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A special giemsa banding technique has offered the possibility of 
exact identification of individual chromosomes in the human karyo­

type.1-4 Using this technique we have identified individual chromosomes 
involved in cases of Dq/Dq translocation carrier, Gq/Gq translocation 
mongol, chronic myeloid leukemia and trisomy 18.

Methods
Leukocytes were cultured 72 hours in McCoy’s 5A medium with 

15 percent fetal calf serum and harvested using potassium chloride 
(0.075 M) as an hypotonic solution, fixed in methanol, acetic acid 
mixture (3: 1), spread and air dried.5 Slides were incubated 60-75 
minutes at 60°C in 2 X SSG solution (0.3 M sodium chloride and 0.03 
M sodium citrate), rinsed briefly in distilled water and air dried.1 
Only a portion of the metaphases revealed the characteristic banding 
pattern clearly enough for accurate identification.

Results
Case No. 1. (Dq/Dq Translocation Carrier): Her modal chromo­

some number was 45. There were only four D-group chromosomes: one
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with the characteristic banding pattern of no. 13, one with the banding 
pattern of no. 14 and two with band patterns of no. 15. In addition, an 
extra metacentric chromosome in the size-range of no. 3 was found. 
This chromosome had three bands on one arm which fit the characteris­
tic banding pattern of no. 13. On the other arm of this metacentric 
translocation chromosome there were two dark bands: one was located 
distally and the other near the centromere. This latter pattern is homolo­
gous to that of no. 14 (Figure 1A).
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Figuré 1

Partial karyotypes showing giemsa banding patterns of 13/14 translocation (A); 
21/21 translocation (B); Philadelphia chromosome (G); extra chromosome in Down’s 

syndrome (D); and in trisomy 18 (E);
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Case No. 2 (Gq/Gq Translocation mongol): Her modal chromo­
some number was 46, but there were only three G-group chromosomes: 
one had a darkly stained long arm and was thus categorized as no. 21; 
the other two were categorized as no. 22 since they had no bands on 
their long arms. In addition, there was a small metacentric chromosome 
in the size range of the F-group chromosomes with dark bands on each 
arm. This was interpreted as a translocation chromosome between two 
no. 21’s (Figure IB).

Case No. 3 (Chronic Myeloid Leukemia): The modal chromoso­
me number was 46. In the G group two of the chromosomes were stained 
densely on the long arm (no. 21) and the other two chromosomes shewed 
darkly stained centromeres (no. 22); only one of these latter two had 
discernible long arms. It was clear the the Ph1, which is a G-group 
chromosome with a deletion of the long arm, had a densely stained 
centromeric area and thus was categorized as no. 22 (Figure IC). In 
the same figure, a partial karyotype of a regular Down’s syndrome is 
shown for comparison (Figure. ID).

Case No. 4 (Trisomy 18 Syndrome): The modal chromosome 
number was 47 and the extra chromosome was found to be no. 18, 
having two equally dark bands on the long arm; one proximally and 
the other distally (Figure IE).

Discussion
Our results have provided further examples of the efficacy of the 

giemsa banding method. Especially in structural chromosome abnormali­
ties, the need for more accurate identification than that obtained by 
conventional methods was obvious. The giemsa banding technique is 
simpler and less expensive when compared to autoradiography and 
quinacrine fluorescence and apparently serves as an accurate tool in 
chromosome identification.

This method has been used by Seabright to demonstrate a translo­
cation between chromosomes no. 1 and 18, and by Abo, et al., to show a 
translocation between chromosomes no. 3 and 8.6»7 To the best of our 
knowledge our cases are the first (13/14 and21/21) translocations identi­
fied by this technique. However in the latter case, the isochromosome of 
the long arm of chromosome no. 21 could not be ruled out, theoretically.

Using quinacrine fluorescence, O’Riordan, et al., were able to 
show that the Ph1 is one of the G group chromosomes not involved in 
Down’s syndrome8. We confirmed their important and unexpected 
findings by means of the giemsa banding technique.
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As was expected earlier, the value of this new method has been 
shown in identifying various other structural chromosomal rearrange­
ments. Recently, Taysi et. al., using giemsa and quinacrine banding 
techniques were able to identify clearly the duplication-deficiency 
product of a pericentrically inverted chromosome no. 13 in a case of 
trisomy D.9 Similarly, the giemsa banding method has been shown to 
be valuable in the precise identification of numerical chromosome 
aberrations as well. It has been used by Ridler and by Chernay, et al. 
in the identification of the chromosome involved in Down’s synd­
rome;10-11 by Halicioglu, et al., in trisomy 13 and by Caspersson et al. 
intrisomy 8. I2-15 In our study, we were able to identify the extra chro­
mosome involved in trisomy 18.

The basis of the specific giemsa banding patterns in metaphase 
chromosomes has not been elucidated. DNA denaturation followed by 
renaturation at the elevated temperature has been thought to be respon­
sible for the banding pattern. It has been suggested that repetitive 
sequences of DNA (constitutive heterochromatin) may account for the 
dark bands, since these would be expected to reanneal more rapidly 
(and thus stain more readily) than nonrepetitive sequences.14

Summary
With the aid of the giemsa banding technique, exact identifica­

tion of four different chromosome abnormalities has been achieved. 
In the case of a Dq/Dq translocation carrier, the chromosomes involved 
were shown to be numbers 13 and 1 4 [45, XX, D-, D-t(13q 14q)+]. 
Using the same technique we identified the abnormal chromosomes in 
a case of translocation Down syndrome [46, XX, t (21q 21q)-|—. We 
were also able to confirm the finding that the Philadelphia chromosome 
(Ph1) is the one not involved in Down’s syndrome and to show the 
banding pattern of the extra chromosome involved in trisomy 18 (47, 
XX, 18-|-).

REFERENCES
1. Sumner, A. T., Evans, H. J., and Buckland, R. A.: New technique for distinguis­

hing between human chromosomes, Nature New Biology 232: 31, 1971.
2. Drcts, M. E., Shaw, and M. W.: Specific banding patterns of human chromo­

somes, Proc. Nat. Acad. Sci. 68: 2073, 1971
3. Patil, R. P., Merrick, S., and Lubs, H. A:. Identification of each human chromo­

some with modified Giemsa stain, Science 173: 821, 1971
4. Schnedl, W.: Banding pattern of human chromosomes, Nature New Biology 

233: 93, 1971



GIEMSA BANDING PATTERNS 145

5. Moorhead, P. S., Nowell, P. C., Mellman, W. J., ctal.: Chromosome prepara­
tions of leukocytes cultured from human peripheral blood, Exp. Cell Res. 20: 
613, 1960

6. Seabright, M.: The use of proteolytic enzymes for the mapping of structural rear­
rangements in the chromosomes of man, Chromosoma 36: 204, 1972

7. Amo, A., del Gullon, A.: Familial translocation t (3p4- ;8p-) studied by banding 
with giemsa staining, Humangcnetik 15: 14, 1972

8. O’Riordan, M. L., Robinson, J. A., Buckton, K. E., and Evans, H.J.: Distingu­
ishing between the chromosomes involved in Down’s syndrome (trisomy 21) and 
chronic myeloid leukemia (Phi) by fluorescence, Nature, 230: 167, 1971

9. Taysi, K., Bobrow, M., Balci, S., Madan, K., et al. Duplicationdeficiency 
product of a pericentric inversion in man: A cause of Di trisomy syndrome. 
J. Pcdiat. (in press).

10. Ridlcr, M. A. C.: Banding patterns of metaphase chromosomes in Down’s 
syndrome, Lancet 2: 354, 1971

11. Chernay, P. R., Hsu, L. Y. F., Streicher, H., and Hirschhorn, K.: Human 
chromosome identification by diiTcrcntial staining: G group (21-22-Y), 
Cytogenetics 10: 219, 1971

12. Halicioglu, C., Tuncbilek, E., and Say, B. : Giemsa banding in Di trisomy 
syndrome, Humangenctik 15: 285, 1972

13. Caspersson, T., Lindsten, J., Zech, L., Buckton, K. E., and Price, W. H.: Four 
patients with trisomy 8 identified by the fluorescence and giemsa banding 
techniques, J. Med. Genet. 9: 1, 1972

14. Rowley, J. D., Bodmer, W. F.: Relationship of centromeric heterochromation 
to flurorescent banding patterns of metaphase chromosomes in the mouse, Nature 
231: 503, 1971


