metaphase plate and entered into satellite asso-
ciations with the other satellited acrocentrics. In addition to the E group marker, one D group element
in these individuals appeared to possess a ‘knobby’ short arm and could be identified in almost all
cells. This chromosome did not show satellite association with the other acrocentric chromosomes. The
most likely interpretation of the karyotypic finding in this case is that of a balanced reciprocal trans-
location involving the short arm of a D and E group chromosome.

Speculation

Single cases such as this illustrate the problem of a relation between karyotypic abnormality and
phenotypic deviation. That the chromosomal anomaly is etiologically related to the physical condi-
tion of the propositus is a moot question. Normal individuals in the same family with an identical
karyotypic anomaly emphasize the need for future studies of the general population and additional
cases with similar conditions before postulating direct causality.

Introduction

Reciprocal translocationsfrequently include asatellited
acrocentric chromosome of either group D (13-15) or
group G (21-22). Translocations of group E (16-18)
chromosomes have also been observed, and in many
instances the sccond translocation chromosome was
acrocentric (VisLiE et al. [1962]; pE Lozzio and Va-
LENCIA [1963]; BRIEBART et al. [1964]; MicEON and
YounG [1964]; Townes and ZieGLER [1965]). Such
translocations often involve the long arm of each
«hromosome so that the normal morphology of both

chromosomes has been sufficiently altered to allow
detection. On the other hand, translocations of the
short arm would be more difficult to discern. Through
the usc of satellites as morphological landmarks in
identifying abnormally satellited ‘marker’ chromo-
somes (ELLis et al. [1962]; DiLL and MiLLER [1964];
Roupe [1965]), such aberrations may be detected.
We wish to report a family with a satellited E chromo-
some (? No. 18), and a D group element with a ‘knob-
by’ short arm, which is best explained by a presump-
tive D/E translocation involving only the short arm of
each chromosome.
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Case History

‘The propositus was born (birthweight was 2506 g) to
a 28-ycar-old father and a 22-year-old mother follow-
ing a 37-week gestation. Prenatally, on three occasions,
the mother had experienced mild ‘flu-like’ illnesses.
Drug ingestion during pregnancy included hydro-
chlorothiazide, methamphetamine hydrochloride, so-
dium pentobarbital, and chlordiazepoxide hydro-
chloride. Total weight gain was 14 pounds.

At 17 days of age, the propositus was admitted to the
Children’s Hospital with a history of frequent uni-
lateral seizures involving either side of the body. On
admission, intermittent convulsions of the left side

were noted. Physical cxamination revealed a small,
pale infant with unusual facies (fig.1A). Weight was
2580 g, length 49.5 cm and head circumference 33 cm.
Pulse ratc was 152/min, respirations 52/min. Blood
pressure was 85 mm Hg in the right arm and 75 mm Hg
in the right leg (flush method). The anterior and pos-
terior fontanels werce open, small and flat. Transillumi-
nation of the cranium appeared normal. Ears were low
set with poor formation of the left superior helix and
the eyes showed anti-mongol palpebral fissures (fig.
1B). The mandible was small, simulating microgna-
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thia. Bilateral Chvostek signs were demonstrable. A
grade IV/VI harsh pansystolic murmur was heard along
the left sternal border. The penis was normally formed
and both testes were palpable just above the scrotum.

Laboratory studies showed hemoglobin-11.2 gm %;
blood sugar-69 mg %; BUN-7.7 mg %; and serum cal-
cium-5.9 mg %. Intravenous and oral therapy with
calcium were instituted and only one further seizure,
cight hours after admission, was noted. Levels of cal-
cium in serum returned to normal. At 21 days of age
the EEG, as well as skull and roentgenograms of the
skull and chest were normal. EKG was compatible
with a ventricular septal defect. At 26 days of age
bloody diarrhea due to pathogenic E. coli 026 occurred

Fig. 1. Abnormal facies of the propositus. 4. Notice
anti-mongoloid slant of palpebral fissures. — B. Illus-
trating low set, malformed ears and micrognathia.

and subscquently hemoglobin values fell to 8.7 gm %.
Neomycin and colistin sulfate eradicated the patho-
genic strain of E. coli.

The infant was scen again at five months of age and
during this interim had remained free of seizures. At
three months of age he had begun to smile and became
active and responsive. The heart murmur and relative
cardiac size were unchanged. Head control was poor
and muscle tone was slightly hypotonic. Both parents
were in good health; the only sibling was a three-year-
old girl who appeared to be normal.
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Cytogenetic Studies

Chromosomc preparations using the method of Moor-
HEAD ef al. [1960] were made from peripheral leuko-
cyte cultures employing a commercially available mi-
croculture chromosome kit (Grand Island Biological
Co., Grand Island, N.Y.). Numerous cultures were
obtained from each family member and four separate
studies were made on the propositus. In addition, fibro-
blast cultures, derived from a skin biopsy of the propo-
situs, were also investigated.

In all family members the modal chromosomal
count was 46 (table I); however, the karyotypes of the
propositus, his sister and mother were abnormal. In
these three individuals there was an obviously satellited
member among the chromosomes of pairs No.17-18
(fig.2). This abnormal chromosome was often found
at the periphery of the metaphase plate and frequently
entered into association with the other satellited acro-
centrics. Although the abnormal marker was visible in
variable frequencies in the different individuals and
tissues (table 1), it was thought to be present in all cells.
In many of those cells which did not obviously show
the marker, karyotypic analysis revealed threc appa-
rent No. 16 chromosomes and only three No.17-18
elements (fig.3). It is quite possible that the ‘extra No.
16’ was in reality the satellited E chromosome but due
to the addition of colcemide, excessive contraction of
the satellite stalks occurred, simulating elongation of
the short arm. In those few cells which appeared nor-
mal, breakage of the satellite stalks with the loss of the
satellites through technical manipulation could not be
ruled out. In addition to the E group marker, one mem-
ber of group D in the propositus, his mother and sister
had an abnormal ‘knobby’ short arm; this could be
identified in many cells (table I, figs.2—4).

Adetailed investigation of 110 cells of the propositus
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with extremely prominent satellites yielded the follow-
ing results. Ninety-three cells (84.5 %) contained the
satellited E chromosome. The 17 cells in this sample
which did not show this marker were distributed as
follows. Ten cells (9.1 %) had three ‘No. 16’ elements,
with one of these presumably representing the con-
tracted satellited E. Three of these cells showed a satel-
lite association of the ‘third No. 16’ with an acrocentric
chromosome. The remaining 7 cells (6.4 %) had a nor-
mal male karyotype with no evidence of the satellited
marker and most probably reflected breakage and loss
of the satellites during technical preparation.

In no cells were all six chromosomes of group D sat-
ellited; however, in 76.4 % of the cells,five of the six
large acrocentrics bore satellites.In 66% of the cells, one
D chromosome had the obvious ‘knobby’ short arm.
This marker participated in satellite associations in
only 3.5 % of the cells, while thesatellited E marker was
‘associated’ in 18.2 %. The abnormal D chromosome
was also apparent in many cells which did not clearly
show the satellited E. The remaining 23.6 % of the cells
had satellites on less than five large acrocentrics.

In many of these cells (68.3 %) all four of the No.
21-22 chromosomes either participated in an acro-
centric association or bore obvious satellites. Figure 4
demonstrates partial karyotypes of three cells with ten
satellited chromor omes, including the satellited E mar-
ker and the non-satellited D chromosome. Karyotypes
of the family members showed no obvious abnormality
of the long arms of either the D and E group chromo-
somes. These observations are consistant with the
proposal that a reciprocal translocation had occurred
in the centromeric regions of a D and E group chromo-
some, involving little or no long arm material. The
karyotype of the father was normal. Sex chromatin
determinations were concordant with phenotypic sex
in all cases.

Table I. Distribution of chromosome counts and marker chromosomes in the family

Family member Number of chromosomes Total Visible ‘Knobby’
satcllites on D group
E group chromosome
chromosome

< 44 44 45 46

Father . . . . . . 1 2 2 (1) 20( 9) 25 (10) 0 0

Mother . . 1 4 (1) 45(9) 50 (10) 33 (66 %) 41 (82 %)

Sister. . . . .. . | 3 7(2) 39( 8) 50 (10) 32 (64 %) 37 (74 %)

Propositus

Blood 9 (2) 7 (3) 22 (5) 112 (12) 150 (22) 132 (88%) 118 (79%)

Skin . 3(1) 6 (2) 41(7) 50 (10) 24 (48 %) 13 (26 %)

Total . 9 (2) 10 (4) 28 (7) 153 (19) 200 (32) 156 (78%) 131 (66 %)

Figures in parenthesis refer to numbers of cells photographically and/or microscopically analyzed.
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"“‘ 3:“‘ , “ Fig. 2. A. Karyotype of the propositus. — B. Karyotype
124+ X of the propositus’ mother. Notice satellited member in

Group E (? No. 18). Arrows indicate ‘knobby’ short
arms on a D group chromosome.

Fig. 3. Karyotype of the sister showing three apparent
‘x l ‘l ‘ No.16 chromosomes. Arrows indicate satellited E

which simulates a No. 16 due to contraction of satellite

n— . stalks and ‘knobby’ short arms on a D group chromo-
some.
Fig.4. Partial karyotype of three cells from the propo-
" " “ “ situs illustrating five satellited D chromosomes, the

sixth D group member showing ‘knobby’ short arm; the
—n A—2 satellited E; and four satellited members of Group G.
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Discussion

It is generally accepted that all ten of the acrocentric
chromosomes of man are satellited ; however, variation
exists in the number of chromosomes in a given cell
which bear satellites (FERGuson-SMiTH and HAaND-
MAKER [1961]; MiLLer and MUKHERJEE [1962]).
Satellites on the acrocentric chromosomes have been
shown to follow Mendelian transmission in families and
in this regard arc valuable ‘markers’ in identifying
individual chromosomes. Such cnlarged satellites on
the chromosomes of groups D and G have been observ-
cd in individuals with various clinical disorders, as well
as in phenotypically normal persons (DE 1.A CHAPELLE
etal.[1963]; FERRIER et al. [1964] : BisnuN et al. [ 1964]).
Normal acrocentric chromosomes with duplicated or
‘tandem’ satcllites have been described (Bover et al.
[1965]). On the other hand, morphologically aberrant
chromosomes have also shown satellites such as doubly
satellited elements bearing satellites on both the long
and short arms (ELLis et al. [1962]; DiLL and MILLER
[1964]; RoupE [1965]).

The appcarance of satellites on a group E chromo-
some was first reported by Epwarps [1961] who sug-
gested that chromosome No. 18 may always be satel-
lited. However, the rarity of this observation in normal
individuals, in contrast to the frequency of satellited
acrocentrics, suggests that if there is a normal satcllite
on No. 18, it is extremely small and at the limit of reso-
lution of the light microscope. Observations of an
occasional association of an E group member (No.
17-18) with chromosomes of the D and E groups have
been made in this and other laboratories. However,
FERGUSON-SMITH ¢t al. [1962] found only eight satel-
lited E chromosomes (No.17) in 1303 cells derived
from a number of patients with various chromosomal
abnormalitics as well as from normal controls. SMITH
et al. [1965] described a mentally retarded female with
bilateral equinocavus who possessed satellites on a No.
18 in 657, of her cells. FERGusoN-SmiTH [1966] has
investigated a family, ascertained through a propositus
with the ‘cri-du-chat’ syndrome, in which a satellited
No. 17 was scgregating. In addition, Jacoss [1964]
described a family in which an apparent D/E short arm
translocation, manifesting a satellited No. 18, was pres-
ent. The family described by Jacoss differs from thatin
the presentreport in that theinvolved D group chromo-
some is abnormal, appearing in some individuals as a
‘telocentric’ deleted element due to loss of chromosomal
material in the translocation process.

Whether the chromosomal aberration in the present
case is ctiologically related to the physical condition
of the propositus is a moot question. Since both the
mother and the sister manifest the same cytogenectic
abnormality but are phenotypically normal, a causal
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relationship seems weakened and suggest that the dys-
plastic features of the propositus may be entirely co-
incidental. Reports such as this one, involving pheno-
type-karoytype correlations, must consider the in-
herent problem of ascertainment bias. Since cyto-
genetic investigation is usually undertaken only after
noting somatic abnormalities, the probability of such
anomalies is assured and their rarity is negated. There-
fore, the probability of observing these anomalies in
association with a chromosomal aberration is not the
product of the two individual probabilities; but that
of the chromosomal defect alone. The true frequency
and importance of such minor chromosomal anomalies
(variants?) can only be assessed through ‘double-blind’
surveys in the general population of normal individ-
uals. The most likely interpretation of the karyotypic
findings in the present family is that of a balanced
reciprocal translocation involving the short arm of a
D and an E group chromosome.
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