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On account of the relative high frequency of homozygous people
with blood group O or Rh-negative it does not cause any problems
to determine frequencies of the silent genes O or d. But this is
not the case in systems in which the silent gene is rare. In some
cases proof of a man’s paternity rests on both he and the child
possessing a rare silent gene. In such cases the man will mostly
be heterozygous with respect to this gene. In serostatistical
terms this means that the triplet in question can give only a ne-
gative indication of paternity; moreover, the rarer the gene, the
more negative the indication.

In contrast to variant genes, the biostatistical value of silent
genes depends on the kind and frequency of the other alleles in
the system. Given heterozygosis for the silent gene in child and
putative father (pf) and a frequency of 0.01, one will obtain e.qg.
in the Fy(a,b,0)system EM 11.383, and
in the K(1,2,0)system EM 10.580.

An EM limit for the inclusion or non-inclusion of a rare silent
gene in a gene list presupposes that the other allele frequencies
in the system are fixed. Alone the problems raised by aliens ren-
ders this impracticable. As a solution to the problem we propose
the fiction of proof of the silent gene. In this event one would
always obtain a positive indication. A frequency of 0.00135 for
the silent gene would produce an indication of W = 99.73% and the
corresponding predicate "practically proven". Rare silent genes
could then be placed in the same category as rare variants: ge-
nes with frequencies below the proposed frequency limit of 0.00135
would not be included in gene lists for biostatistical tables,
whereas those with frequencies above would (Hummel 1983).

The existence of a rare silent gene is shown by the occurrence of
genetically "incompatible" mother-child combinations. The frequen-
cy of this gene can be calculated from the frequency of these com-
binations:

In a case of "incompatibility" let the genotype of the child be
A;0, that of the mother Aj0. Then ajsajeag will be the frequency
of the "incompatible" motﬂer-child doublet. The probability of
such "incompatibilities" is
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where n is the number of non-silent genes. The number of "incompa-
tible" mother-child doublets, K, to be expected among N examined
doublets is K = pe¢N.

The frequency of the silent gene on the basis of found "incompa-
tible" mother- child doublets will then be

a =K/N1/Z[a (1-a)]

o =4

where aj (i=1,...,n) is the frequency of non-silent gene in the
system.

So far, the existence of silent genes with a frequency greater
than 0.00135 has been empirically established - i.e. using "in-
compatible” mother-child combinations - in the systems Duffy, GPT
and Kell-Cellano. Current biostatistical tables take this into
account (Hummel 1986). Accordingly, in these systems opposite ho-
mozygosity between child and pf no longer results in exclusion of
the man from paternity; instead, the result is a high EM value. -
One can also estimate the frequency of silent genes using the ma-
ximum=likelihood technique. If, using at least 3 phenotype fre-
quencies, one determines not n but n+1 gene frequencies, then,

as a rule, the Hardy-Weinberg law of panmixia will be better ful-
filled if a silent gene is present than if not. -

Table 1 (see below) compares the results of an empirical survey
on silent gene frequencies in Germany ) with those obtained from
statistical estimates.

As the table shows, there are, for the most part, only minor dif-
ferences between the empirically determined frequencies of silent
genes and the estimates by maximum likelihood. -

Neither the estimates nor the empirical survey produced any indi-
cation of the existence of a silent gene of determinable frequen-
cy in the systems ADA, AK, C3, C6, F13B, Gc or 6-PGD (not in the
table). The existence of silent genes has been proven for the sy-
stems acP, Kidd and Bf; however, both the estimated and empirical
frequencies are lower than 0.00135.

In the Tf system the single occurrence of a mother-child "incom-
patibility" in 2,200 doublets leads mathematically to a relative-
ly high frequency of the silent gene. But this frequency is not
supported by the maximum-likelihood estimates. Hence, one may as-
sume that the silent gene frequency in the Tf system lies below
0.00135. - In the GLO system, too, the calculations with the phe-
notypes produced a low silent gene frequency; however, among
12,177 mother-child douklets 10 were incompatible, giving a fre-
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quency of the silent gene of 0.0016, i.e. just above the limiting
value of 0.00135. Nevertheless it seems not justified to include
a silent gene in the GLO gene list.

In the systems Hp and Pi the M.-L.-estimates produced silent-ge-
ne frequencies of 0.0014 and 0.0065 respectively, i.e. above
0.00135. However, as the empirical survey does not support these
values these systems do not have to be extended to include a si-
lent gene either.

This leaves the systems PLG, EsD and PGM{. In all three both es-
timates and empirical survey indicate a silent gene with a fre-
quency of more than 0.00135. Hence, in new biostatistical tables
these 3 systems should be expanded to include a silent gene, as
was done some time ago in the cases of the systems Duffy, GPT and
Kell-Cellano.
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