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SUMMARY. Unusual C and E chromosomes were found in 2-day and long-term cultures of peripheral
leukocytes from an A-bomb exposed female. The abnormal chromosomes which lack centromere appeared
to represent in vivo changes rather than secondary changes to in vitro cultivation. This does not constitute
sufficient evidence to suggest relationship to A-bomb exposure.
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INTRODUCTION i

Unusual C-group chromosomes, consisting of marker BARAREEOL NS VWEERE AT 27— 4 -8

chromosomes with no visible centromeric constriction, LD 45 CRRBMAGAY, BHMEES LB LR
have been found in a patient with myelocytic aleukemic

leukemia and in a normal female."* This communication Dl PER Ll B BN REENT
reports cytogenetic studies showing similar unusual VLD KRR T, 3 AR EE 7 [ R o B i
chromosomes, with indistinct features at the centromere T e

region, found not only in C-group chromosomes but also Bk, CHOZZLTERIZERED 5 hL 1Hoil

in E-group chromosomes. BEZMBTFRIZ OV TR,

Cytogenetic studies have been carried out at ABCC since
1965 among atomic bomb survivors and nonexposed

ABCC T, 1965 LI, HBEERE S L UVEERED
persons,®+ Ml EEMNPEELITLE T 3.31



A leukocyte cell line was established from peripheral
leukocytes of a clinically normal female exposed to the
atomic bomb in Nagasaki in 1945, and designated cell line
N927. The subject (MF 150102) was 72 years old at the
time of examination, and her tentative dose (T65D)
estimate was 214rad. The leukocytes were obtained on
9 February 1970 at the ABCC Cytogenetics Laboratory,
Nagasaki. Chromosome analysis of the cell line was
carried out 2 and 5 months after initiation of the cell line
culture. Chromosome analysis was also carried out on
peripheral leukocytes obtained from the original blood
sample, using a 2-day, PHA-treated culture.

FINDINGS

The distribution of chromosome counts in cells taken
from the established cell line and the 2-day culture are
shown in Table 1. Analysis of metaphase chromosomes
of cells of the N927 line revealed unusual C- and E-group
chromosomes (Figure 1). These are characterized by an
indistinct region at the centromere resembling an acentric
fragment. These chromosomes are tentatively called.“*C”
for the C-group, and “7E” for the E-group.

Evaluation of cells from the 2-day culture gave a 5%
frequency of cells with “7C” chromosomes. The “7C"
chromosomes were similar in size and shape, corresponding
in size to chromosomes of group C6-X-12. After 2 months
of continuous culture, evaluation of a sample of 100
metaphase preparations from cells of line N927 showed
four cells with “?C” chromosome, one cell with “7E”
chromosome, and one cell with both “?C" and “7E”
chromosomes (Figure 1 and Table 1). A careful analysis
of the “7JE” chromosome suggested that this was derived
from one of the four chromosomes of group E17-18.
After 5 months of culture, analysis of 100 metaphase
preparations from cells of line N927 showed that the
frequency of cells with “?C” and “7E” chromosomes was
similar to that in the 2-month sample.

The chromosome pattern of cell line N927, a line capable
of prolonged propagation in vitro, seems stable. Even
though the frequency of “?C” and “?7E” chromosomes in
N927 cells is very low, the frequency of cells with the
unusual “?7C” and “7E” chromosome markers is almost the
same between 2 and 5 months of culture. It appears that
cells with these abnormal chromosomes have persisted in
the established cell line. Their presence in 2-day,
PHA -treated cultured cells suggests that these markers
were originally present in vivo and were not an abnormality
arising during in vitro cultivation.
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FIGURE 1 METAPHASE SHOWING “?C” AND “7E” CHROMOSOMES INDICATED BY ARROWS
M1 #RPEMEIZSAZNET?C LU 2E | @k (RM)

TABLE 1 DISTRIBUTION IN CHROMOSOME COUNTS IN N927 CELL LINE
#1 CIMEREEREENRTIC ST A RBERD A

Time of Analysis B & i F H

Item
February 1970 April 1970 July 1970

Time in culture before cytological analysis 2 Days 2 Months 5 Months
HfaRE = T o R M
Chromosome count &% ... 44

45 9 2 i

46 90 98 99
% Cells with “7C” & “7E" C 5 4 4
[?2C &L UTPE |2 HT 2HR0E S H E 0 1 1

1T &E 0 1 2

Total cells counted ¥ H & iz &2 £

100 100 100




CONCLUSION

Other examples of morphologically similar chromosomes
have been reported.'*® These have all been shown to
involve C-group chromosomes from cultured leukocytes.
The etiology of these abnormal chromosomes is unknown,
but is probably not related to radiation from the A-bomb,
since Sofuni et al{unpublished d ata) have found this type
of abnormality in both exposed and nonexposed populations.
It is not known whether these chromosomes are accompanied
by the appearance of a mitotic spindle. It remains to be
seen how these unusual chromosomes are distributed
during the subsequent cell divisions. Further studies
concerning this phenomenon among the A-bomb exposed
population are in progress.
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