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individual. This is without doubt a great obstacle in gaining more
extensive knowledge, for instance, about the pleiotropic effects of
the ABO genes. And, in countries like Denmark, where paternity
cases are to a very large extent based on blood group evidence, our
inability to distinguish between the homozygous AA or BB indivi-
dual and the heterozygous AO or BO individual, has cost quite a
number of men quite a lot of money, as they could not be excluded
as fathers even if they were not, e.g., if they were in reality of
genotype AA and the mother and child in question of genotype OO.
So this problem of finding a direct method for the determination
of a single O gene is of great scientific as well as-practical interest.
The prognosis for this kind of work will be touched on later. The
problem has been attacked from many directions, by physicists,
chemists, biologists, geneticists, and so on, but no absolutely convin-
cing results have appeared so far.

The nomenclature, the symbols of the genes, is by no means
fixed. Personally, I see no reason to introduce the symbols I°, IA,
and IB for the genes, as is done by many scientists, mainly gene-
ticists. The reason for doing this is obvious : it squares better
with the kind of symbols used in plant and animal genetics. However,
as long as there is no general agreement among serologists and human
geneticists, and as long as there is no real danger of mlsunderstan-
dings, I find it easier to denote the genes by single letters.

IFFor quite a long time only little was added to the genetic theory
put forward by Bernstein. In 1930, Friedenreich, in Copenhagen,
extended the three-gene theory to include a fourth allele. His conclu-
sions were based on the observation that red cells of group A could
be divided by means of specific antibodies. He showed that red cells
of most people of group A reacted with an antibody found in the
serum of some AB people, while a minority of people with group A
red cells did not react with this serum. The difference was thought
to be due to the presence of a specific antibody, later called alpha-],
vhich is detectable in the serum of some of those individuals who.
have red cell group A.B or MA..

Apart from this observation, which may obscure the picture a
bit, the rule of the reciprocal relationship is quite true : the pre-
scnce of antigen A in the red cell excludes the appearance of the
antibody anti-A in the serum of the same individual. Likewise, the
presence of antigen B excludes the appearance of anti-B, whereas
the presence of the so-called antigen O does not exclude the appear-
ance of either anti-A or anti-B in the serum of the individual in
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secretion-that these individuals have no B gene at their ABO locus.
It looks as if some factor may change the A antigen and give it a B-
like character. A few families exist in Wthh thls peculiarity seems to
be transmitted. :

Turning to the populatlon genetics aspects of the ABO blood
groups, it may be said that for no other locus in man, animals or any
other living things, do we have such an extensive knowledge of the
distribution of the alleles and the variations within and between pop-
ulation groups.

Analyses and comparisons of population groups ought to be ba-
sed upon gene frequencies because they allow a more detailed statis- -
tical treatment of the data and a check of the reliability of the tech-
niques used in the determination of the blood groups in the sample.
The gene frequencies are estimated from the sample investigated, and
of course the size of the sample (in addition to the reliability of the
technique) influences the validity of the estimate. Very simple for-
mulae exist; giving rough but highly useful approximations. The fol-
lowing symbols are always used : '

p denotes the frequency of the A gene

q denotes the frequency of the B gene

r denotes the frequency of the O gene
The simplest method of computing frequencies is as follows :

r = y/proportion of O people in the sample

q =1 — +/proportion of non-B, that is proportlon A+ pro-
portion O

p = 1— v/proportion of non-A that is -proportlon O + pro-
portion B

The frequencies vary not only from country to country and
population group to population group, but, even within a’ country
like Denmark, with a rather stable, homogenous population and very
few remnants of isolates, large samples show significant differen-
ces as we move from one part of the country to another.

The compilation made by Mourant, et al, in 1958 shows that the
rather few published reports on the ABO blood groups in Turkey are
almost exclusively based on soldiers (a common sourse of samples
for such purposes). The gene frequencies in the Asian part of Turkey
vary between the following limits : p, 0.242 - 0.366; q, 0.088 - 0.151;
r, 0.517 - 0.660. Very little work has been done on the subgroups of
A. Although derived from small samples, the figures given above
show that there are great variations within the country. Much more

work is needed before an accurate descrmtlon of ABO blood group
distributions can be made.







