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NEWS AND VIEWS 

In Pursuit of the Y Chromosome 
A FEVER of excitement among cytogcneticists is being 
whipped up by a chemical used to treat malaria. 
The chemical, quinacrine dihydrochloride, has a 
remarkable and as yet unexplained propensity for 
staining the stem end of the y chromosome. n has 
already been used to spot the Y chromosome in 
human interphase cells and now tho same has been 
done for spermatozoa. The technique will certainly 
afford a useful test of success to those who arc trying 
to separate male and female determining sperm as a 
means of sex control. But the more immediate results 
will be in solving straightforward cytogenetic prob
lems as well as in clinical medicine and genetic coun
selling. Moreover, it seems that not only does quina
crine mark others besides the Y chromosome but also 
that a whole range of different specificities may lie 
waiting to be discovered among other fluorochrome 
chemicals, particularly those based on the acridine 
ring. At the least the new technique will hasten the 
rate of progress in human cytogenetics and with any 
luck the next five years should see a number of fresh 
insights opened into the behaviour of chromosomes in 
cells. 

The story began with the work of T. Caspersson 
and his colleagues who showed some two years ago 
that certain fluorescent derivatives of acridine stain 
tho chromosomes of various organisms. Last year one 
of Caspersson's colleagues, Laura Zech, noticed that 
quinacrine mustard makes part of the human Y 
chromosome fluoresce particularly brightly. This 
illuminating finding has been taken up in several 
laboratories and important discoveries seem to be 
emerging rather faster than they can appear in print. 
Two months ago, for example, P. L. Pearson, M. 
Bobrow and C. G. Vosa demonstrated that the quina
crine staining test shows up the number of Y chromo
somes in a human interphase (non-dividing) cell. 
This is an important time saver for those engaged in 
screening human populations for XYY males, the 
possessors of an extra Y chromosome who tend, as 
adults, to be found in prisons slightly more often than 
it seems they should be. Hitherto the only way of 
identifying the extra Y chromosome has been the 

laborious task of culturing leucocytes and doing a full 
karyotypic analysis. 'The quinacrine test is the exact 
counterpart of the simple stain for the Barr body which 
shows up the presence of extra X chromosomes and 
led indirectly to the discovery of X Y Y males in the 
first place. 

The next two apples to fall from the tree are dis
played in this issue (pages 959 and 961). Pearson and 
Bobrow have used the quinacrine technique to settle 
the admittedly somewhat academic issue, though one 
of thirty years' standing, as to whether it is the short 
arms or the stem of the Y chromosome that is asso
ciated with the X chromosome in meiosis; the answer 
is the short arm. 

Peter Barlow and C. G. Vosa have used the 
stain on human spermatozoa with the result that 
they have distinguished, as many geneticists have 
dreamed of doing, the male determining sperma
tozoa from the female ones. Admittedly this will not 
lead tomorrow to methods of sex control, if only because 
the dye almost certainly kills as it distinguishes. 
But in any case the quinacrine stain, or others like it, 
should provide a simple test for assessing the various 
methods, whether based on centrifugation or electro
phoresis, whereby people have sought to separate the 
two kinds of sperm. In the past the outcome of such 
methods has been uncertain because it could only be 
tested by breeding. 

Animal breeders should hold their enthusiasm for a 
little while yet. Dr Barlow has said on the telephone 
that quinacrine now appears not to distinguish the 
Y chromosomes of bull spermatozoa since it stains all 
the chromosomes equally. n may be that man is 
unique among the mammals in this respect. But even 
if quinacrine is selective only in man, its use in this 
species is not restricted to the Y chromosome. Dr 
Pearson and his colleagues at Oxford have found that 
certain of the autosomes take up the stain in a way that 
depends on the individual. The acridine dyes cer
tainly hold a lot of interesting secrets in store and in 
the coming months laboratories throughout the world 
will doubtless be fluorescing with excitement to find 
out just what these may be. 
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