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We were asked by the William Strother Socicty. Inc. to assist them, by the use of DNA analysis, in
their cffort to determine the ancestry of William Strother who had settled in Virginia by 1669. This is
the report on the results of our analysis.

Objective:

The Society advised that according to undocumented family legend, William Strother, the immigrant,
was a son of William Strother of Akeld, Northumberland, England, who was a son of Lancelot of
Kirknewton and Elinor Conyers. The Society had located male line DNA specimen donor volunteers
from a descendant of cach of four of the sons of William Strother, the immigrant. The Socicty had also
identified two male Strothers in England whose lineage was substantially documented back to Lancelot
of Felkington, reportedly a son of William of Akeld and who had volunteered as DNA specimen
donors. Further, the Society had found another male line Strother with a lineage that seemed to go back
to John of Ripon who was thought by some to have been related to William of Akeld. Thus the Society
had identified what appeared to be three separate Strother lineages each of which, by documentation or
family legend, may have gone back to a common ancestor.

The objective of the project was to determine by analysis of the DNA of the specimen donors, seven in
all, whether the descendants of William, the immigrant, had a common male ancestor with cither or
both of the other two groups. If they did, this would be evidence that William, the immigrant. was of
English ancestry.

Summary:

Blood samples were obtained from the voluntecrs in cach of the three lincages. Four blood samples
were collected from descendants of William, the immigrant, two samples from descendants of Lancelot
of Felkington, and one sample from a descendent of John of Ripon. DNA extracted from these samples
was subjected to analysis of 10 specific markers on the Y-chromosome. The results confirm that the
four descendants of William, the immigrant. arc descended from the same paternal ancestor, and that
the two descendants of Lancelot of Felkington are descended from the same paternal ancestor. The
data also indicate that it is extremely likely that these two groups, and the descendent of John of Ripon,
are not descended from the same paternal ancestor, and therefore, are not biologically related through
the male line.




Background:

Deoxyribonucleic acid (DNA) is the chemical that makes up our genes. DNA is made up of 4 different
building blocks that, for great simplicity, are denoted A. C, G, or T. Long strings of these building
blocks, usually several thousand, are necessary 1o create genes. Human beings are thought to have
about 100,000 genes. These genes are strung together in even longer strings that are organized into
chromosomes. People have twenty-three pairs of chromosomes; one of each pair is inherited from their
mother and the other from their father. Thus each person has two copies of each of the 100,000 genes.
The sex of each person is determined by a special pair of chromosomes, the X and Y. Women have
two copies of the X chromosome (one from their mother and one from their father), while men have
one X (from their mother) and one Y-chromosome (from their father). Thus it is possible to follow a
male line through many generations by looking only at the Y-chromosome.

The uniqueness of each person on this planet is partly determined by the variations that occur in their
genes. These variations (usually called polymorphisms) sometimes give their genes slightly different
functions, and thus lead to the uniqueness we see in each person. These variations can also be used to
trace the inheritance of specific genes back through specific individuals. Consider the following
analogy. If you are driving down the road, you will pass many road signs. While they may all be the
same size and color, they will be directing you to different places, and so there are many different
variations of the road sign. However, to get to a particular city, you will follow road signs that all have
the city’s name on them. They will all look exactly alike. Thus by following this particular variation
of the road sign through many different towns, you can eventually get to your particular city.

Genetics has been used for over thirty years to help determine the biological relatedness between
individuals. Initially only a small number of polymorphisms were known, and their primary usc was to
determine the biological fathers of children (e.g. patemity testing). This could be done with
polymorphisms on any chromosome. Recent advances have now allowed us to identify an enormous
number of polymorphisms on all the chromosomes, and so we can follow the inheritance of any
chromosome, including the Y-chromosome.

Results:

Blood samples were obtained from the volunteers in each of the three lineages, seven samples in all.
Four blood samples were collected from descendants of William, the immigrant, two samples from
descendants of Lancelot of Felkington, and one sample from a descendent of John of Ripon. DNA
extracted from these samples was subjected to analysis of ten specific polymorphisms on the Y-
chromosome. Each of the ten polymorphisms has a different number of possible variations that are
se¢en in the population at large. As many as fifty or sixty percent of people may have a particular
variation for a particular polymorphism and so one polymorphism alone would not be sufficient to tell
all the Y-chromosomes apart. However, by using ten polymorphisms almost all Y-chromosomes can
be distinguished, and we can thus determine if the Y-chromosomes from two different men were
inherited from the same male ancestor. We can use statistical probability to determine how likely it is
that two people are related by knowing how common each variant is in the population at large.

The seven DNA samples tested clustered into three groups. The four descendants of Wi}liam, the
immigrant, were in one group (group 1). They had the same variant at every polymorphism tested.




The uniqueness of this collective Y-chromosome is 9.6 x107, or approximately one in a million. The
two descendants of Lancelot of Felkington (group 2) had the same variant at every polymorphism
tested, and the uniqueness of their collective Y-chromosome is 2 x 107, or approximately one in five
million. The chromosome of the descendent of John of Ripon (group 3) had a uniqueness of 1.6 x 10%,
or approximately one in 600,000. The Y-chromosomes in these three groups were significantly
different from each other. Of the ten polymorphisms, seven had different variants between groups 1
and 2 and between groups 2 and 3. Groups 1 and 3 differed at two polymorphisms. Even a single
difference between Y-chromosomes suggests that they did not come from the same male ancestor, and
having multiple differences makes this even more likely. These data strongly indicate that these three

groups are descended from three different male ancestors and are not biologically related through the
male line.

The analysis just presented makes one simplifying assumption and that is that the DNA making up the
Y-chromosomes never changes when it is passed on from father to son. While changes are rare, DNA
can change through the process of mutation. That is, one variant can change into another variant when
it is passed-on to the next generation. For the Y-chromosome, this tends to occur about 3 times per
thousand people at each polymorphism. Again using statistics, it is possible to calculate the probability
that the chromosomes in the three groups in fact did really come from the same ancestor, but have had
mutations occur at these polymorphisms to make the observed changes. Between groups | and 2, this
would need to have happened at seven different polymorphisms, e.g. mutations would have had to have
occurred seven different times. Assuming there are seven steps between William the immigrant and
the common ancestor of the two descendants of Lancelot of Felkington, the probability that these two
Y-chromosomes are the same is extremely small, 2.1 x 10", or many times less than one in a trillion.
Similarly, assuming there are at least sixteen steps between the common ancestor of the two
descendents of Lancelot of Felkington and the descendent of John of Ripon, another extremely small
value, 5 x 1077 is obtained. Assuming that there are slightly fewer steps between William the
immigrant and the descendent of John of Ripon, and knowing that there are fewer (two) changes that
would have to occur, the probability that these two Y-chromosomes are actually related is 2 x 10%, or
approximately one in ten thousand.

Interpretation:

It is highly unlikely that any of the three identified groups are biologically related to each other through
common male ancestors. This could occur for two reasons. There may not be any true relationship
among these groups. Another possibility is that, while the genealogical records may seem correct,
there has been a mis-paternity (e.g. alternate father) somewhere in the genealogical lines. Given the
current data, it is not possible to tell which of these possibilities is the right one.
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