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EDITORIAL

AU GOES BACK TO SCHOOL
We’re learning a lot this issue
EDITORS-IN-CHIEF
Cara Green
Laura Machado Toyos

First things first, we’d like to introduce
our new Editor-in-Chief, Laura Machado.
Since joining us in 2014 she has gone
from strength to strength, notably her
tremendous article on E numbers in our
tasty Food issue. But with great power
comes great responsibility and she’s joined
us here in the lofty heights of Editor-inChiefdom – oh what an exciting place to be!
Issue 13 (don’t worry, it’s only unlucky
for some) is all about those pesky, everyday
science questions that, let’s be honest,
you’re usually too lazy to find the answer
to. But never fear! AU Science Mag has
kindly done your homework for you.
Now don’t close your eyes just yet but on
page 9, Inez discusses how we fall asleep.
On page 11 our wonderful new Editor-inChief takes a look at all the tricksy things
we tell children. If you really want to get
your hands dirty, Cara and Anna have
produced a handy guide on experiments
you can do in your kitchen on pages 12 &
13. Some of our team attended the Flagship
Leaders event in February, which Abdalla
kindly gives us an update of on page 7.
So grab a cup of tea and take yourselves
back to a time before Google, when
your parents were the fountain of all
knowledge and you believed every single,
unresearched word they said. AU magazine
is here to debunk some of life’s great
mysteries.
Once you’ve finished reading our
magazine, if you still have a hankering
for more, visit our blog at ausm.org.uk
which is updated regularly by our fabulous
team. You can check out our Twitter @
AUScienceMag and Facebook page too.
We are always looking for keen editors,
designers, illustrators or writers. No
expertise is needed and we are happy to
have people from any discipline, not just
the sciences!
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Research carried out by a team at
the University of Aberdeen has found
that successful education of children
on the sugar content of food and
drinks does not reduce their sugar
consumption. The study, published
in the Journal of Nutrition Education
and Behavior, involved 268 school
children aged 10 – 12 years old from
across Aberdeen. Pupils received two
interactive classroom sessions on the
sugar content of food and beverages
before completing questionnaires
at various times post-intervention.
Whilst the children’s knowledge
improved following the intervention,
there was no reduction in the dietary
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EDUCATIONAL INTERVENTION INEFFECTIVE
intake of sugars.
The study aimed to educate
children about the content of extrinsic
sugars specifically, these are added
sugars that are not present naturally
in the plant material. They are
thought to be a major cause of dental
caries and weight gain.
The research has important
implications for future public health
campaigns, demonstrating that
increasing awareness alone is not
sufficient to drive behaviour changes
in children and future interventions
will require multiple approaches.

NEW PARTNERSHIP TO TACKLE CANCER TUMOURS
Elasmogen has joined forces with
pharmaceutical company Almac
Discovery to develop new treatments
for cancer tumours. Elasmogen is
part of the Scottish Biologics Drug
Discovery facility at the University
of Aberdeen. They have pioneered
the use of new molecules in drug
development called soloMERsTM,
which are antibody-like proteins first
discovered in sharks.
The new research collaboration
will develop the Elasmogen
technology for the treatment of
solid tumours. It is believed that
soloMERsTM could be used to target
anti-cancer drugs to the tumour
directly, as they are thought to bind

specifically to cancer tissue. They
could penetrate the tumour before
releasing their stock of drugs,
enabling maximal tumour damage
while minimising toxic effects to
healthy tissues.
The new collaboration was
announced by Dr Caroline Barelle,
CEO and Scientific Officer of
Elasmogen, at BioTrinity 2015
this month, a prestigious meeting
of Europe’s biotechnology,
pharmaceutical and investor
community. The two companies will
jointly manage the research and
development activities of the venture
and share the costs, while Almac will
be responsible for commercialisation.

Researchers have published
the first quantitative evidence that
certain types of back pain may be
due to our evolutionary heritage.
Professors Mark Collard and Keith
Dobney at the University of Aberdeen
were among the international team
of bioarchaeologists who have been
studying the evolution of vertebrae.
Their findings, published in BMC
Evolutionary Biology, suggest that
people who suffer lower back pain
caused by the spinal disc bulging
into the vertebrae are likely to have
vertebrae that are shaped similar to
those of chimpanzees. Humans and
chimpanzees evolved from a common

4

Source: www.flickr.com/photos/nostri-imago/2854870302/
Creator: Cliff. Licence: CC BY 2.0

BACK PAIN – IS IT ALL MONKEY BUSINESS?
ancestor 8 – 9 million years ago, but
whereas chimpanzees evolved as
‘knuckle-walkers’, humans evolved
to walk on two legs. Professor Collard
and colleagues suggest that back pain
due to this type of disc movement may
be a symptom of “poor adaptation” to
upright walking.
These findings have important
implications for identifying people
who are at risk of developing back
problems in the future, based on
the shape of the vertebral bones.
Similarly, increased understanding of
the origin of these disorders may give
rise to better treatments for existing
sufferers.
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NEWS

NEW PLAYER IN MOVEMENT DETECTION DISCOVERED
Dr Guy Bewick of the University
of Aberdeen and researchers at
Columbia University, New York,
have discovered that a protein called
Whirlin is found in movementsensing nerve endings. The
research published in the Journal of
Neuroscience shows that when this
protein is defective, limb and muscle
movement becomes more difficult to
sense.
The protein is completely
contained within the nerve endings,
and therefore is not the first molecule
to detect movement, but it is part
of a chain of movement-sensing
molecules. Dr Bewick intends to use
Whirlin to detect other molecules
in the chain. Deficiency in Whirlin
is also known to cause Usher’s
syndrome, a genetic disease causing

childhood deafness. Therefore, this
research may lead to the development
of treatments for this disease.
Detecting movement is one of the
least well understood senses but it is
involved in controlling blood pressure
through stretch-sensitive nerve
endings in blood vessels. Dr Bewick’s
previous research has discovered how
the sensitivity of these nerve endings
is controlled by signals. His research
aims to advance drug treatments for
high blood pressure (hypertension)
by targeting these signals to increase
the nerve endings’ sensitivity to blood
pressure changes. This could enable
the body to control blood pressure
and therefore lead to therapies to
help reduce hypertension, which is a
major cause of critical illnesses such
as stroke and kidney failure.

RECOGNITION FOR ABERDEEN FUNGAL RESEARCHER
Professor Neil Gow from the
University of Aberdeen has been
elected as a Fellow of the Academy
of Medical Sciences in recognition
for excellence in medical science.
He is one of 48 of the UK’s leading
medical researchers to be awarded
the honour.
Professor Gow is a founding
member and current head of
Aberdeen Fungal Group, based in
the Institute of Medical Sciences.
He helped to steer this group to
become one of the largest centres
of excellence for medical mycology
in the world. Under his leadership
the group was recently awarded a

£5.1 million Strategic award by the
Wellcome Trust to lead a UK-wide
collaboration in medical mycology
and fungal immunology.
Professor Gow’s current research
is looking at the cell wall of fungal
pathogens, investigating how it is
formed and also how it is recognised
by the immune system. It is hoped
this will help the development
of new therapeutic approaches
by enabling the cell wall to be
targeted by chemotherapies and
immunotherapies.
The newly elected Fellows will be
formally admitted to the Academy
during a ceremony in July.

MORE MAGS JOIN THE MELEE!
We’re happy to announce that
University of Aberdeen students
are producing a new, student-led
journal in order to showcase their
home grown, undergraduate student
research. The new journal, entitled
The Elphinstone Review is named
after the founder of the University of
Aberdeen, William Elphinstone, who
was also Bishop of Aberdeen in the
15th century.
To date, over 70 undergraduates
have submitted their work to the
journal’s selection panel – an
“overwhelming” response. After
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huge amounts of preparation The
Elphinstone Review celebrated its
launch at the Sir Duncan Rice Library,
where everyone who supported the
new journal was thanked. As well
as coordinating the research to be
published, the creators also organised
the production, design, peer review
and editing of the journal to enable it
to run. All of us at AUSM would like
to congratulate the newest addition to
the University of Aberdeen’s growing
literature outputs, especially one
that supports student’s creativity and
research.
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EVENTS
MAY FESTIVAL
Arts and science festival for all ages with over 100 exciting events.

29th - 31st May

for more details visit www.abdn.ac.uk/mayfestival

DAY OF SCIENCE AND CAREERS
SCOTLAND: STARTING YOUR
CAREER IN CHEMICAL AND LIFE
SCIENCES.
A day of networking and talks from experts from industry and
academia, hosted by SCI’s Early Career Support Sub Committee
and SCI’s Scotland Group. Aimed at Early Career People, with
a focus on careers in the chemical, chemical-using and other
science based industries.

1st June, 10.20 – 4.30 pm
The Sir Duncan Rice Library
book online www.soci.org/events

BATWATCH AT HADDO HOUSE
Learn about the life of bats before watching hundreds of them
leave their roost to start their day at dusk.

6th June, 9 – 10.30 pm
Haddo House & Country Park, Ellon
booking essential
tel:

01651 851041 email: haddo@visithaddo.com

LARGE HADRON COLLIDER ON
TOUR
Explore a full-size replica of a section of the Large Hadron
Collider tunnel right here in Aberdeen. Find out how it was
used to discover the Higgs Boson and answer fundamental
mysteries of Physics by smashing particles together.

Daily until 14th June
Aberdeen Science Centre
admission charge applies

RV JONES DISTINGUISHED LECTURE
SERIES: SOME NEW APPROACHES
TO SOUND PRODUCTION
Professor Philip Nelson, from the Institute of Sound and
Vibration Research at the University of Southampton, will
explore human spatial hearing and ‘virtual’ sources of sound.

3rd June, 6 – 8 pm
King’s Conference Centre
book online www.abdn.ac.uk/events

EXPLORING LIFE IN THE DEEPEST
OCEANS

BRIGHT IDEAS: THE ART AND
SCIENCE OF LIGHT

The University of Aberdeen’s Oceanlab open their doors to
the public in this unique opportunity. Hear about cutting
edge science direct from the researchers, get up close to real
specimens and watch rare footage of deep sea fish.

From illuminating our world to exploring the universe around
us, humans have interacted with light in diverse ways. In this
age of scientific advancement do we take light for granted?
Re-evaluate your perception of light and its complexities at this
student-curated exhibit.

20th June, 1 – 3pm
Oceanlab, Newburgh
booking essential
tel:

01224 274401 email: f.l.barr@abdn.ac.uk

Tuesday – Saturday 11.30 – 4.30 pm
from 9th June – 28th November
King’s Museum, Old Aberdeen

NUTRITION AND WELLBEING COURSE
A free, online course run by nutrition experts from the University of Aberdeen to provide the facts about nutrition so you can make
informed choices about your diet and wellbeing.

3 hours per week for 4 weeks, from 17th August for more details and to sign up visit:
www.futurelearn.com/courses/nutrition-wellbeing
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FLAGSHIP LEADERS’ DINNER:
GUIDING THE LEADERS OF TOMORROW

The Flagship Leaders program is an initiative aimed at providing PhD students from different disciplines across
the University with leadership, team work and management skills. There have been three cohorts of students
since starting in 2010. Each cohort has completed a variety of activities, such as organizing a PhD conference and
a scientific writing symposium for postgraduate students and staff. They have also undertaken outreach activities
as STEM ambassadors, including running a Gopher science lab at the British Science Festival. The students
have also benefited from a range of opportunities for personal development, including leadership training and a
Bio-business Made Simple Continuous Professional Development workshop. Funding has been provided by the
Medical Research Council and the University of Aberdeen.

THE DINNER

THE SPEAKERS

Earlier this year, the flagship members organized a
dinner on leadership for students and staff from the
University. Four keynote speakers attended, Dame
Anne Begg, Prof Mike Greaves, Councilor Barney
Crockett and Dr Alex Brand. The speakers covered
topics such as, Personal and Professional Challenges
of Leadership, Diplomacy in Leadership and When
things go wrong, who is to blame? The speakers
gave insight into what makes a leader, highlighting
diplomacy, confidence and commitment as necessary
qualities. Attendants also discussed topics such
as how to manage a team and deal with different
opinions whilst working towards becoming a leader.

Dame Anne Begg has an M.A. in History, Politics and
English from the University of Aberdeen. She was
elected as a Labour MP for Aberdeen South in the
General Election of 1997, 2001, 2005 and 2010. She
is also the founder member of Angus Access Panel
and campaigned for civil rights for disabled people.
In addition, she is the chair of the All Party Groups
for Offshore Oil & Gas and Commercial Radio and
the Secretary of the BBC Group and a Fellow of the
Industry and Parliament Trust.

THE FLAGSHIP LEADERS TEAM
(2013-2015)
Gemma Matthews and Noreen Akhtar (Division of
Applied Medicine), Sebastian Heidenreich (Business
School), Dorota Chapko (Public Health), Stavroula
Kastora, Karen Thompson and Abdalla Mohamed
(School of Medical Sciences).

DAME ANNE BEGG

DR ALEX BRAND
Dr Alex Brand has a BSc in Biochemistry and a PhD
in Microbiology, both at the University of Aberdeen.
She became a Research Fellow of the Royal Society
University in 2009. Topping it off, she is the Deputy
Lead at the Microbiology Research Program here at
her alma mater.
PROF. MIKE GREAVES
Prof. Mike Greaves received his M.D. at the
University of Sheffield, where he had formerly
obtained an MB ChB in Medicine. He is a fellow
of the Royal College of Pathologists in Glasgow,
Edinburgh and London and appointed Professor of
Haematology in Aberdeen in 1996. Moreover, he
was appointed Head of Department of Medicine &
Therapeutics in 1999, Deputy Dean of the Faculty
of Medicine and Medical Sciences in 2002 and Head
of the School of Medicine in 2003. From September
2011, Professor Greaves has been the Vice-Principal
of the University and Head of the College of Life
Sciences and Medicine.
BARNEY CROCKETT

Flagship Leaders Dinner (left to right): Abdalla
Mohamed, Gemme Matthews, Dorota Chapko,
Stavroula Kastora, Rhianna Thompson, Dame Anne
Begg, Carol Munro, Noreen Akhtar, Alex Brand, Mike
Greaves, Sebastian Heidenreich, Karen Thompson
and Phil Hannaford.

Barney Crockett got his M.A. (Hons) in History here
at the University of Aberdeen and his post-grad in
Education Management at the Open University.
Furthermore, he received a Diploma in Race
and Community Relations from the University of
Liverpool. Currently, he is a Leader of Aberdeen City
Council, and a member of Grampian Health Board,
Aberdeen City and Shire Economic Forum. On top
of all this he is part of the University of Aberdeen
Senate.

written by Abdalla Mohamed - a PhD student in Medical Sciences.
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WHY DO ANIMALS HIBERNATE?
Megan Simpson looks at how hibernation helps us to understand
neurodegenerative diseases

Image Source: www.flickr.com/photos/katsrcool/8685850221 Creator: Kool Cats Photography. Licence: CC BY 2.0

Hi

bernation is an impressive
biological feat that has long
fascinated scientists and is
observed in many mammal and bird
species, ranging from hummingbirds
and primates in the tropics to rodents
and bears in the poles. Many animals
have evolved this behavioural
adaptation as a means to save up to
90% of the energy that would have
been needed to survive times of
hardship; for example low food supply
and bad weather conditions during
winter months. Hibernation can last
from a few days to several months.
As most mammals that hibernate are
inactive for extended periods of time –
except for short arousals, they need to
prepare for hibernation. Preparation
involves increasing food intake and
storing the excess as fat, for energy
throughout hibernation.
To enter hibernation metabolic
rate is reduced, consequently cooling
body temperature and slowing the
heart and breathing rates, lulling the
animal into a deep sleep. The arctic
ground squirrel has been known to
drop its body temperature as low
as -3˚C during hibernation. Brain
metabolism is also reduced and no
brain activity is observed – in humans
this state is known as being brain
dead; however, these hibernators are
very much alive!
Throughout hibernation, animals
wake up periodically through a
process known as ‘arousal’. Arousals
have long puzzled scientists as they
use up to 90% of energy reserves,
which seems to defeat the purpose
of going into an energy saving mode.
One theory for arousals comes from
recent evidence that suggests they
may be necessary for survival and to
protect the brain.
Not only is hibernation key to
survival during times of food scarcity,
it also has important implications for
scientific research. Dr. Arendt of the
University of Leipzig discovered a
build-up of hyperphosphorylated tau
protein in the brains of hibernating
Arctic ground squirrels, European
ground squirrels, Syrian hamsters
and Black bears. Tau protein plays
a role in the structure of brain cells,
however when many phosphate
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groups attach to the protein it
becomes hyperphosphorylated and
unable to function properly. In the
human brain, hyperphosphorylated
tau protein forms clumps called
neurofibrillary tangles which are
a hallmark of Alzheimer’s disease.
Interestingly these are not observed
in hibernators.
An even more remarkable
discovery was that within hours of

MANY ANIMALS
HAVE EVOLVED
THIS BEHAVIOURAL
ADAPTATION AS A
MEANS TO SAVE
UP TO 90% OF THE
ENERGY THAT WOULD
HAVE BEEN NEEDED
TO SURVIVE TIMES OF
HARDSHIP
arousal these hyperphosphorylated
tau proteins somehow disappear
from the brain. Arendt observed
in black bears – which do not
arouse during hibernation – that
the hyperphosphorylated tau seems
to change into a shape that has
a striking resemblance to those
seen in Alzheimer’s patients.
Consequently, many scientists have
proposed that hibernating mammals
may be intrinsic in unravelling
neurodegenerative diseases.
From these discoveries, Arendt
has suggested that the build-up of
hyperphosphorylated tau proteins
may be protecting the brain while
metabolism is low during hibernation.
However, if this lowered metabolic
state continues for too long the
proteins can begin to clump and
become toxic; suggesting that
small mammals may arouse during
hibernation to free their brain of the
proteins before this happens.

Dr van der Harg of the Academic
Medical Center in Amsterdam is one
scientist who has used hibernating
mammals to delve further into
hyperphosphorylated tau and
neurodegenerative diseases. He has
discovered in hibernating Syrian
hamsters that hypometabolic stress
leads to the activation of the unfolded
protein response (UPR) in the same
brain cells that hyperphosphorylated
tau accumulates. The UPR is a system
within cells that destroys wrongly
folded proteins, as misfolding can
affect cell function. When a cell is
teeming with misfolded proteins, the
unfolded protein response becomes
overwhelmed and cannot destroy the
bad proteins, instead signaling for cell
death
Van der Harg also discovered that
when the metabolic state returned
to normal upon arousal, both the
hyperphosphorylated tau build up and
UPR activation was reversed. Van der
Harg believes both tau build up and
UPR activation is a tactic for the brain
to survive during hibernation which
concurs with Arendt’s suggestion that
hyperphosphorylated tau plays a role
in brain protection initially but can
become a toxic if it persists for too
long.
The evolution of hibernation is
an important adaptation for animals
to survive times of hardship. While
there are still important unanswered
questions surrounding arousals
during hibernation, scientists are
beginning to unravel theories of
why arousals take place. Exploring
hibernation and arousals has
provided scientists with a unique
model to explore the potential role
that hyperphosphorylated tau plays
in neurodegenerative diseases,
which can ultimately only lead to
advances in our understanding of
neurodegenerative diseases and may
allow for advances in treatments and
maybe even a cure. Many animals
have evolved this behavioural
adaptation as a means to save up to
90% of the energy that would have
been needed to survive times of
hardship”
MEGAN SIMPSON IS A MASTERS STUDENT IN BIOLOGICAL
SCIENCES

ausm.org.uk

SLEEPY HEAD
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WHY DO I SLEEP?
OUR SLEEP CYCLE IS
HEAVILY INFLUENCED
BY LIGHT LEVELS;
HAVE YOU NOTICED
THAT PEOPLE SEEM
MORE TIRED IN
WINTER, OR THAT
THEY PREFER TO
SLEEP IN DIMLY LIT
ROOMS?

De

Inez Imray sleepwalks us through our circadian cycle

spite the attempts that some
children make to avoid it,
eventually sleep will always
prevail. So, what is the driving force
behind the overwhelming compulsion
to snooze? The humble body clock
is responsible. Body clocks actually
have a lot more control over our daily
routines than we might believe. Also
called the circadian clock, it drives
biological cycles over 24 hour periods
called circadian rhythms, including
periods of activity (wakefulness) and
inactivity (sleep).
Our sleep cycle is heavily
influenced by light levels; have
you noticed that people seem more
tired in winter, or that they prefer to
sleep in dimly lit rooms? One theory
as to why humans tend to sleep
when it is dark is that it provided
protection against predators earlier in
evolution. But what are the biological
mechanisms behind this?
The regulation of our circadian
rhythm depends on a hormone called
melatonin which is released by the
pineal gland. When it gets dark at
night, the pathway which produces
melatonin is switched on, whereas
daylight inhibits this therefore
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helping to keep us awake. The
pathway which prevents melatonin
production in the daytime is triggered
by a pigment in the retina of our
eyes called melanopsin, which can
sense the presence of light. When
darkness falls, the lack of light leads
to the release of melatonin into the
bloodstream. This has two main
effects; our average body temperature
falls and we begin to feel increasingly
drowsy. At the University of Aberdeen
studies from the Rowett Institute of
Nutrition and Health showed that rats
change their growth, food intake and
hormone levels depending on the
number of hours of light they receive
per day. This research shows that
altered day length is powerful enough
to cause physiological changes in
photoperiodically sensitive animals.
An important part of the pathway
controlling melatonin release
is a part of the brain called the
suprachiasmatic nucleus (SCN).
This is referred to as the ‘masterclock’ owing to its job as timekeeper
of all circadian rhythms. This
tiny part of our brain, located in
the hypothalamus, is especially
fascinating. In experiments where
a constant, dim light was employed,

sleep cycles were seen to be
unaffected. This is because, in the
absence of light level changes, the
SCN can maintain circadian rhythms
on their daily cycles. Studies have
found that when the SCN is removed,
circadian rhythms are thrown into
disarray, demonstrating its critical
role.
Although there are various theories
about the ultimate purpose of sleep,
there are several known benefits to
getting a good night’s kip. Telling kids
that they will grow big and tall if they
get an early night may seem like a
myth, but the high levels of melatonin
released during sleep stimulate the
production of growth hormone (also
known as somatotropin). This is
especially important for growth and
development in children. Melatonin
is also vital for a healthy immune
system in children, so getting enough
sleep can help to keep them healthy.
So when kids complain about their
bedtime, remind them that it’s good
for them and even if they resist the
melatonin will win in the end!

inez imray is an undergraduate in biomedical
science
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2.

HOW DOES A PLANE FLY?
David Vaughan gives us an insight into the physics of flight

Im

agine you’re seated at the
controls of a light aircraft,
waiting for clearance
to take-off. Enclosed in a small,
functional space, you’re surrounded
by a variety of instruments. With
an ease forward on the throttle, the
aircraft accelerates along the runway
to take-off speed, the wings start
to lift the aircraft, and you become
airborne.
Held aloft, the aircraft is in the air
thanks to a balancing act between
two pairs of opposing forces; thrust
(forward motion) and drag (air
resistance); but also lift (upward push
produced by the wings) and opposing
gravity. To remain in the air, the
aircraft must overcome gravity by
producing lift, and overcome drag by
producing thrust.
Lift is directly correlated to
airspeed, which is why all aircraft

have a minimum flying speed beneath
3. it will enter an aerodynamic 3.
which
‘stall’. The generation of lift is the
most important principle of heavierthan-air flight. This lifting force
is developed by the wings, which
have a specific aerodynamic profile;
4.
featuring a concave profile along the
upper side, and less concave on the
lower side.
In flight, the aircraft is directed by
a series of moving control surfaces
located along the trailing edge of
the wing (known as ailerons), and
the tailfin, comprising the horizontal
stabiliser and the vertical rudder.
These surfaces work by deflecting the
flow of air at the trailing edge of the
wing or rudder, causing a pivoting
effect
in accordance with action- 5.
5.
reaction.
In aviation, control surfaces are
movable parts of an aircraft that allow

the pilot to determine trajectory. Such
include flaps in the wings and the
rudder and elevator in the tail. When
an aircraft is in straight-and level
flight, all of the control surfaces are
in a neutral, zero-deflection position.
To climb or descend, the elevators
are raised or lowered, pitching the
aircraft accordingly. In order to turn,
the pilot uses a balanced combination
of rudder, ailerons and elevator to
produce a co-ordinated result. The
purpose of the flaps is to increase
the lifting force developed at a
given airspeed. Flap deployment is
particularly noticeable during descent
for landing on commercial jets;
something to look out for next time
you fly.

David Vaughan is a Geophysicist

WHY DON’T SHIPS SINK?
1.

I

Christina Nikolova reveals the mystery of floating

am pretty sure that when you
were small you would’ve asked
this question. I asked it too and,
although I can’t remember the
answer my father gave me, I think
it was something about the shape
and density of the boat or ship. But
anyway, it is all about physics - and
unfortunately not magic! So, to
clear up this mystery for those who
still wonder, I will venture a little
deeper into the subject of physics and
floatation.
Boats are designed to float and
move over the water’s surface,
but how? Archimedes’ principle
of floatation states that: “Any body
wholly or partially immersed in a
fluid experiences an upthrust equal
to, but opposite in sense to, the weight
of the fluid displaced.”
This, in less confusing terms,
means that there is an upward
force, known as upthrust, exerted
by a fluid that opposes the weight
of any immersed object. The weight
of the fluid, which is moved by the

presence of the object is what gives
the amount of upthrust experienced.
It is therefore density that plays an
important role in this story; as it
relates volume to weight. If the boat is
denser than water, it will sink, but if
it’s less dense, it will float.
But how can this make sense, when
boats are made from metals which
are much denser than water? Well,
vitally, we must consider the average
density of the boat system. Boats are
also full of air, which is of a much
lower density than water so average
density allows the boat to float. If a
ship is slowly introduced into water
its weight will pull it downwards. This
moves larger and larger volumes of
fluid out of the boats way, increasing
the upthrust until the two are equal
and opposite forces, giving the depth
at which the boat floats.
Real world boats, however, don’t
float around empty and directionless.
Boats have long been a core mode
of transporting large loads across
the world. Practically, if boats are

overloaded they could sink, due to the
balance between the downward force
of the boat’s weight and the upward
force from the water being disturbed.
The more weight you add to the boat,
the more water needs to be displaced
in order for it to float. If the boat sits
too low, the water can flow into the
ship through any gaps. When this
happens the water fills the spaces
previously occupied by air, greatly
increasing the average density of the
boat system, above that of pure water,
and causes it to sink.
This explains why Titanic, and
many other unfortunate ships,
sank. When the big, sharp iceberg
ruptured the hull of Titanic below
the waterline, the heavy and dense
water was able to surge into the ship
and the rest is history. So my advice
to you dear reader, should you take a
sailing adventure, is to go light on the
luggage and avoid icebergs!
CHRISTINA NIKOLOVA is an undergraduate in marine
biology

DISCOVER

5 MYTHS WE TELL KIDS

Laura Machado explores the myths we were told during our childhood

No

, your goldfish has not
forgotten that time when
you tried to grab it and
that gum you swallowed seven years
ago isn’t still rolling around in your
stomach. Keep reading to discover
the scientific basis of some widely
popular myths we tell kids.
1. SITTING TOO CLOSE TO THE TV
WILL GIVE YOU SQUARE EYES.
This is probably the first thing
many parents say when they see
their kids sitting too close to the TV.
However, according to the American
Association of Ophthalmology,
children can focus at close distance
without eyestrain when compared to
adults. This is key to developing other
habits like holding books close to
their face whilst reading. These habits
are often dropped as they grow up,
and there is no evidence that it might
harm their eyesight.
2. GOLDFISH HAVE THREE-SECOND
MEMORIES.
With well over 300 recognised
breeds of goldfish, it would be safe
to qualify them as the most popular
aquatic pet. However, the rumours
concerning their memory have
hounded this freshwater fish for a
long time. Psychological studies led
by Dr Phil Gee at the University of
Plymouth proved that goldfish have
a memory span of at least three
months. Goldfish were trained to
press a lever to get a food reward.
When the lever was set only to work
for an hour a day, the fish quickly
learned to activate it at the right time.
It seems we’ve also underestimated
minnows as researchers at St.
Andrews University found them to
be as intelligent as rats: “They can
learn their way around mazes, they
can learn to recognise other fish, and
they can remember which individuals
are better competitors.” said Dr Mike
Webster, head of the study.
3. WE ONLY USE 10% OF OUR BRAINS.
“Imagine what she could do with
100%” was the tagline for the film
‘Lucy’ last summer. However, this
was based on the assumption that we
only use 10% of our brains. Luckily
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enough, our brain is working with
well over 90% of its capacity whilst
awake. Brain mapping reveals that
all of the areas of our brain have
a function, and that we are using
most of it all of the time – which
makes sense when we realise we are
talking about the hungry organ that
consumes a third of our food intake.
4. DOGS AND CATS SEE IN BLACK
AND WHITE.
As you may imagine, finding
out how non-humans perceive
colour can be a challenging task,
and this is usually performed
either through behavioural tests or
spectrophotometric (light-measuring)
techniques.
Using spectrophotometry of single
cones in the retina we can find
out which wavelengths these eye
cells respond to. For humans, these
wavelengths fall inside the range
we refer to as the visible spectrum,
but this might not be the case for all
animals. Humans have three kinds
of colour receptor cells - or cones
- in their eyes. Each type of cone
contains a different visual pigment.
These three cone types are called red,
green and blue. Therefore we are
trichromats.
Through these techniques we
know that dogs are dichromats,
meaning they have two types of
functioning colour receptors (one
more than they would have if they
saw in black and white). Moreover,
behavioural tests in dogs suggest that
they can distinguish red and blue
colours but often confuse green and
red.
Generally, how animals see colour
can vary from one species to the
other. For instance, bees are said to

have super colour vision, they are
sensitive to colours in the ultraviolet
light range as well as the range seen
by humans.

BEES ARE SAID
TO HAVE SUPER
COLOUR VISION,
THEY ARE SENSITIVE
TO COLOURS IN THE
ULTRAVIOLET RANGE
OF THE SPECTRUM AS
WELL THE VISIBLE
5. IT TAKES 7 YEARS TO DIGEST
CHEWING GUM.
About 15% to 30% of chewing gum
is gum base, a polymer-made rubbery
substance that is a key component
to allow for hours of fun chewing.
The remaining ingredients of this
treat include either vegetable oil
or glycerine to maintain moistness
and softness; none of which present
a problem for the digestive system.
Sweeteners, like the sugar alcohol
sorbitol or its isomer mannitol are
also added to the gum alongside
a range of artificial colours,
preservatives and flavours.
The only part of the gum that is not
digestible is the gum base, which is
excreted at the same rate as any other
swallowed food.
Laura Machado is an undergraduate in chemistry
with physics
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WHEN I GROW UP I WANT TO BE A...
WHO SAYS YOU NEED FANCY EQUIPMENT AND A SCIENCE DEGREE TO BE A SCIENTIST? WITH A
FEW HOUSEHOLD ITEMS YOU CAN WATCH SCIENCE HAPPEN RIGHT BEFORE YOUR EYES WITH
THESE EASY EXPERIMENTS. REMEMBER TO BE SAFE KIDS, AND DO TRY THIS AT HOME.
ERUPTION IN THE KITCHEN!
INGREDIENTS
• 800 g plain flour
• 400 g salt
• 4 tbsp vegetable oil
• Warm water
• Plastic pop bottle
• Washing-up-liquid
• Food colouring
• Vinegar
• 2 tbsp baking powder
METHOD
1. Any good volcano needs a rocky
base; make this by mixing together
the flour, salt, vegetable oil and 500
ml of water. You can add more water
if needed, but the mixture should be
smooth and firm.
2. Stand your bottle in a dish and
mould your volcano around it, make
sure you don’t get any of the mixture
in the bottle.

3. Fill the bottle almost to the top
with warm water and add the food
colouring (this can be any colour you
like, we went with traditional lava
red).
4. Add 6 drops of washing-up-liquid
and the baking powder.
5. To make your volcano erupt slowly,
add the vinegar and stand back!
THE SCIENCE
The lava produced during the
experiment is due to a reaction
between the baking powder and
the vinegar which produces carbon
dioxide (CO2). CO2 is present in real
volcanoes. The baking soda is actually
an alkaline. When the vinegar, an
acid, is added to the baking soda it
is neutralised and this produces the
CO2. The washing up liquid traps the
CO2 as bubbles, which produces our
“lava”. Once enough CO2 is trapped
it causes an eruption and the lava
flows over the sides of the volcano!

CHASE THE RAINBOW
INGREDIENTS
• Golden syrup or honey
• Washing-up liquid
• Water
• Vegetable oil
• One tall glass or clear plastic cup
• Food colouring
METHOD
1. Colour the water with your favourite
colour using the food colouring.
2. One at a time, slowly add around
a quarter of a cup of the liquids to
the glass.
3. Watch the different liquids separate
into distinct layers.
Tip: Pour the liquid over the back of
a spoon for a smoother pour and to
prevent the liquids mixing.

THE SCIENCE
The liquids form separate layers
because they have different densities.
Density is the ratio of a substance’s
weight to its volume. Oil is the least
dense and so settles at the top.
Another factor that can affect the
separation of the layers is their ability
to mix with each other, or in other
words, whether they are miscible in
each other. Oil and water do not mix
and so are immiscible, whereas water
and washing-up liquid are miscible as
they can mix.
Experiment with different liquids to
see where they settle in your density
rainbow. Is anything heavier than
honey? Or lighter than oil? We tried
laundry detergent predicting that it
would be the same as the washingup liquid and they would form a
muddled mix. We discovered that it
is actually denser as it formed a neat
layer below the washing-up liquid.

EXPLODING COKE!

THE LIBERATED EGG

INGREDIENTS

INGREDIENTS

• Packet of Mentos
• 2 L bottle of diet coke
• Somewhere you don’t mind
getting messy!

• One hard-boiled egg, peeled
• One glass bottle with a mouth
slightly smaller than the egg
• A little cooking oil
• Newspaper
• Matches

METHOD
1. Open the lid of the diet coke in an
area with a space of 1 meter around
it.
2. Open the packet of Mentos, pour
them in and stand back!
THE SCIENCE
As you can see, when you put
Mentos into diet coke the coke
explodes out of the top of the bottle
in a jet of fizz, in some experiments
this can reach up to 10 meters! Water
molecules exhibit a property called
cohesion, which means they like
to be together. When you disrupt
this network of water molecules, air
bubbles are produced. Mentos have
a rough surface and large surface
area to volume ratio which makes
even more bubbles. Diet coke works
better than regular coke because it
contains aspartame (a sweetener)
which lowers the surface tension
of the coke, helping the bubbles
multiply and break free quickly. The
Mentos coating contains the gum
Arabic, which also lowers the surface
tension, speeding up the reaction
even further. Also enhancing this
extreme reaction is the density
of the Mentos because they sink
rapidly, they produce more bubbles,
producing a spectacular reaction!
Cara Green and Anna Ashton are PhD students in
biological sciences

METHOD
1. Sit the egg on the mouth of the
bottle to check that it does not fit
through it by itself.
2. Remove the egg and rub some oil
on the mouth of the bottle, this will
help the egg slide inside in one piece.
3. Fold the newspaper into a strip that
can be dropped into the bottle easily.
4. Ignite the newspaper with the
matches and drop it into the bottle,
quickly place the egg back onto the
mouth of the bottle before the flame
goes out.
5. Sit back and watch the egg squeeze
into the bottle.
THE SCIENCE
The spontaneous movement of the
egg into the bottle is simply due to a
change in air pressure. To begin with,
the air pressure inside the bottle is
the same as the air pressure outside.
Placing the lit paper into the bottle
heats the air inside causing it to
expand, with the egg on top sealing
the bottle. When the flame goes
out the air cools and contracts. As
this happens the air pressure inside
the bottle becomes less than the air
pressure outside. The high pressure
outside pushes the egg into the
bottle.

AMY MONAGHAN
A SCIENCE POPULARISER

HOW TO DO PUBLIC ENGAGEMENT PROPERLY! WE ASK
AMY MONAGHAN, A UNIVERSITY OF ABERDEEN PHD
STUDENT, ABOUT HER EXPERIENCES WITH BRINGING
SCIENCE TO THE NEXT GENERATION.

Q

You’re like some sort of Public
Engagement Guru – tell us a little
bit about all the things you’ve done.

A

Before I came to Aberdeen I
did a science communication
course at Edinburgh University, and
as part of that I did a placement with
EuroStemCell. I developed some
activities for them to use at festivals
and schools, and we went into school
science clubs and did demonstrations
there, so that’s how it all began!
Since coming to Aberdeen I’ve
done “I’m a Scientist, Get Me Out
of Here!”; Bright Club – a science
based comedy event; Fame Lab – a
science communication competition
where you have 3 minutes to explain
any scientific concept that you want.
You’re allowed props, but only what
you can carry onstage. I had to ask my
friends for a snorkel, which they all
found a bit weird! It was for talking
about finding drugs under the sea,
and I thought the snorkel would be
appropriate. I’ve also done science
busking in Union Square as part of
EXPLORATHON last year, where
I walked around with magnetic
water. I’m also a STEM Ambassador,
and I’ve done the past two British
Science weeks where I went to my
old primary school and did a week
of demonstrations – we actually got
a prize for that last year – the best
organized school event 2014. I also
do “Talking Science” on SHMU FM, a
community radio station.

been someone there to answer all of
my questions.

Q
A

Last year – the 21 challenges!
I can’t remember everything
I did, but it included a marathon, 2
half marathons, Tough Mudder, a sky
dive, - I’m actually in the Guiness
Book of World Records for being part
of the most tandem sky-dives in 24
hours! I also did 3 triathalons, 3 open
water swims, a few 10k’s, the 3 peaks
challenge and two obstacle courses.
In total I raised about £5500 for the
National Autistic Society and Crohn’s
and Colitis UK.

I THINK YOU NEED
TO GO IN AND
ENGAGE PEOPLE AND
GIVE THEM GREAT
MEMORIES – NO
ONE REMEMBERS
WHAT THEY READ IN
TEXTBOOKS

Q

Q

A

A

Was there anyone in particular
who inspired you to get into all of
this?
Not really. If you do research and
don’t tell anyone about it, then
what’s the point of doing it? That’s my
main reason, but also because I wish
that when I was at school there had
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What’s the craziest thing you’ve
ever done?

What do you research? And do
you try to include that in your
public engagement activites?
I do molecular biology – looking
at how hormones cause disease,
and how we can treat it. At the
moment I’m looking at prostate
cancer and trying to find new drugs to
treat it.

Q
A

What’s the best question you’ve
ever been asked by a kid?

Q
A

What are your plans for when you
finish your PhD?

Q
A

What are your hobbies?

Q
A

What do you think is the best way
to get kids interested in science?

I don’t know! You get some
really philosophical questions,
which are really hard to answer.
The best question I got asked during
“I’m a Scientist” was: “Which supertechnology in movies do you wish
could become a reality?” I said I’d
want to be iron man!

Get a job! Although I would like
to stay in research – I don’t mind
where I go for this! I want to feel like
I’m doing a job where I’m helping
people, like drug discovery.

I have two horses, I’ve been
riding for about 20 years – I
do lots of show jumping. I also play
rugby, and I love to eat!

Have scientists go in to schools!
The things I remember from
school were things like setting fire
to magnesium for the first time, or
making elephant’s toothpaste. I think
you need to go in and engage people
and give them great memories – no
one remembers what they read in
textbooks. And of course you have to
be enthusiastic about it, so the kids
will either think you’re crazy or they’ll
be enthusiastic too!

Alison Thomson is a phd student in medical
sciences
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CONNECT

HOW DO WE COMMUNICATE?
010010000100100100100001

Dean Brooks explains the magic behind modern communications

Dr

iving our digital
communications is a
worldwide network
composed of millions of miles of
cabling, billions of devices, and
billions of people. Whether you’re
sending an email or blogging about
the latest cat video, you’re hooked up
to this mean machine.
In 2014, there were a total of
three billion users of this massive
system. It’s the largest decentralised
digital communication network ever
realised, and its language could be
spoken more widely than English.
What is it? It’s the Internet, a global
network of networks on which
billions of devices — computers,
smartphones, televisions and maybe
even your fridge — use the same
language to communicate.
Underpinning the Internet are
scientific advances in materials,
physics, and engineering, which
have enabled huge progress in
infrastructure since the first undersea
communication cable was laid in
1840. So how does it all work?

hugging Casio. Every operation
that a computer makes consists of
combinations of more primitive
operations which, in conjunction
with complex digital circuits, are
represented and processed at
the lowest layers as sequences of
information encoded with 0’s and 1’s
called bits — zero for “off”, and one
for “on”. But why is this important?
This demonstrates the fundamental
concepts of abstraction in the context
of computing: the functionality of
a computer is like an onion, with
each layer adding another layer of
abstraction on top of existing layers.
Digital communications over the
Internet exist across several layers
both conceptually and in practice —
the physical equipment on which the
Internet exists doesn’t necessarily
need to be identical, so long as it
follows the rules of the Internet’s
language it can communicate with
any other equipment.

0, 1, ONION

Wireless connections to the
Internet are not much different to a
wired connection as far as the higher
layers of our onion are concerned,
but there are significant physical
differences. Both Wi-Fi and cellular
wireless connections (like 3G) use
electromagnetic radio waves within
specific frequencies to communicate,
backed by rules which dictate how
data is transferred between wireless
devices.
Generally, most Wi-Fi devices
today communicate on the 2.4 GHz
(gigahertz) or 5 GHz frequency bands.
Unfortunately, 2.4 GHz is also used for
many other devices that you are likely
to find interfering with your precious
Internet connection — including
microwaves, cordless house phones,
and other Wi-Fi devices on separate
networks transmitting on the same
channel within the Wi-Fi frequency
band.
With mobile phones, the G in 3G
stands for Generation, and you can

Computers are basically
calculators, albeit slightly more
complex than your average desk-

IT’S THE LARGEST
DECENTRALISED
DIGITAL
COMMUNICATION
NETWORK EVER
REALISED, AND ITS
LANGUAGE COULD
BE SPOKEN MORE
WIDELY THAN
ENGLISH
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MILLIONS OF MILES OF CABLES? BUT
I USE WIRELESS

generally expect your connection
to be stronger and more efficient
the newer the generation. Modern
mobile networks transmit on lower
frequencies than Wi-Fi, meaning
that, in general, less data can be
transferred but the signal will travel
further. Behind the scenes, mobile
networks are interconnected using
IP which, as you already guessed,
means that they are connected to
the Internet. So your smartphone is
essentially part of the Internet when
connected to the mobile network.
UNDER THE SEA
While not intended to serve the
Internet, the first deep sea cable
was laid in 1840 in the New York
harbour for the purpose of sending
telegraph messages. It consisted of a
rather primitive form of cable made
of copper insulated in tarred hemp
and natural rubber. Modern undersea
cables utilise fibre optics and far
more advanced insulation, allowing
them to span entire oceans. Data is
transferred in the same way as any
other cable used for the Internet, by
encoding data digitally into sequences
of 1 and 0. These bits correspond to
the rapid turning on and off of the
optical source, which in the case
of today’s fibre optics allows us to
send hundreds of gigabits of data per
second — that’s 1,000,000,000,000
bits, or around 3400 average MP3
songs — across entire oceans.
OH, INTERNET
The Internet has transformed the
way we communicate and allowed
unprecedented amounts of data to
be shared. It has played a huge role
in revolutionising communication
and human knowledge in science,
in academia, and at home. So, next
time you visit your favourite website,
just remember there’s a lot going
on behind the scenes to make it all
possible.
Dean Brooks is an undergraduate in Computer
Science
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A DAIRY DOSE OF SCIENCE:
TIME TO BE LACTOSE TOLERANT

Elizabeth Hay discusses the making of dairy products

Image Source: https://www.flickr.com/photos/42dreams/2452046317 Creator: Melissa Wiese Licence: CC BY 2.0

Ha

ve you ever wondered if
there is any scientific basis
to drinking warm milk or
hot chocolate before bed? Does milk
make us fall asleep more readily?

the blood-brain barrier. Thus,
carbohydrate intake may increase
uptake of tryptophan by neurons. Try
adding cereal to your milk and see if
that makes your sleepier!

DOES MILK HELP US FALL ASLEEP?

FROM UDDER TO POT

Milk contains tryptophan, an
essential amino acid. The body cannot
make this itself so it must be obtained
through our diet. Found in dairy
products and poultry, tryptophan is
the precursor to 5-hydroxytryptamine
(5-HT), also known as serotonin.
Serotonin is a neurotransmitter
involved in regulating the sleepwake cycle, as well as appetite and
body temperature. It is converted to
melatonin, a hormone that regulates
the circadian rhythm and is found in
the pineal gland. Animal studies have
shown that administering serotonin
induces sleep, whilst serotonin
antagonists slow the onset of sleep.
There have also been several
studies testing whether tryptophan
supplements will promote sleepiness
in humans. Taken together, these
studies suggest that a dose of at
least one gram is required to induce
sleepiness and decrease the time
taken to fall asleep in people suffering
from mild insomnia. As a glass of
milk only contains a fraction of one
gram of tryptophan, an evening cup of
cocoa is unlikely to help you sleep.
On the other hand, pairing milk
with carbohydrates may help!
Carbohydrates promote insulin
release, reducing levels of other
amino acids in the blood stream,
which would normally compete
with tryptophan for transport across

Yoghurt production requires
bacterial fermentation of milk. All
milk is first pasteurised to kill any
nasty microorganisms; when making
yoghurt, it is then inoculated with a
“friendly” starter bacterial culture
such as Lactobacillus bulgaricus or
Streptococcus thermophiles. These
added bacteria convert a sugar
present in milk called lactose into
lactic acid. This process takes a few
hours and triggers the coagulation
of proteins such as casein, causing
the milk to thicken. The more acid
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MILK WAS USED TO
MAKE PLASTICS IN
THE EARLY 1900S

Milk can also be used to produce
cheese using an enzyme called
rennin. Rennin is found naturally in
rennet, a complex of enzymes which
is present in calves’ stomachs. It is
responsible for breaking down milk
proteins, making milk more easily
digested by the calf. Nowadays,
rennin is more commonly harvested
from certain fungi or genetically
modified yeast. Milk for cheese
making is usually fermented in a
similar way as when making yoghurt.
The addition of rennet to the lactic
acid causes coagulation of the protein
casein, and the formation of curds
and whey. The whey is then drained
off as this watery substance would
promote bacterial growth, causing
the cheese to spoil and decompose
quickly. The curds are scooped up,
shaped and ripened in lots of different
ways to produce the variety of cheeses
available today.
WHAT ELSE CAN MILK BE USED FOR?

produced, the thicker the yoghurt!
This process is called fermentation
and the acid provides that typical
tangy flavour in natural yoghurt.
Fermentation doesn’t require any
special equipment - you can try this at
home!

Surprisingly, milk was used to
make plastics in the early 1900s!
Plastics are polymers, a chain of
molecules which repeat themselves
in a regular pattern. By heating
milk to boiling point and adding
acidic vinegar, the protein casein
precipitates out of the milk forming a
polymer. The products are equivalent
to the curds and whey produced in
cheese making. The solid polymers
were removed and processed to
produce ornaments, buttons and even
jewellery!

THE CALF STOMACH: THE ROOT OF
CHEESE MAKING

Elizabeth Hay is a PhD student in Translational
Neuroscience
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WHY DO MOSQUITO BITES
MAKE PEOPLE ILL?
Laurine Bandet scratches below the surface of this itchy topic

Mo

squitoes are responsible
for the spread of many
diseases that kill several
millions of people each year. They are
particularly devastating for children
in under-developed countries who are
defenceless against one of the most
deadly diseases mosquitoes transmit:
malaria. Through infection by tiny
parasites, mosquitoes become carriers
of disease. These parasites can be
protozoa in the case of malaria, or
viruses, in the case of dengue fever.
They transmit these diseases into
other populations when feeding on
humans or animals. It is interesting to
note that only the female mosquitoes
feed on blood, as they need the
protein found in the blood to produce
their eggs, whilst male mosquitoes
only feed on flower nectar. Inside
the mosquitoes, the infectious
agent multiplies and migrates to
the salivary gland. During its next
blood meal, the infected mosquito
spits saliva to facilitate the feeding.
The saliva contains a plethora of
components, such as anticoagulants
which help the blood to flow. At this
stage, the infectious agent present
in the mosquito’s salivary gland is
transmitted to the vertebrate host on
which the mosquito is feeding.
Despite thorough control efforts
using traditional approaches such as
the use of mosquito nets, insecticides
and biological agents, disease carried
by mosquitoes continue to increase
on a global scale. Developing new
and innovative ways to control
mosquito populations has been the
focus of research for the past decade
and great advances have been made
in this field. New strategies rely on
genetically modifying mosquitoes to
produce male offspring and decreases
reproduction within the population.
A recent technique showing
promising results involves injecting
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mosquitoes with an endonuclease
gene called I-Ppol extracted from
slime mould. When sperm is
produced, the gene can attach itself to
the sex chromosome X and shred it.
This stops any X chromosomes from
being passed on to their offspring,
therefore producing only males.
This leads to a major decline in
population due to the lack of females.
This technology has been applied
to a specific genus of mosquitoes
responsible for malaria, known
as Anopheles. Following lab tests,
researchers from Imperial College
London have demonstrated that such
modification has the potential to
wipe out malaria-causing mosquito
populations in just six generations.
The genetic makeup of the
mosquito responsible for dengue
fever, Aedes aegypti has also been
a target for modification with
an endonuclease called TALEN
(transcription activator-like
effector nuclease). The nuclease
used is derived from the bacteria
Xanthomonas and is able to bind to
DNA. The advantage of this nuclease
is that it can be tailored to target any
given nucleotide, the basic structural
unit of DNA. Specialists found that
following injection of mosquitoes
with the nuclease tailored to target
the production of eye pigmentation,
eye colour changed from black to
white in the next generation. This
demonstrates its ability to edit the
genome, revealing the great potential
of this approach to disrupt disease
transmission.
Concerns on the efficiency of
these techniques mainly rest on
the question of whether or not
wild females would mate with the
engineered males instead of the
wild males, because transgenic
mosquitoes may have reduced
fitness. This uncertainty has

been addressed by several studies
which have demonstrated that
engineered mosquitoes are indeed
able to successfully compete with
wild males for mates, therefore
allowing transmission of the genetic
modification to the next generation.
In fact, one approach targeting
Aedes aegypti has already been
successfully tested through several
controlled releases into wild
population. This technique was
developed by British firm Oxitec,
where a genetically modified
mosquito (dubbed OX513A) has been
created. Following alteration of their
DNA, the OX513A mosquito carries
a self-destruct mechanism that will
cause their offspring to die before
they can reach maturity, preventing
them from reproducing. Release of
these mosquitoes in Grand Cayman
(the Cayman Islands) have shown
that with large enough numbers, they
were able to dramatically reduce
the number of wild mosquitoes
responsible for the transmission of
diseases.
These genetic approaches still
require further assessment, especially
regarding the question of extinction.
This is because introduction of
transgenic mosquitoes could very well
lead to total elimination of a targeted
population. Although the mosquito is
not a vital resource for any organisms,
the effect of completely eradicating a
species from the environment cannot
be predicted.
Even though questions are still to
be answered, the rapid and perpetual
improvement of genetic approaches
to control mosquitoes and the
diseases they transmit brings new
hope to millions of people around
the world to make their environment
much safer.
Laurine Bandet IS A Masters student in
biological sciences
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Payne’s Chain Reaction

This is a quiz with a difference; each answer links to the next forming a chain which can provide clues to any questions
you get stuck on. The links range from as obvious as a shared word to more obscure facts and play-on-words. Finally, in
the spirit of scientific research, collaboration is encouraged!
01 Of the seven original covers for the Harry Potter books, which is the only one not to show Harry?
02 In Disney’s Hercules (1997) what headstrong monster does Hercules fight after
saving two children trapped under a rock?
03 Which of Marvel’s Avengers was The First Avenger?
04 Which clown fish found himself unwillingly living at 42 Wallaby Way, Sydney?
05 What name was given to the disputed zone between trenches during the Great War?
06 In order to escape the authorities, where did Radio Caroline broadcast from?
07 Referenced in The Simpson’s during Homer’s trip to space, which Waltz by Strauss plays
over the closing credits of 2001: A Space Odyssey (1968)?
08 In Judaism, what is considered to be the holiest city?
09 After living The Simple Life who was arrested for drink driving before going on to look for her new BFF?
10 Whose face is said to have launched a thousand ships?
11 Which lovers led the joint forces beaten by Octavian Caesar at the Battle of Actium? (Clue: they were
his great-uncle’s ex-general and ex-mistress)
12 Which star-crossed lovers were the first to be described as such?
13 What term is given to a masculine animal at the top of its social hierarchy?
14 What is the most well-known image on the ceiling of the Sistine Chapel?
15 What are the names of the four Teenage Mutant Ninja Turtles?
16 Which long-running Ubisoft videogame series was endorsed by author Tom Clancy?
17 In what type of device would you find a subscriber identity module card?
18 What gambling term is given to someone whose expression hides their emotion?
19 According to the nursery rhyme sometimes referred to as My Fair Lady, what landmark is “falling down”?
20 What monarchical event was celebrated on 02 June 2012?
PUZZLE BY NICK PAYNE
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For all the answers go to
www.ausm.org.uk!
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