DNA: Background
Did you get a DNA testing kit for Christmas? Do you want to know if those stories about a
Native American ancestor are true? Do you want to find cousins, lots and lots of cousins? What can
you learn from a DNA test?
Now this is the time where you will wish you paid more attention in high school biology
class. But don’t worry, you can get up to speed with a little research.
DNA stands for deoxyribonucleic acid. DNA is the molecule that contains the genetic code
of organisms (Thanks, Wikipedia.) DNA genealogy and genetic genealogy are terms used
interchangeably.
Genetic genealogy is the use of various scientific tests such as DNA analysis to determine
relationships. To a lesser degree, information can be obtained about ethnicity and predisposition to
certain conditions. The laws of inheritance of certain physical traits are the basis.
Gregor Mendel, who studied inheritance patterns in garden peas, is considered the originator
of modern genetics. Early research showed that some genes and their associated traits are dominant,
while others are recessive. In real life what this means is that when one parent carries a dominant
gene, and the other does not, then the offspring will show that dominant gene. Recessive genes will
not be obvious in the children unless both parents carry that trait. The children can still pass these
genes on, though.
In humans, indirect traits such as blood groups were first used to show kinship. If a person’s
blood group is known, as well as that of the putative parents, then it is sometimes possible to
determine parentage. For blood groups, this works much better to disprove parentage than to show
that someone definitively is a parent.
By constructing detailed charts of familial relationships, it is also sometimes possible to show
how a disease runs in a family. Again, this is an indirect proof of the actual genes that are being
passed on.
In the 1950s, two English researchers, Watson and Crick, are credited with discovering
DNA (deoxyribonucleic acid.) This is sometimes called the genetic code. DNA consists of four
amino acids, which are recombined into pairs. These pairs then form an infinite variety of patterns
to make up the very basis of life. The pairs twine about each other when viewed under a
microscope: the shape of the structure is called a double helix.
Humans inherit DNA from both parents. Each inheritance is unique and random. What this
means is that even siblings do not inherit the exact same genes from their parents. The general
exception to this would be identical twins and certain other multiple births.
The DNA testing that is popular on detective shows is different from that which is used for
genetic genealogy. Each person’s DNA is unique, like fingerprints. The DNA tests used for
detective work usually try to match DNA evidence with a different part of the genome, or full
genetic sequence, of a suspected criminal. More recently, databases of information from consumer
DNA testing have been used to identify criminal suspects.
There are three main types of DNA testing: mitochondrial DNA, Y-DNA, and autosomal.
All people inherit a part of their mother’s DNA, called mitochondrial DNA or mtDNA.
Both men and women get this genetic marker from their mother. Mitochondrial DNA changes quite
slowly, with very few mutations over the centuries. For practical purposes, this means that mtDNA
matches generally have a common ancestor thousands of years ago. So mtDNA is better for ancient
origins or “deep ancestry” more so than finding recent connections.
Mitochondrial DNA is present in every cell of the human body. It is not the same as the X
chromosome, which will be discussed later.

When DNA testing for genealogical purposes was first thought of, it was assumed that there
were a great many original ancestors. To everyone’s surprise, it was determined that the great
majority of Europeans descend from only seven ancient women. So, there was a book published
called The Seven Daughters of Eve. Once testing was done on other population groups, of course
more ancestors were found. Nevertheless, the total number found so far is about 29.
This does not mean that there were only 29 women living in the distant past in some tiny
tribe. What it does mean is that only 29 women or so had daughters who passed down this DNA
unbroken over the centuries. If you just take your family tree as an example, you can see how
quickly a certain maternal line could die out. Look at all the people in each generation who never
had any children or had no daughters. Multiply this by dozens of generations and the small number
of ancestors begins to make sense.
While men also inherit mtDNA, all men inherit Y-DNA from their father. This is carried on
the Y chromosome. Therefore, it is possible to trace a man’s ancestry back to his oldest paternal
ancestor. Y-DNA mutates, or changes, faster than mtDNA. It is often possible to find matches
through Y-DNA testing within the last few hundred years. This is frequently recent enough to be
able to confirm relationships using traditional paper research.
Likewise, there are only a few paternal ancestors found so far. The current number is around
20. Again, these are just the men who have an unbroken line of sons, and it does not mean that
there were so few men at one time.
Both these forms of DNA testing are useful in excluding possible relatives. Like blood tests,
in some situations, a person could be definitively shown as not having the presumed relationship. It
is important to remember that the persons being compared must share a potential ultimate maternal
or paternal ancestor. Only men can be compared for Y-DNA, and it must be on the direct male line
for each person. Men or women can be compared for mtDNA, and it must be on the direct female
line for each person.
What this also means is that often only one person needs to be tested in an extended family.
It would not make sense for brothers with the same father to be tested, or for people who share the
same mother. The possibility of a different result on either of these tests is very slight.
Scientists have found that there is indeed an original Eve and an original Adam. They may or
may not have lived at the same time. This is possible because there are two lines of inheritance here,
which did not have to be parallel. In any event, these individuals lived in Africa.
While there is a lot of debate over which paths ancient peoples took out of Africa, genetic
genealogy has shown that modern humans did most probably originate there. Other human species
have been found elsewhere: it is uncertain how much of our ancestry can be linked to them. The
two main species that are being studied are Neanderthal and Denisovian. Recent genetic testing has
shown traces of both these other species in the genome of Homo sapiens.
One of the proposed ways to determine migration routes is by genetic mutation patterns.
Africans show the highest number of mutations in their DNA. What this shows is that they have
had the longest amount of time to accumulate these slow changes.
Other changes show that relatively few persons migrated between various points over
human history. I have already mentioned that seven women account for most of the maternal
European ancestry. Native Americans share only three or four common maternal ancestors, and
there are similar situations elsewhere.
Each of these original ancestors has been the mother or father of a haplogroup, or a distinct
set of people. A letter or even a name is sometimes assigned to each unique ancestor who started a
new branch. My husband and I both descend from the “Seven Daughters of Eve”: my ancestral
mother is Ursula and his is Jasmine.

Now I will talk about the third and newer form of DNA testing: autosomal. This tests a
different type of DNA than mtDNA or Y-DNA. It is used to determine general ethnic descent
and/or relationships between various possible relatives.
The ethnic portion is based on samples of various indigenous populations. Usually the
samples are taken from persons who had all four grandparents born in their same native country. As
people become more mobile, the reliability of this testing becomes harder to ensure. Generally,
persons in a stable population will share a great deal of common genes.
Likewise, you tend to share genetic material with your blood relatives. The amount cannot
be scientifically determined. Formulas have been developed to approximate degrees of relationship.
It is often possible to find relatives as far away as seventh or eighth cousins through autosomal
testing. An eighth cousin would share an ancestor 10 generations back. The time frame would be up
to 250 years ago. (There is some variation in generations but that is a good rule of thumb.) However,
it is also possible for two siblings not to match the same (somewhat distant) cousin because of the
random nature of inheritance. (If someone is a second cousin or closer, you will match them at
some level. But the odds begin to drop at the third cousin mark.)
It is very important to realize that inheritance is like tossing a coin or shuffling cards. The
“draw” or child that results is completely random. The odds change every time and are independent
for each event.
It also means that you could test as 1% Native American while your sibling could test as
10% Native American, and a third sibling could test as having none, for example. Yet you share the
same great-great-grandparent. The Native American DNA simply recombined in a different way, so
you all really have different levels. Another possibility is that the levels are simply too tiny to register
on the test. A third possibility is that the person showing no Native American ancestry just did not
get any of those genes.
Humans have 46 chromosomes, 44 of which are 22 regular chromosomes found in pair. The
23rd pair is the sex chromosomes, XX for women and XY for men. The inheritance pattern is
different for this last pair.
Men inherit their Y chromosome from their father and their X chromosome from their
mother. However, a woman’s X chromosomes come from both sides. What this means for both
sexes is that distant female ancestors who are not in the direct maternal line can contribute X
chromosomes to a person. Thus, X inheritance differs from mitochondrial DNA, which is only
passed in the direct maternal line for persons of either sex. In women, the X chromosome is not
passed on intact as mtDNA is. This also means that it is rare to inherit all an X chromosome from
one ancestor.
Once you have done autosomal DNA testing and found persons who match you on the X
chromosome, there are charts you can use to determine the possible ancestors you have in common
with those people. For women, it is not usually very useful, but for men, you can eliminate the
father’s father’s line as the one in common with matches.
These are the three main types of DNA testing. Other tests aim to find out specific details of
your genetics. It is best to do further research about those tests if you are interested in learning other
aspects of your background.
I should point out that this testing can be done with a saliva sample or a scraping of the
inside of the cheek. Blood does not need to be drawn.
Many different companies offer these tests. Each has a slightly different way of doing the
research. It is important to understand the differences before you spend hundreds of dollars on
testing. Like most technology, the price has come down tremendously over the years, but I would
not call genetic testing cheap.

You must determine what you want to find out. Four of the major reasons for testing are
Adoption, Deep Ancestry, Ethnicity, and Genealogy.
Be sure and ask many questions too, about what the test does. There are very few instances
where a DNA test will give a definitive answer. Often you can narrow down the possibilities. But
sometimes you will not know any more about a situation than before you took the test. Personally, I
have learned to go with the flow, and follow the leads from the test. Some of the family lines I have
done the most research on are the ones that I have the least DNA inherited from. On the other
hand, I have been led in interesting directions, and have broken down a few brick walls.
Like all genealogical research, be prepared for unexpected findings. The three major ethnic
groups African, Asian, and European are quite distinct. Please note that this differs from race but is
rather a matter of ancestral geographic origins. Telling the difference between your English and
German ancestry is hard to do but finding even trace amounts of one of the three groups usually
means that ancestry is present. If in doubt about the results, you can test with a different company.
Usually the amounts will vary, or the trace amounts might show up as “undetermined”, but they are
there and real in most cases. Then there was the white supremacist, Craig Cobb, whose DNA test
revealed an ancestry of 86% European and 14% African, an awkward moment filmed for television.

DNA Testing Companies
o 23andMe http://www.23andme.com
o AncestryDNA http://www.ancestry.com/DNA
o Family Tree DNA http://www.familytreedna.com
o My Heritage DNA https://www.myheritage.com
o Other companies can be found listed on the wiki for the International Society
of Genetic Genealogy (ISOGG) at http://www.isogg.org/wiki

Web Links
International Society of Genetic Genealogy
https://isogg.org/
Simplified mtDNA Lineages
https://tinyurl.com/r78chnw
Cartmel, Cumbria, England
https://en.wikipedia.org/wiki/Cartmel
Y-DNA Haplogroup Tree
https://tinyurl.com/st2n6gm
Royal Wootton Bassett
https://en.wikipedia.org/wiki/Royal_Wootton_Bassett

Oldest mtDNA ancestor of the person used as an example
Ann Raft
1590BIRTH
1590
DEATH Unknown
12th great-grandmother

Facts
Age 0 — Birth



1590


Age 29 — Birth of Daughter Elizabeth Berry(1619–1675)

1619 • Cartmel, Lancashire, England

Age 85 — Death of Daughter Elizabeth Berry(1619–1675)



1675 • Ditchley, Northumberland Co, VA

Marriage



Lancashire, England
Nicholas BERRY
(1590–)

Spouse & Children


Nicholas BERRY
1590–



Elizabeth Berry
1619–1675

Sources

Oldest X-chromosome ancestor of the person used as an example
Margaret Gerwaie Skeate
BORN

ABT 1567, Wootton Bassett, Wiltshire, England

DIED

1638, Wootton Bassett, Wiltshire, England

11th great-grandmother

Facts
Age 0 — Birth



ABT 1567 • Wootton Bassett, Wiltshire, England

Age 38 — Birth of Son William Skeate(1605–1655)



1605 • Wiltshire, England

Age 71 — Death of Husband John Skeate(1565–1638)



20 Mar 1638 • Wootton Bassett, Wiltshire, England

Age 71 — Death



1638 • Wootton Bassett, Wiltshire

Family
Parents


James Willis Skeate
1544–

Spouse & Children


John Skeate
1565–1638

William Skeate
1605–1655

Sources

