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On the mode of transmisgon of X-chromosomes in the ancestral table
( Ahnentafd )

by Dr. Felix v. Schroeder

Although the primary interest for most genedogists engaged in family reseach is historicd,
particularly when this goes bad as far as the 17th or I6th century, certain geneticd aspeds may
also be mnsdered. In fad, the individual ancestor does not necessarily transmit the percentage
of genetic units caculable from the genedogica table to the person under investigation. For
example, we would exped 1/64™ of an ancestor’s genetic material from the 64th ancestral line to
be passd on to the person being investigated. However, as a result of meiosis half of the
individual's chromosomes are not transmitted and so it is largely a matter of chance from which
ancestor the person recaves a greaer or smaller share of genes. As | showed some time &o,
in extreme caes it is even possble that not a single gene is inherited from one of the
grandparents.

Although ancestors who lived long ago are of more or less minor interest from the scientific
point of view — most hereditary fadors cannot be recmnstructed and from which ancestor this or
that gene was inherited remains an open question - Arndt Richter pointed out in a remarkable
article dedicated to Prof. Rosch that there ae other conditions for sex chromosomes because of
their spedal mode of transmisson. 2

It is known that a man's pair of sex chromosomes consists of one X- and one Y -chromosome,
while awoman has two X-chromosomes. The Y-chromosome is only passed down from father
to son, i.e. purely patrilined; this has long been recgnised in literature ad is common
knowledge among biologists and historians. Surprisingly, it had been overlooked or only
marginally noticed that this mode of transmisson for the Y -chromosome must mean that there is
also a spedal mode of transmisson for the X-chromosome which prevents a large number of
ancestors from passng ont h i s chromosome with all its genes to the person being investigated.
It isthanksto Arndt Richter that this was pointed out.

Briefly, a man hes the Y-chromosome from his father and the X-chromosome from his mother.
None of the genes present in the f ather' s X-chromosome can therefore be passed on.

A woman has two X-chromosomes, one from her father and one from her mother. She receves
the X-chromosome fadors of both parents. Of her grandparents her father' s father is excluded,
so she can only receve X-chromosome fadors from threeof her four grandparents. If we further
investigate the fad that a male person' s father is always eliminated from transmitting the X-
chromosome fadors, and ask who in the family tree ould have caried the X-chromosome
fadors of the person being investigated, the following sequence of numbersis found :

A male can inherit the X-chromosome from the following number of persons:

of 2 parents 1 person
of 4 gandparents 2 persons
of 8 gedgrandparents 3 persons
of 16 ancestors 5 persons




A female can inherit the X-chromosome from the foll owing number of persons:

of 2 parents 2 persons
of 4 gandparent s 3 persons
of 8 gedgrandparents 5 persons
of 16 ancestors 8 persons

The number of posshle persons is the same for both sexes but with a one-generation shift. The
number of posshle persons from whom the X-chromosome fadors can be inherited increases
from generation to generation in the following sequence

2,3,5,8, 13 21, 34,55, 89, 144, 233
but it is aways increasingly lower than the number of ancestors in ead generation so that in a
woman's 1024h line only 144 persons ( 14.06% ) and in a man's 1024h line only 89 persons (8.
69%) can have transmitted X-chromosome fadors to the person in question. The further badk we
go, the lower is the percentage of possble axcestors involved in passng on X-chromosomes in
relation to the total number of ancestors. (It could be interesting to search out these persons in
your own ancestral table.)
It should be stressed again: not everyone who could share X-chromosome fadors with the
person being investigated is necessarily involved; important is the cetainty that an increasingly
large number of ancestorsc a n n ot share these fadtors with him.
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