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In the course of studies using the C-staining method to detect chromosome polymorphisms in
the ABCC-JNIH Adult Health Study population in Hiroshima, two new types of C-band variants
were found. Of 117 individuals studied, 3 females had, in all cells observed, a C-group
chromosome with an unusually large band characterized by an extension from the centromere
to the proximal region of the short arm. By successive staining of the same metaphases
using the Q- and C-staining methods, the variant in 2 cases was identified as 1 of the
chromosome 6 pair and in the third case as 1 of the chromosome 12 pair.
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Through the application of several banding tech-
niques, polymorphisms of human chromosomes have
been found to occur with relatively high fre-
cp.uanv::ies.l'5 The chromosome polymorphisms
detected by the constitutive heterochromatin or
C-staining method are usually associated with the
secondary constriction of chromosomes 1, 9, and 16,
as well as with satellites and centromere regions of
groups B, D, E, F, and G chromosomes.5,6 In the
course of studies using banding techniques to detect
chromosome polymorphisms in an adult population
of Hiroshima, two new types of C-band variants
associated with the centromere regions of group C
chromosomes were found.
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The individuals studied were selected from among
participants of the ABCC-JNIH Adult Health Study
population?  comprising A-bomb survivors and
nonexposed controls residing in Hiroshima City.
Since all individuals in this population were bom
before the A-bomb explosion, the occurrence of
the (C-band variants is not considered to be
ascribable to A-bomb radiation exposure.

Chromosome preparations were made from whole
blood cultures by the routine air-dry method® and
treated with the C-staining techniques described
by Sumner.? In each case, at least five metaphases
were photographed and analyzed karyotypically.

C-bands were seen at the centromeric regions of all
chromosomes, except for the distal end of the Yq in
males, and the C-bands on chromosomes 1,9, and
16 were usually larger than those of the other
chromosomes. Of 117 individuals so far studied,
3 females had, in all cells observed, a C-group
chromosome with an unusually large band, in
addition to the usual large bands on chromosomes
1,9, and 16. These unusual C-bands were charac-
terized by an extension from the centromere to the

proximal region of the short arm. In two cases
(MF -gaud q) the unusual band was on
one of the larger C chromosomes (Figure 1), while

in the third case (MF
smaller C chromosomes.

), it was on one of the

By successive staining of the same metaphases
using the Quinacrine or Q-staining method of
Caspersson et all0 and the C-staining method, the
variant in the first two cases was identified as one
of the chromosome 6 pair (Figure 2). The large
C-band of the variant chromosome did not fluo-
resce by the (-staining method, and appeared
lightly stained by the Giemsa banding or G-staining
method11l (Figure 3). This feature seems to be
similar to that of the secondary constriction of
chromosome 9, rather than to those of chromosomes
1 or 16. Alcthough the characteristic secondary
constriction of chromosome 9 is readily visible by
routine staining, the unusual region of the variant
chromosome G was difficult to distinguish by
conventional Giemsa stain (Figure 2).

In the remaining case, the variant chromosome, by
successive study of the same metaphases using the
Q- and C-staining techniques, was identified as one
of the chromosome 12 pair (Figure 4). Karyotype
analysis of the three cases based on Q- and G-band
detected rearrangements
in neither the variant chromosome, nor in any other
chromosomes. It appears that the darkly stained
region detected by C-staining, or identified as a
negatively stained region by Q- or G-staining, is

patterns chromosome

WMEMRE I, BESICEET 2 FUREEE & JEw g
#ETHE & h 3 ABCC — TRl AR SR » 5
wERaeh~ CoEHo2B1E, BEEBEUENIZHEL T
50T, ZOC—Ny FERFOREE L FREAHE D
Ml vwintBhhs,

A IMLRERE LGl R O 28 [ECIRIE I - THem A % (R
L,® Sumner I2h2C—HikTWRELA.Y 261
DWTAHECEL S MBS S IME L, BRS
fr & 1T 2 7=,

C—y FlEBMizs 5 Yq oigai sz, +xTo
REEOHRSEEIIRE R, B, B9 HEUEIGHR
BT, BE, TOMOREREIDLAEVC Y
FARBNE. ThETEWELL NTHOS b L3 A
CEL, BB EUBICREEISZAMOKELC—
Ay RS, CREREEO LRI REL SV F
AEASTOBREMBICRS W COREEC—/ Y F
W, KBON R S 5 LR L T 5 0 A
oz 2m ok snss e - o <
3, CORESY FRAEOCHREFD LEIZHELA
@1), w3omisuns ] os on
OCHREED LEIRS L

[F— @ Hh A5 Z4{% 12 5 \v» T Caspersson 5 @) Quinacrine
S, TabL, Q—GHREY BLUC—SREL M
WTBELAZEZS, MEO2HIZH1T 5 EREGEE,
BEORBRO—DThIERIESLAL(RLZ). ZO%ER
kN ks £ C—s3y Nk, QURETHERERET,
Giemsa 7riftih, T2bhb, G—4HHk! T+ sLD
THH(F3). ZOEHMEIE, B1EA3HI68AKED
LOULAEIRAFO T RERICEUL T3 LEbR
L. E9REkomEIE A TORBEEIREEORAEKETE
BliRWAsh 0L, HO6RAEROEREDORY
BT IE, B O Giemsa Pk TN T 5 2 L HHEEET
hom(H2).

o 1T, A—0dhMaERcowTQ—8& U
C—5rgika HOTHITL A%, FREAMFITHEI2E
BREO—DThBEHESAA(HL). 2O 3fHHIzo>w
TRQ—HIUVG—/y ¥y — v 2BV THRES AT -
ez A, FR$EEKICH, ZOoMORGRICE, RE
HOBRERVWAESN G, ok, C—HRETREL
fEhfr, thabb, Q—F ARG —FRETREEDH



S

Figure 1. Metaphase from a female (MF- showing C-bands. Arrow indicates one of C-group chromosomes which has
an unusually large C-band.
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Figure 2. Three representative pairs of chromosome 6 from a female (MF-), prepared by successive analyses of same
metaphases by conventional Giemsa- (upper) Q- (middle) and C- (lower) siaining methods. The first of each is the variant
chromosome.
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Figure 3. Six representative pairs of chromosome 6 from the same individual shown in Figure 1. Upper row shows the G
banding pattern (Trypsin band) and lower row indicates the O-banding patiern. The first of each is the variant.
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Figure 4. Karyotvpes of a metaphase from-a female I'MFH treated with C- (upper) and Q- (lower) staining methods
successively. Arrow indicates a chromosome 12 having a large C-band.
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simply an enlargement of the proximal region of the
short arm of either chromosome 6 in the first two
cases, or chromosome 12 in the third. These
chromosomes are tentatively designated as Gph+
and 12ph+, according to the nomenclature of the
Paris Conference, 12

The chromosome 12 variant was also found in 2 males
of 95 individuals in another nonexposed Hiroshima
population. The two are genetically unrelated
to each other, or to any of the above cases. Thus,
it appears that these chromosome polymorphisms
are not infrequent and are also seen in both sexes.
A larger survey for such variants, now in progress,
will undoubtedly yield more accurate frequency data,
which, along with results from family scudies of
selected cases, will be reported later. Observations
on the frequency in this Japanese population of
Iqh+, 9qh+, 16gh+, DpHs+), GpHst+), and other
common chromosome variants will also be reported.

VEBRE A, BRI 2 FTIE 6 alk, S3MTIEEL
REEOEROS R SERETHIIMAL TV S I+ &
BWEITHE. NYUESHOBEER LT IhED
Hefn k% W5E 912 6 ph+ & & F12 ph+ & 0f 3.
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