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Essay on the correlation between surnames
and Y chromosomes

Based on articles from around the world, this essay explains and comments on
said relation and its data analysis

Introduction

It’s known that the Y chromosome can only be
passed down every generation from male to
male, because the two main sexual chromosome
combinations in humans are XY and XX. This
means that the Y never has an equal copy to
recombine with, which leads to slow
deterioration of its genes.

Some studies have set their research on a very
related topic. In many cultures, surnames are
passed down every generation from father to
child, in a similar way to chromosomes. The
point is that both are usually passed down from
XY to their kids, and the male ones will be able
to pass them down again.

All of this means one thing: that, if we assume
noody changed or modified their surname, both
surnames and Y chromosomes are inherited the
same way, thus are always related and strictly
connected.

Of course, this is not the case, because names,
families and family records change all the time.
Even chromosomes can undergo mutations and
other changes, or maybe kids may be assigned a
surname that doesn’t correspond with their
biological father.

The experiment

The articles we are analyzing are based on this Y
chromosome-surname correlation. Through a
large number of volunteers who participated, the
researchers sequenced hundreds of genetic
samples. These were then grouped using the

subject’s surname and compared afterwards. The
results of this experiment gave the researchers
data like surname frequency, surname genetic
relation between “relatives” and number of
observed different genetic origins of a surname.

Of course, this experiment is heavily influenced
by unexpected and unknown variations in family
trees (such as name changes, adoption and
different parent children).

The results, having in mind the possible changes
on both names and chromosomes, can help us
understand cultural, genetic and historical
phenomenons in the studied communities.

We will mainly analyze the study made in Spain,
as it is the one we can relate more to, but please
keep in mind while reading that the studies made
in Ireland and the United Kingdom are also
being taken into account in our essay.

How was it done?

First of all, let’s talk about what they used in
order to obtain and analyse all of the genetic
information (this part will describe specifically
the spanish experiment).

The samples were extracted using ChargeSwitch
Forensic DNA purification kits, which then was
amplified with Yfiler PCR Amplification kits.
This allowed STR genotyping of the Y
chromosomes.

Let’s understand what this means: The forensic
DNA tests are able to purify and separate the
genetic material from samples (just like in
forensic duties, which require getting DNA from
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all sorts of objects and environments). It can get
the ADN from a wide range of places and
process it in 15 minutes, making it a good way
to ensure a fast and inexpensive way of getting
what we need from the volunteer’s sample.

Then we have the Yfiler PCR amplification
material. It will amplify only 17 loci of the Y
chromosome in a PCR. This is normally used,
for example, when you want to detect and
analyze male DNA in your sample while it is
masked by a lot of female DNA. It will be used
in this experiment to only amplify the Y
chromosome in the PCR, ignoring the rest of the
volunteers’ genetic material.

The technique used is the STR one, which stands
for Short Tandem Repeat of nucleotides, which
is usual in eukaryotic cells. Also, this enables
them to look for SNPs or single-base nucleotide
polymorphisms (between the participants’ Y
chromosomes).

The statistical software used in the study is the
ARLEQUIN v3.5.1.2. What’s interesting about
the statistical analysis is that they ensured to
keep the approach neutral using their own rules
and parameters to process the results.

This means there is no bias related to the other
studies in this field. For example, they had to
determine how much difference between
chromosomes is enough to no longer consider it
a “cluster”.

More specifically, they deduced the number of
mutational steps that makes two Y chromosomes
belong to different haplogroups, and then used
this rule to process the data into the results.

Results

The results obtained gave multiple points of
view and specific characteristics worth noticing,
but first of all, we’ll talk about the control group.

The experiment had a numerous control group of
samples which didn’t follow any surname
limitation. This was made to have a reference of

what’s the “normal” haplotype variation in
Spain.

This control group can be seen in the center of
the graph (Figure 1). The points around it
represent all of the studied surnames, and its
position depends on the amount of variation
inside the group.

For example, Ribalta, on the top left of the
graph, has very little inside variation of the Y
chromosome compared to the control group. On
the other hand, names like Marques are much
closer to the center.

Statistically speaking, it is shown that less
frequent surnames tend to be further off the
control group, which indicates less variation
between the Y chromosomes of its members.
Alternatively, more frequent surnames present a
higher variation and are located closer to the
control.

This, of course, is a general view and doesn’t
represent the outliers, but the trend between
surname frequency and its chromosomal
variation is pretty clear.

The study also analyses the correlation that lies
between surname frequency and the probability
of two random individuals (with this same
surname) of having identical Y chromosomes
(Figure 2).

Having in mind that the “rarer” surnames would
have a higher match chance (as the number of
samples was naturally lower), the results showed
that this increase was higher than expected. Of
course, this can be explained (the same way as
in the last figure) by thinking about how rarer
surnames are more related than commoner ones,
which can even come from different origins.

This graph has some outliers too, as expected.
Some surnames like Valbuena or Renau have a
much lower match chance than predicted by the
trend and others like Nortes exceed this
prediction by far.
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Now, let’s talk about the most complete graph
(Figure 3). This one shows us identical
chromosomes frequency (shown as the thickness
of the dots), the haplotype (determined by the
colour of the dos), the grouping of chromosomes
in “clusters” (circles around dot groups) and
difference/ mutational separation between
chromosomes (represented by the connecting
lines’ length).

This one gives us an idea of the distribution in
each surname case and its inner variation and
clusters. We can see some cases like Boluda, in
which the graph is divided in two main groups
and some like Fernandez, resembling the control
group in variance and grouping.

Further results analysis and relevant data

The study described differences between the
Irish, the British and the Spanish results worth
mentioning.

Spain has the higher percentage of people with
frequent surnames (20%) while Britain (8.5%)
and Ireland (6.4%) don't exceed 10%.

Spain also has a really high percentage of
inhabitants (around 65%) that share the same
haplotype, the R1b (yellow colour in Figure 3).
This was of course taken into consideration
while processing the data.

Lastly, it seems important to mention that
specific cultural origins for surnames (like
Basque or Catalan) and different kinds of
surnames are mentioned in the original article.

Personal opinion and conclusion

While it may seem like any other article about
genetics, the variety in the different studies and
the used techniques made us choose to write an
essay about this topic.

From reading the article to learning more about
the products used on the samples, writing about
the correlation between surnames and Y
chromosomes has been extremely interesting
and has given us new insight on what research
articles are.

Plus, the social and cultural side of the
experiment (the way the names are distributed or
inherited in each nation and community) has
been amazing to discover and analyze side to
side with its genetic counterpart.

Overall, we are satisfied with our research and
our essay and we look forward to keep learning
about similar fields of research.
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Figure 1: Multidimensional scaling plot based on Y-STR haplotypes. MDS analysis was based on an RST matrix of all surnames
and controls.

Figure 2: Match probability scores plotted against surnames ranked by decreasing frequencies. A trend line and the R2 value are
also shown.



Essay on the correlation between surnames and Y chromosomes: J. Campo Rubio and M. Alberola Solà 5

Figure 3: Selected median-joining networks. A selection of median-joining networks representing Y haplogroup and Y STR
diversity within surnames plus the control sample set. Each circle represents a distinct haplotype, with circle area proportional to

frequency and with the smallest circle in each network representing n=1. The line length between haplotypes indicates their
mutational divergence (SNP and STR mutational steps). The small red dots are median vectors (hypothesised and often ancestral
sequences required to connect existing sequences within the network). Borders of descent clusters are displayed by the solid-line

ellipses.


