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ABSTRACT lu the late 1960°s and 1970's the Y-
lenglh polymorphism was used in many population ge-
netic studies. Most of these mvestigations were made
with the Y/F-index. In this study the value of this
method is critically discussed appiyving a computer
supported analysing system.

INTRODUCTION

Extreme vanations of the length of the Y-
chromosome were first discussed at the Lon-
don Conference (1963). Cohen et al. (1966)
showed that the length of the Y-chromosome
varied not only from individoal w individual,
but also from population to population. The
heterocromatic region of the end of the long
arm has been considered responsible for the
variation of the length of the Y-chromosome
(Schnedl, 1971; Nielsen and Friedrich, 1972),
The reason for this length polymorphism wis
discussed by some authors assuming a strong
winding up of the chromatin (Wennsudm and
De La Chapelle, 1963; Court Brown, 1967),
while others supposed a duplication or dele-
tion inside the heterochromatic segments
(Wahlstrism, 1971; Verma et al., 1978).

In the late 1960°s and the 1970's, several
investigations were made with the Y/F-index.
Table 1 shows the results of these investiga-
tioms. They were carried out with different
techniques: Different staining methods and
different methods of measuring the length oi
the chromosomes. So, the question is, 1s it
possible 1o compare the results of these in-
vestigations? The aim of this study is to dis-
cuss whether it is recommendable to employ
the Y-lengih polymorphism in the form of Y-
indices in population genelic studies.

MATERIALS AND METHODS

Blood samples were taken from unrelated
students of the University of Bremen. Stan-
dard protocols were used for metaphase
preparations and Giemsa staining. Five well
spread metaphase plates from each individual
were scanned into the computer. The piclure
of the metaphase plate were opumized with
the sofiware OPTIMAS 4.0. The measure-
ment of the chromosomes was alsu dong with
this software. Figure 1 shows a scanned met-
aphase plate as it is seen on the compuler
screcn. To study the length varition among
Y-chromosomes, the Y/F index was calcu-
lated as follows: Y/F = wtal length of the Y-
chromosome/average length of the F-group
chromosomes (19 and 20). The F-group
chromosomes were measured diagonally from
one end of chromatid A to the other end of
chromatid B and the Y-chromosome was
mesurcd from the end of the short arm o the
end of the long arm.

RESULTS AND DISCUSSION

It was not possible o make reproducible
measurements. At first, we recognized that it
wits not ununportant which diagonal of the 1
group chromosomes was measured, because
some of them were shorter than the others.
The reason for variation of the index there-
fore, could be the technigue of metaphase
preparation: the average length of the F-
group chromosomes varied considerably. So,
the Y/F index also varied considerably,
within the same metaphase. Secondly, 1t was
not possible, when measuring the same chro-
mosome twice, 10 oblain the same measure-
ment. Calculating with the results of the dif-
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Fig. 1. Scanned metaphase

Tabl. 1 : ¥/F-Indices in dilferent populations

8. MULLER AND H. WALTER

Population " ¥F s References

crim. Swedish 106 0.89 0.0% Akesson & Wahlstrdm (1977)
norm, Swedish 49 0.B8 0.7 Akesson & Wahlstrom (1977)
ment.Danish 162 0.89 0.07 Christensen & Niclsen {1974)
norm, Dapish 140 054 0.07 Christensen & Nielsen (1974)
newh. Danish 104 0.54 0.07 Nielsen & Friedrich (1972)
crim. Danizh 407 0.94 0.07 Mielsen & Friedrich (1972)
newh. Danizh 140 .83 - Nizlsen & Henriksen (1972}
crim. Danizh 151 058 - Nizlsen & Henriksen (1972)
Danish 1060 .88 - Zeuthen & Nielsen (1973)
crim. Germans 50 .58 (.06 Schweinger & Wild (1974)
norm. Genmans 50 0.90 0.08 Schweinger & Wild (1974)
Auslrians 40 0498 - Schaedl (1971}

crim. French 50 0.92 (.08 Benezech et al. (1976)

norm, French 50 092 0.08 Benezech et al. (1976)
MNubians 24 093 - Nagjleti et al. (1979}
Tapanese 11 0.87 0.05 Makino & Tagaki (1965)
UsA White ailk .02 - Werma et al. (1978)

crum. Canadians B4 103 (.09 Soudek & Laraya (1975)
norm. Canadians s 097 (.06 Soudek & Laraya (1975)
newh. Indians 170 .51 0.0% Potluri «t al.. (1987)

Hajputs 100 09 0.14 Gaosh & Singh {1975)
Punjabis 10 80 0,10 Gosh & Singh (1975)
Caucasians 60 1.02 0.09 Werma et al. (1983)

UsA Black i .09 .10 Verma et al. (1983)
East-Indians T 1.20 .10 Verma et al. (1983)

lapanese 20 1.00 il Cohen et al. (1966)

Indians 20 (LEE .15 Cohen et al. (1966)

USA Black 20 0.92 0.09 Cohen et al. (1966)
East-Europ. Jewish 20 010 0.10 Cohen et al. (1966)
Anglo-Saxons 20 113 0.0% Cohen et al. (1966)

Jats 400 .88 .16 Kenue (1979cf Potluri et al. (1987)
crim = eriminal ment. : mentally retarded norm.: normal newh. : new borns
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ferent measurements, the Y/F index varied
considerably.

Considering the results of these investiga-
tions using the analysing-system OPTIMAS
4.0. the results obtained by the different au-
thors, shown in table 1 have to be seen in a
different way: Most of the cited authors
made slides of their metaphase plates and
projected them o a screen, where measure-
ments were made. It seems that a computer
supported analysing system, like OPTIMAS
4.0, with the option of optimizing the picture
in contrast, brightness and also size, must be
a4 more precise system for measuring very
smau objects like chromosomes.

Even if the authors cited in table 1 have
not had these problems of non-reproducible
measurements, the standard deviations of
most of these investigations are too large to
distinguish different populations. And, the
range of most Y/F-indices, therefore, is not
spread wide enough to make statements con-
cerning the relationship of .different popula-
tions. Also, within one population it seems
not clear whether there is just "one” Y/F in-
dex, or whether the Y/F index is obtained by
chance, like in the different Danish sumples,

It seems, therefore, that indices of the Y-
chromosome, like the Y/F-index, are not
suitable for population genetic studies. It
seems much more informative o study Y-
specific DNA-polymorphisms, like Restnie-
tion Fragment Length Polymorphisms
(RFLP's) or Variable Number of Tandem
Repearts (VNTR's)
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