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Almost every cell in our bodies contains DNA. DNA is a molecule that

stores the instructions for how our bodies work and it is passed on

from parents to their children. In this article, we show you how DNA

can be used as a time machine, taking us back many thousands of

years and revealing stories of our ancestors. For instance, we can

find out about the ancient history of humans, and tell where and

with whom our ancestors likely lived. DNA can also tell us about a

country’s recent history, uncovering stories of how ordinary people

lived or moved about.

INTRODUCTION

Our DNA is like a long diary of human history, passed down

DNA

Molecule that stores
the instructions for how
our bodies work. It is
passed on from parents
to their children, and
sometimes mutates,
causing small

from generation to generation. This diary contains many fascinating
stories of our ancestors, with each new generation adding its small
contribution. Using mathematics, statistics, and computers, scientists
can uncover these stories by making sense of small di�erences in our
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Figure 3

Figure 3

DNA can be used like a
clock to figure out
when two populations
likely came together.
For example, if a group
of people from Iberia
and a group of people
from North Africa had
children together, the
DNA of their
descendants would
look like a mosaic of
chunks from the two
ancestral groups. Using
DNA from lots of
people today, scientists
can figure out which
chunks were likely
inherited from the
di�erent ancestral
groups, and the size of
the chunks tells them
when the population
mixing likely first
happened.

than the Cornish, just across the River Tamar (Figure 2). There are
many other areas of relative isolation, such as North and South Wales,
West-Yorkshire, and geographically isolated places, such as theOrkney
Islands. Interestingly, these patterns reflect certain events in history,
such as areas of di�erent settlements of Britons and Saxons around
600 CE.We now know that small regional di�erences like these are not
unique to Britain, as they have also been found in many other parts of
the world, such as Spain, Ireland, Italy, Finland, and Japan, each with a
unique story to tell.

THE HUMANMIGRATORYMELTING POT

By looking at DNAwe know that geographical features, such as the sea
or mountains, can be barriers to people meeting and having children
together—but not always. There are many examples in human history
of groups of people moving, sometimes across vast oceans and huge
mountains, and having children with other people they meet. We can
see this in the DNA of people living today.

One clear example of this is in Iberia (including today’s Spain).We know
from written history that there was a migration of people from North
Africa into Iberia during the time of Muslim rule (around 700–1200 CE).
When scientists compared the DNA of Spanish people today with that
of people from elsewhere in Europe and in North Africa, they could
see that the North African migrants most likely had children with the
locals [5]. This is because, for some chunks of DNA, the ancestral lines
of a Spanish person merge most recently with a modern-day person
from North Africa (usually North Morocco), but other chunks merge
first with a person from Europe (usually France).

The DNA of modern-day people can also tell us when the mixing of
historical human populations is likely to have occurred. Over many
generations, the chunks of DNA inherited from each of the original
ancestors get shu	ed up among the descendants into smaller and
smaller chunks. We can use this shu	ing like a genetic clock, to
count how many generations have passed since the initial mixing
[6] (Figure 3). In the case of Iberia, DNA revealed that most of the
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mixing probably happened between 860 and 1120 CE, beginning a few
generations after the initial migration from North Africa [5].

CONCLUSION

Our DNA contains stories of the ancient past, long before any written
records existed. These stories add to archeological finds by telling us
things like how many people likely lived in the ancient past, and when
di�erent groups of humans likely came into contact with each other.
DNA can also add another dimension to our history books, by telling
us about the events that shaped the lives of ordinary people, not just
those who happened to be in charge.

Learning about our shared history is interesting in itself, but studying
small DNA di�erences (and their origins) between people is also crucial
for understanding human health. Scientists are busy studying DNA to
better understand the processes that keep us well or make us sick, and
to discover new treatments to make us better [7]. By deciphering the
genetic code of people living today—with the help of mathematics,
statistics and computers—we can both uncover the story of our past
and improve our health in the future.
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YOUNG REVIEWERS

ANNA-MARIE, AGE: 15

My favorite subject is biology, I like bionics. In future I would like to work on new

materials, new substances. I am curious about the mysteries of the universe, there is

so much to discover.

MARIANA, AGE: 15

Hi! My name is Mariana and I am 15 years old. I like reading books, spending time

with animals, and I love swimming. I consider every day brings an opportunity for me

to learn something new and for being happy.

ZARA, AGE: 14

My name is Zara and I am 14 years old. In my spare time, I enjoy reading, helping my

community, and playing volleyball. I think it is important to work hard for achieving

our dreams and for being a better person every day.

AUTHORS

LEO SPEIDEL

I studied mathematics at university in my home countries of Germany and Japan.

Being ofmixed ancestry, I always had an interest in wherewe come from and howwe

are all related. When I discovered that maths can be used to find out about our past,
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I decided that this is what I wanted to do. Now I am a researcher at the University of

Oxford, where I usemaths and stats to study genetics. *speidel@stats.ox.ac.uk

CLARE BYCROFT

I have always enjoyed puzzles and logic, so I studied mathematics at university in

my home country, New Zealand. It turns out that maths can be really useful for

studying DNA—nature’s instruction manual for life. At the University of Oxford (UK)

I used DNA to research the population history of Spain. I also helped curate a big

research database, the “UK Biobank,” that many scientists like myself are now using

to discover which bits of our DNA are most important for human health and disease.

*bycroftc@gmail.com
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