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Figure 1. Pedigrees of two families with short arm deletion of G-group chromosome
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FAMILIAL OCCURRENCE OF G-GROUP CHROMOSOME SHORT ARM DELETION

GHEF B K E R X X ORKNHNRE

INTRODUCTION

Recently, the number of reports describing humans in
whom phenotypic abnormalities are associated with
chromosomal anomalies has been increasing. There is,
however, a paucity of observations of such anomalies in
apparently normal human beings. With respect to
population cytogenetics, it is important to study individuals
more or less at random from a population to obtain
information about normal structural variation in human
chromosomes.

During the course of our studies of atomic bomb survivors
two unrelated families with an aberrant autosome have
been detected. One has been described briefly elsewhere. !
In neither family are there any obvious phenotypic
abnormalities in the carriers.

CYTOGENETICAL FINDINGS

Chromosome preparations were obtained in each instance
from peripheral blood using a short term leukocyte
culture method. 2

The proband in the first family is a 26-year-old Nagasaki
woman who is a control subject in the JNIH-ABCC Life
Span Study of Children Born to Atomic Bomb Survivors
(F, Study). She was one of seven family members studied
cytogenetically (Figure 1A). In each of the 30 leukocyte
metaphases examined from this girl, an aberrant G-group
chromosome with an apparent deletion of the short arm
(Figure 2A, II-1) was observed. No other abnormality was
noted in the karyotype. The same aberrant G-group chromo-
some was also detected in the leukocytes from one of the
proband’s sisters and from her mother (Figure 2A, 1-2,
I1-4)., The three members of this family with the aberrant
G-group chromosome are all clinically normal.

The second family, in which seven members were studied,
was ascertained through a 71-year-old female (Figure 1B)
who was a participant in the ABCC-JNIH Adult Health
Study in Hiroshima. Chromosome preparations from this
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individual consistently showed a deletion of the short arm
of the G-group (Figure 2B, I-2). In subsequent studies the
same aberrant G-group chromosome was found in every
examined cell from one of the proband’s daughters, and
from a granddaughter and grandson(Figure 2B, I1-4, III-1,
II1-2). All members of this family are also clinically normal.

DISCUSSION

Other examples of morphologically similar G-group short
arm deletions have been reported, >* and these have been
shown to be familial in some instances. >!! The associ-
ation between chronic lymphatic leukemia and the so-called
Ch! chromosome, a short arm G-group deletion, originally
postulated by Gunz et al 1? has not been supported by other
studies. 131 Evidently deletions of the short arm of the
G chromosome in most instances are not associated with
any particular disease. It seems more likely that this
chromosome anomaly is part of the spectrum of minor
structural chromosomal variations found in the general
population, the so-called structural heterozygosity phenome-
non described by Court Brown et al. '* Patau !®suggested
that variation in size of the short arm and of the satellite
region of G-group chromosomes may be so common as to
constitute a chromosomal polymorphism.

Nance and Engel '® pointed out that the study of chromo-
some deletions in man may be useful for the determination
of gene loci, and suggested that in hemizygous deletion
carriers, dosage effects may be sought for in the products
{proteins, blood groups, or other more remote effects) of
the deleted genes. In their study of deletion mapping in
two families with similar deletions of a G-group chromo-
some, several blood groups (ABO, MNS, Rh, Kidd,
Lutheran), haptoglobin, hemoglobin, and lactate dehydro-
genase loci were apparently not associated with the
deleted regions. They observed, however, that specific
genetic information relating to morphogenesis of the skull
may be located in this G-group chromosome. In our study,
only ABO blood groups were studied in the two families,
and no correlation was detected. In any event, the ease
of identification of these variant chromosomes in every
dividing cell makes them excellent cytogenetic markers.

The frequency of the partially deleted G chromosome in a
normal population has not been determined with certainty.
In two other studies not a single example of a short arm
deletion in the G chromosome was found in 488 randomly
chosen men and women. '7-'* In our studies, two indivi-
duals with a short arm deletion of a G chromosome were
found among 666 Hiroshima and Nagasaki residents,
giving an observed frequency of 0.003 and a 95% confi-
dence interval, assuming Poisson distribution, between
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FIGURE 1 PEDIGREES OF TWO FAMILIES WITH SHORT ARM DELETION OF G-GROUP CHROMOSOME
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FIGURE 2 G-GROUP AND Y.CHROMOSOMES OF PROBANDS, SIBS, AND PARENTS
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0.0004 and 0.011, corresponding to Nance and Engel’s!®
estimated frequency of 0.002 with an upper limit of 0.008.
In their analysis Nance and Engel estimated the frequency
of the anomaly among G-group chromosomes, here trans-
formed to the frequency among individuals by multiplying
their estimates by four, inasmuch as each person normally
has 4 G-group chromosomes. We do not know, of course,
whether the anomalies in our two families are identical
with each other or with those in the two families reported
by Nance and Engel. Certainly they are morphologically
indistinguishable, but short of finding phenotypic alterations
similar to those of Nance and Engels proband’s, there is
at present no satisfactory way to determine whether, in
fact, these anomalies are identical or not.

In conclusion, there are minute deletions of genetic
material from one small acrocentric chromosome leading
to aberrant chromosomal configurations in the cells of
clinically normal individuals. The chromosome is apparently
a familial autosomal variant, and is not etiologically related
to any obviously deleterious clinical condition. There is
considerable evidence in most instances that the loss of
the material from the short arm of a G-group chromosome
is without apparent phenotypic effect. .-

SUMMARY

A short arm deletion of G-group chromosome was found
in seven clinically normal persons from two unrelated
families in Hiroshima and Nagasaki. This chromosome
anomaly is thought to be one of the minor structural
chromosomal variations found in a normal population.
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