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The Aberdeen University Science Magazine would like to thank the 16 members 
of staff at the Medical Research Council (MRC) Centre for Medical Mycology at 
our university for their hard work and world-renowned research over the years, 
as they move on to a new opportunity. Aberdeen University’s MRC is one of the 
largest medical centres in the world and the pioneering research done by the fun-
gal group could help to prevent the death of around 1.5 million people worldwide 
every year. 
The primary reason for the departure of the staff is the Head of the research 
group, Professor Neil Gow, who took up the role of as Deputy Chancellor at the 
University of Exeter. Professor Gow was awarded a PhD in 1982 for research on 
the pathogenic fungus Candida albicans at the University of Aberdeen, where he 
continued to work for 38 years. He is the current President of the Microbiology 
Society and in 2016, was elected a fellow of the Council and Fellows of the Royal 
Society of London for Improving Natural Knowledge.
The fungal research group was primarily focused on life-threatening fungal 
diseases in humans and other organisms. Fungal infections are difficult to diag-
nose, and treatment options are limited. The group’s research concentrated on 
the understanding of how the cells of pathogenic fungal species are assembled, 
their responses to antifungal antibiotics and as how the fungus might be killed 
by blocking cl wall assembly. This information has been used to design of new 
antifungal medication and diagnostic tests.
We’d like to wish Professor Gow and the other valued academics luck with the 
new research opportunities afforded by Exeter University.

A tribute to Medical research academics/fungal
 group unit

Written by Milena Zagulak
(Undergraduate in Mechanical 
engineering)

The Aberdeen university school of medicine, medical sciences and nutrition 
have started a blog which may be of interest to any science enthusiasts reading 

this. The blog can be accessed at https://www.abdn.ac.uk/smmsn/blog/index.
php and already provides a lot of content for anyone interested in stories from a 
medical sciences perspective. The goal of the blog is to inform about the brilliant and 
interesting work being done in the school of medicine at Aberdeen University and 
the people and ideas behind it. So far stories include an article by professor Steven 
Heys detailing a gruelling bicycle ride on the road to addressing the shortage of 
General Practitioners in the UK, especially in rural areas, which details the importance 
of encouraging young people in these areas to consider a career in medicine. In 
another series of 3 blogs Ian McEwan takes us through his journey to Australia and 
the University of Newcastle, New South Wales where he speaks to researchers about 
various topics such as androgen receptors while admiring the beauty, history and 
danger Australia has to offer. The final article, which I very much enjoyed, comes from 
Heather Morgan a member of Aberdeen’s Centre for Health Data Science and digital 
health researcher who discusses iCAIRD the £15 million Artificial Intelligence health 
research centre for Scotland. Which covers all the events in Aberdeen surrounding 
the announcement and touches on the importance of this project and the fascinating 
opportunities and challenges that come with big data and AI. I expect to see many 
more articles arriving on the blog in future so, to anyone interested, have a look at 
what the school of medicine, medical sciences and nutrition gets up to and is thinking 
about, and you might just find something of interest.

THE SCHOOL OF MEDICINE BLOG

Written by  Sam Johnson
(Undergraduate in 
Psychology)
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For anyone who doesn’t study biology, or isn’t a 
bird, worms are pretty useless creatures. So it 

may come as a surprise that the nematode worm, 
sometimes referred to as the simplest life-form 
which can still be considered alive, Caenorhabditis 
elegans has played a large role in developmental 
biology, disease modelling and drug development.
Its simplicity is a blessing and a curse. Firstly, its 
maintenance is very simple - one petri-dish can 
contain up to 10,000 worms. During the 3 day 
development from larva to adult, each of its even-
tual 959 somatic cells can be individually viewed 
under a microscope and traced. Its basic, 302 cell 
nervous system allows for the most detailed anal-
ysis of any nervous system. However, the fact that 
C. elegans is so simple makes it inappropriate for 
studying of mammal or vertebrate-specific devel-
opmental processes.
A unique trait of C.elegans as a model organism 
is its ability to self-fertilise. Its natural state is her-
maphroditic, and it can mate with itself to produce 
approximately 300 self-progeny in the 3 days 
following maturation. Interestingly, male individuals 
in the species only arise due to genetic mutation 
called X chromosome non-disjunction. 
In 1998, C.elegans became the first multicellular 
organism to have its entire genome sequenced.
Genetically, C.elegans is invaluable. Not only do 
42% of its genes share a common ancestor with 
humans, but its susceptibility to genetic disruption 
can be used to study the role of genes in disease. 
RNA interference, a process which uses double 
stranded molecules of RNA - the transcript for a 
protein, has been used many times in C.elegans 
to disrupt gene expression and study the effects. 
Gene knockdown, the consequence of RNAi, has 
been used to model Parkinson’s disease in the 
simple central nervous system of C.elegans. From 
these studies, genes causing Parkinson’s can be 
used as potential drug targets or for screening for 
the condition. 
 

Micro-RNAs were first discovered in C. elegans. 
These tiny molecules are forms of RNA which 
don’t produce any protein. The first micro-RNA 
was thought to be unique to nematodes. However, 
since the discovery in 1933, important micro-RNAs 
have been found in Drosophila (fly) and human 
cells. Chronic lymphocytic leukemia has now been 
associated with deregulation of micro-RNAs, along 
with glucose regulation disorders like diabetes. Mi-
cro-RNAs have been proposed as a mechanism of 
cancer diagnosis for patients with prostate cancer, 
who have elevated levels of miR-141, a micro-RNA 
associated with prostate cancer. 
In the biological and medical field, it is difficult to 
avoid talk of CRISPR. First discovered in bacteria, 
CRISPR is a naturally occurring bacterial ‘immune 
system’, allowing viral DNA to be stored and tar-
geted if the same virus infects the bacteria again. 
CRISPR-Cas9 is an efficient mechanism which 
uses the Cas9 enzyme to cause double strand 
breaks in specific parts of DNA, allowing us to 
study what happens when gene function is lost, or 
allowing us to insert things like green fluorescent 
protein which can be traced under a microscope 
to show gene expression. CRISPR genome engi-
neering has been used in zebrafish, mice and even 
human cells. Using this technology in C.elegans 
provides us a quick and effective way to study 
gene expression and could be essential in studies 
about neurodegenerative disease and cancer.
Though this little-known worm has no eyes, no ears 
and no spine – it is far from useless. With a 30 year 
history of providing us with visible, transparent 
cells, we’ve been able to gain knowledge previ-
ously unavailable about development, cancer and 
stem cells. Genetic analysis can be done with little 
more than a needle and some RNA, and CRISPR 
genome editing is on the horizon. 
So, to answer the question: “What have worms ever 
done for us?” 
Well, quite a lot. 

WHAT HAVE WORMS 
 EVER DONE FOR US?

Written by Robyn Chowdhury (Undergraduate in      
Human Embryology and Developmental Biology)4



As you sip your tequila cocktail you may be 
unaware of the major role bats played in its 

production. Tequila is produced by the distillation 
of juices from the blue agave plant (Agave Tequi-
lana) which co-evolved with bats over thousands 
of years. This interdependent relationship is an 
example of mutualism. The agave flower, smelling 
of rotten fruit, opens only at night to allow pollina-
tion by the Mexican long-nosed and lesser long-
nosed bats (Genus Leptonycteris). These bats are 
classified as endangered in the U.S. and threat-
ened in Mexico. Long-nosed bats have elongated 
muzzles and tongues adapted to reach the nectar 
and pollen of the agave’s candelabra-shaped 
flowers. They are also adapted to locate flowers by 
their sense of smell rather than by echolocation. In 
the bats’ search for nectar cross-fertilization of the 
agave occurs when pollen trapped in the bats’ fur 
is transferred between flowers.
As they fly north from their wintering grounds in 
northern Mexico, to spend spring and summer in 
southwest USA, the bats’ 600 mile migration route 
follows the flowering patterns of the agave. Along 
this migratory route the bats need a continuous 
food supply and in northeast Mexico agave nectar 
is the bats’ main food source. This means that a 
loss of plants in one area of their migratory route 
poses a significant threat to their survival. The 
fluctuation in bat numbers arriving in the U.S. is 
directly linked to the availability of their food supply 
in Mexico.
As tequila demand worldwide increased manu-
facturers began to industrially farm agave. This 
commercial production is managed by cutting the 
agave stalks before they flower which had a dev-
astating effect on the long-nosed bat population 
which fell to under 1,000 in the 1980s. A shift in 
agricultural practice has since led some tequila 
producers to implement sustainable crop manage-
ment by allowing at least 5% of their agave crop 

to mature and flower. This has benefited the bats 
by providing a source of food and their population 
is growing. Bat pollination benefits the growers by 
allowing cross pollination of the agave plants which 
increases genetic diversity and pathogen resist-
ance. Tequila produced in this way carries a bat 
friendly logo on the bottles.
Migratory long-nosed bats’ survival depends on 
them having enough sites to feed, rest and repro-
duce during migration but as their journey crosses 
international borders they are vulnerable to envi-
ronmental changes which require international co-
operation. As the human population has expanded 
the demand for land and food resources has led to 
a drastic increase in the destruction and fragmen-
tation of large areas of wild agave. Roosting sites 
are mainly located in caves and some colonies can 
contain several thousands of bats so destruction 
of even one site can have a catastrophic effect on 
the survival of the species. These sites have been 
destroyed or disrupted by highway construction 
for urban development in Arizona and in Mexico 
ranchers have burnt or dynamited bat habitats in a 
mistaken belief that these long-nosed bats are ra-
bies carrying vampire bats which will feed on and 
infect their livestock.
In 2015 representatives from America, Mexico and 
Canada signed a letter of intent which will hopefully 
continue the work of all agencies across interna-
tional boundaries. Meanwhile conservationists from 
these countries continue to develop common goals 
in finding ways through research, education and 
government partnerships to conserve migratory 
bats and their habitats. With the recent escalation 
of political and economic tensions between the 
Mexican and US governments it is vital for long-
nosed bats that this international collaboration con-
tinues. So the next time you order a tequila cocktail 
raise a glass to the bats that made it possible.

Written by Mara MacKay 
(Undergraduate in Biological Sciences)

  TEQUILA BATS!  
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Eyes have evolved in such a way that light gets 
through the cornea, pupil and lens, inverting 

the image before light even hits the optical nerves 
at the end of the retina.
But how do the optical nerves know what informa-
tion to convey? The signal isn’t fired by light stimu-
lation -not directly, at least. Light-sensitive cells in 
the retina, cones and rods, are the responsible for 
converting incoming information into electrical 
signals. Each type of cone is sensitive to a 
different range of wavelengths and can 
only register a part of the colour spec-
trum. 
The brain then combines the 
signals from the cones to 
form the different percep-
tions of colour in a given 
image. Therefore, living 
beings missing a certain 
type of cone won’t be able 
to perceive the colours of the 
spectrum. Humans have three 
types: β, ϒ and ρ receptors allow us 
to see bluish, greenish-yellowish and red-
dish tones, respectively.There have been some 
claims about humans who could identify more 
colour variations or even detect ultraviolet light. 
Around 2% of women are non-functional tetra-
chromats who display a fourth cone detecting 
wavelengths between green and red. Around 50% 
of females and 9% of males have four different 
photopigments. The cases of true tetrachromats, 
who can see colours unseen by the majority of 
the human species, are rare. But this anomaly for 
humans is not so uncommon within the animal 
kingdom.
Cats and many other animals have a reflective 
layer called tapetum lucidum behind the retina. 
Light that passes through the retina is reflected 
back into the eye and captured again. This im-
proves vision in dark scenarios because more 
light is detected though it reduces visual acuity. 
In bright situations the pupil closes to a mere slit 
- less light goes in and the depth of field or focus 
range increases. It is also known that cats can 
distinguish between red, blue and yellow lights 
but not between red, brown and green. Fur-
thermore, in 2014 a study found that, as well as 
other mammals’, cats lenses allow in significant 

amounts of ultraviolet light. This suggest that 
they can perceive light of this part of the spec-
trum.
Owls are widely known for their night vision and 
their large eyes. Their ability to see in the dark-
ness is not due to their eyeball size, but to a neu-
ral layer second to rods that maximizes retinal 
image brightness. But on the topic of birds, that’s 
not all they can do. The zebra finch bird displays 

mating patterns in their feathers that can 
only be perceived with ultraviolet 

vision. They have four types 
of cones and pigment-

ed oil droplets in the 
photoreceptors. The 

latter are believed to filter 
incident light to further im-

prove vision. Although these 
birds have an enlarged visual 

spectrum, they have no more 
sensitivity to changes of colour 

when compared to humans.
Snakes are famous for “seeing 

heat” of their prey with their thermo-
dynamic vision. They achieve this with infra-
red-sensitive receptors whose allocation varies 
from one family to another. The structure is, in 
any case, similar. A very thin membrane allows 
infrared light in, precisely warming the inside 
and triggering the nerve impulse. This happens 
because the receptors, unlike cones in eyes, 
don’t work via a photochemical reaction. The 
pit receptors are rich in heat-sensitive receptors 
which aren’t really cells. These heat receptors 
are in fact terminal nerve masses of the trigem-
inal nerve. The receptors have a transient re-
ceptor potential channel which only perceives 
infrared waves when the pit warms to a certain 
temperature. To avoid misperception, the pits 
are very vascular. This not only facilitates the O2/
CO2 interchange, but also rapidly cools the pit 
down, “resetting” the channel to its original state 
and rending it capable to provide more accurate 
information.
We can see that the colour vision of each spe-
cies has adapted to the necessities of their 
lifestyle. Such diverse mechanisms in nature give 
us a greater understanding of the gift of sight, 

Colour Vision
LIVING TO THE LIMIT OF

Written by Paula Salvatierra Aragoneses
(MSci Biomedical Sciences with Anatomy)6
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BEAUTY

PEACOCK
 IS IN THE EYE OF THE

Colour is everywhere in nature. From deep in 
the oceans to high in the skies, animals can be 

found patterned in any colour imaginable. But for 
some creatures, there is more to their colours than 
meets the eye. Usually, the colour of an animal is 
created by pigmentation. This occurs when mole-
cules in the animal’s tissues absorb specific wave-
lengths of light and reflect others back. However, 
for some species, their colouring isn’t due to pig-
ments but to the very structure of their feathers or 
scales. This is particularly common in birds, such 
as the iridescent neck feathers of hummingbirds, 
and the bright plumage of bluebirds. A particularly 
noticeable example is found in peacocks.
The iconic tail feathers of peacocks are known 
for their bright, shimmering colours. They change 
slightly as the bird moves, like the colours of an 
opal gemstone.  However, based on the pigments 
present in the feathers, they should be brown. The 
colours that we see are an example of structural 
colours, which form from the interaction of light with 
microscopic structures in the feathers. Repeating 
structures within the feathers can selectively reflect 
specific wavelengths of light, like tiny mirrors which 
only reflect a single colour.
To understand this, we need to take a look at the 
nature of light itself, and how it behaves. Light can 
be considered to be a wave as it travels through 
space in the same way as a wave through water, 
with alternating patterns of crests and troughs. The 
distance between the crests and troughs of a wave 
is called the wavelength, and different colours of 
light have different wavelengths. White light, such 
as sunlight, is a combination of light of all colours 
and this can be seen when it is split into a rainbow.
Since light can be considered a wave, it can un-
dergo interference: when two waves interfere with 
each other, they can experience either constructive 
or destructive interference. Constructive interfer-
ence occurs when the crests of each wave are 
lined up, making the light appear brighter. On the 
other hand, destructive interference occurs when 
the crest of one wave and the trough of another are 
aligned, and this may cancel out the light entirely. 

When white light undergoes interference, it can 
produce interference patterns. A common exam-
ple of this can be seen in soap bubbles. When 
light passes through a bubble, some is reflected 
from the outside air-bubble boundary, and some 
from the inner one. Waves reflected from the 
inner and outer surfaces can interfere with each 
other. The type of interference depends on the 
wavelength of light, as well as the thickness of 
the bubble and the viewing angle. This leads to 
the shifting colours that are seen.
This is somewhat similar to the interaction 
between light and peacock feathers. On a 
microscopic level, the feathers are formed by a 
repeating structure of filaments interspaced with 
air gaps.  As light passes from air to feather and 
back again, a portion is reflected from each sur-
face. These reflected waves can interfere with 
each other. The spacing between filaments is 
roughly half the wavelength of visible light, and 
it is consistent enough that constructive inter-
ference can occur, enhancing the appearance 
of specific colours. As the spacing increases, 
the colour shifts from blue, to green, and then to 
yellow. This simple change allows the peacock 
to produce such striking colours.
However, the structural colour of peacocks 
wouldn’t be possible without pigmentation. The 
brown pigment present in the feathers creates 
a darker background, which absorbs incident 
light and makes the reflected greens and blues 
visible, creating the distinctive eye markings in 
their tails.  White peacocks lack this pigment 
and reflect all incident light, drowning out the 
enhanced shades of blue and green. Without 
this interplay between pigments and the regu-
lar structure of the feathers, the flashy peacock 
would be a much duller bird. 

Written by Grant Strachan (Postgraduate student 
in Chemistry).

Colour Vision

Written by Paula Salvatierra Aragoneses
(MSci Biomedical Sciences with Anatomy) 7
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I am sure everyone has been in a situation in 
their life when they desperately wished to 

be invisible. 

What seems like a superpower to us, regu-
larly occurs in nature. Some animal species 
are capable of adapting their skin colour 
and pattern to their current environment, to 
gain full camouflage. Cephalopods like oc-
topus and cuttlefish, as well as chameleons 
are masters in colour change. They are able 
to change into a large spectrum of colours in 
just a few seconds. How are they capable of 
doing so?
 
Essential to colour change in most animals 
are the so called chromatophores. These 
special cells contain pigment granules 
which reflect different wavelengths and 
therefore different colours. The pigment can 
be redistributed within the cell, to vary colour 
and pattern of the animal’s skin. Chromato-
phores can respond to hormonal or neuronal 
signals, visible light, UV-radiation, pH, etc. 
The voluntary control of chromatophores is 
called metachrosis.
 
Chameleons have chromatophores, provid-
ing them with yellow pigmentation. However, 
their main source of colour change are two 
superposed layers of iridophores. These 
cells contain guanine nanocrystals, which 
have a special chemical structure, reflecting 
light. When the chameleon is in a relaxed 
mood, the cell structure is altered, so the 
nanocrystals are relatively close to each oth-

er. This leads to a reflection of short wave-
lengths such as blue. In an excited state, the 
nanocrystals spread out and reflect longer 
wavelengths like yellow and orange. But 
where does the green colour, which we usu-
ally see in chameleons, come from? The re-
flection of blue in a relaxed state, combined 
with the yellowish pigmentation in lower cell 
layers creates the chameleons deep green 
colour.
 
Even though they are colour-blind, the chro-
matophores of cephalopods are under direct 
nerve control from the visual system. They 
change in response to the size, contrast and 
visual edges of objects in the individual’s 
environment. Inside the cell, the pigment 
granules are contained in an elastic sac (cy-
toelastic sacculus), whose size and shape is 
controlled by muscle contraction. Similar to 
the effect of translocating the pigment within 
the cell, the reflectivity is changed. In addi-
tion to this mechanism, cephalopods also 
possess iridophores and leucophores, using 
them for structural colouration based on the 
same mechanism we can see in chamele-
ons.Cephalopods can not only change their 
colour but also the texture of their skin. Mus-
cles in their skin, called papillae, can create 
different textures, imitating algae, sand or 
corals and thus improving camouflage.
 
Rapidly controlling a large number of chro-
matophore and iridophore cells obviously 
comes with high energy costs. In colour 
changing situations, the benefits must out-

 COLOUR 
 CHANGE 

in chameleons and cephalopods
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weigh the costs. In most species, metachro-
sis is used for camouflage, hiding an indi-
vidual from predators, as well as helping it to 
stalk potential prey. 

Selective pressure by predators is actually 
thought to be the main reason that camou-
flage and colour change evolved. There are 
several different strategies of camouflage, 
which are adapted to the visual perception 
of a predator. “Background matching” is 
simply adjusting the outer appearance to the 
current environment, while “disruptive col-
ouration” breaks up the outlines of an animal 
and distracts from its actual shape. To irri-
tate a potential predator, octopuses create 
a moving pattern, called the passing cloud. 
Some species, like the dwarf chameleon, 
are capable of both strategies and use them 
on their different predators.

In Cephalopods, camouflage is not the 
only function of colour change. Octopuses, 
cuttlefish and squids also communicate by 
changing the pattern and colour of their 
skin. Meeting other male individuals of their 
species, they can prevent a fight by light-
ening their skin colour, which is a signal of 
abjectness.

Chameleons are not able to control their col-
our by neuronal signals. Their outer appear-
ance is affected by their stress level, mood 
and temperature. Generally, colour change 
can also have health benefits, as it can influ-
ence thermoregulation and the reflection of 
ultraviolet light.
 
The ability to change colour fascinated Ar-
istoteles and Darwin and is still an important 
topic in science. A recent article in “Nature” 
reveals how studying color change in ceph-
alopods can be used to gain greater under-
standing of human motor control. Based on 
the study of chromatophore cells, scientists 
recently developed optoelectronic systems, 
which can autonomously sense and adapt to 
the colouration of their surroundings. These 
inventions are currently wasted on military 
use, but raise hope that there will soon 
be products with similar technology in our 
everyday life. Someday, we might actually 
be able to disappear instead of having to 
face an embarrassing moment!
 

 COLOUR 
 CHANGE 

Written by Laura Akintche 
(Undergraduate in Molecular Biology) 
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In Britain, whether your ideal summer day is a 
picnic in the park or a BBQ on the beach, it 

is likely that they will be ruined by one of two 
things: the rain, or by a plague of insects. Many 
insects are seen as a nuisance during the spring 
and summer months, however, there are some 
which tend to annoy us more than others. Wasps 
are regularly voted to be people’s least favourite 
insect. However, like many species of insects, 
wasp populations are in decline globally due to  
various anthropogenic threats ranging from cli-
mate change to urbanisation. Wasps are facing 
demographic changes in all environments that 
they inhabit but who cares? Wasps are a nui-
sance and they’re pointless, right? Wrong! Many 
wasp species deserve to be respected as they 
perform a vital role within their ecosystem, as 
well as performing important services for hu-
mans.
Wasps are a hugely diverse insect group and 
are split into two wider classes: social wasps, 
the most common wasp found in your garden, 
and solitary wasps, which are the most numer-
ous globally. Social wasps are important in the 
agriculture industry and are being increasingly 
recognised for their pollination services. It is 
important to recognise the importance of polli-
nators other than the most commonly managed 
honeybee, as honeybee populations are also in 
decline globally due to the same anthropogenic 
threats. One example of a popular food  shown 
to be dependent on wasps as pollinators is 
cacao, one of the most valuable globally trad-
ed commodities. Cacao production is declining 
in tandem with many wasp species which rely 
on cacao varieties for its nectar. But if you’re  
someone who doesn’t like chocolate, should you 
disregard wasps? Not unless you don’t consume 
any agricultural crops at all…
Solitary wasps are  important for the agriculture 

industry, as well as for individual gardeners. 
Solitary parasitoid wasps are useful as biocontrol 
agents, which  are a major way in which farmers 
and gardeners can reduce pest abundance on 
crops and decrease the use of pesticides. The 
diversity of solitary wasps has allowed specific 
mutualistic relationships to evolve between par-
asitoid solitary wasp species and some volatile 
pest species. For example, aphids, better known 
as greenflies or blackflies, are a huge nuisance 
to gardeners and farmers alike. They are doc-
umented to destroy millions of tonnes of crops 
annually. However, due to a group of solitary 
wasps called Aphidiinae and Aphelinids, aphid 
populations on farms and in gardens can be 
effectively extinguished, without the use of pes-
ticides, which have been documented to have 
negative health effects for humans and be det-
rimental to the surrounding land? So, do wasps 
not deserve your respect now? They not only 
help combat pests and pollinate our crops but, 
by helping reduce the use of pesticides, they 
may be good for your health too.
As the climate continues to change, and the 
human population continues to increase, it is 
important for us to help protect wasps. They 
provide a wide variety of services for free which 
would otherwise cost the global agriculture 
industry billions of dollars to provide. With more 
research we can expand our understanding of 
wasps’ role in providing a remarkable service, 
both to the environment, and to humans. It is 
definitely time that wasps join the ranks of the 
remarkable honeybee and the beautiful butterfly. 
Next time you’re at the beach enjoying a BBQ 
or having a picnic in the park, think about all the 
services that wasps provide for us before swat-
ting them away.

WHY SHOULD YOU LET
WASPS BUG YOU

Written by Jennifer
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By now, everyone’s heard about just how badly bees and other 
pollinators have been doing. For around 15-20 years now, bees 

have been dying off at unprecedented rates with upper limits of 
around 30% lost per year.  In Britain, the volume of bee hives has 
dropped by more than half in those 20 years, and is speculated to 
cost the country roughly £2 billion in domestic honeybee hives lost.
In the beginning, nobody really understood why. But in recent 
years extensive research has accumulated a pile of evidence 
blaming a class of insecticides known as neonicotinoids. Unfortu-
nately, these chemicals are a fundamental tool used in commercial 
agriculture to maximise yield, but are shown to have a lethal effect 
on bees that spend even a short amount of time in their presence. 
Bees must also contend with other forms of pesticides, invasive 
parasites that we have created ideal surroundings for, and a gen-
eral decline in their quality of life.
This decline poses a very serious threat to anyone that enjoys 
being able to eat, since both wild and domesticated bees are the 
main pollinators of our primary crops. Thousands of ecosystems 
around the globe are reliant on bees as their primary pollinator.
Recently new evidence has come to the forefront of this issue sug-
gesting that an even more insidious threat is lurking in the back-
ground of the agricultural industry: climate change. An interesting 
piece published back in 2015 touched on the idea that bees are 
losing large swaths of habitable land in Europe and the US, with 
this trend set to continue at a rate of roughly 5 cubic miles for each 
passing year.
This falls in line with existing evidence stating that as temperatures 
increase around the globe, numerous species of flora and fauna 
will be forced to shift their habitable range northwards. However, 
bee distribution records are suggesting that bees are not joining 
this trend. Compression of their habitability range leaves them with 
less and less available space.
An expert in this field, Dr. Jeremy Kerr has stressed that even 
though pesticide use has caused a critical rise in bee mortality 
rates, it could not explain the continent-wide shrinkages we are 
currently experiencing, but that increasing temperature trends do.
The reason bees aren’t pushing north is still not clear, but pre-
liminary evidence suggests that it is a combination of faster tem-
perature changes occurring at the equator than in the northern 
hemisphere, and the difficulty bees are facing in reaching a critical 
population mass that can be sustained in these new locations.
Several solutions for this problem are already under development,  
ranging from fostering ideal habitats for bees, to minimizing the 
use of pesticides and even novel ideas like the replacement of 
pollinators with mechanised alternatives. However, the scale of the 
issue is quickly becoming apparent, and it is more than likely this 
will require a global effort to correct.
Dr. Kerr finished his talk on the death of bees with this “They are in 
serious and immediate risk from human-caused climate change, 
the impacts are large, and they are underway.”

Written by Kieran Petrie  (MSci Immunilogy & Pharmacology)

WHY ALL THE
BEES ARE DYING

WHY SHOULD YOU LET
WASPS BUG YOU
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A
 MAMMOTH

 DEBATE

Geneticist George Church from Harvard University 
has an ambitious plan:  to reanimate the woolly 

mammoth. Even more ambitiously he believes this can 
be achieved by 2019. However, the situation is a little 
more complicated than the science fiction-sounding 
idea of bringing mammoths back to life. According to 
writers at new scientist, the team are currently ‘add-
ing key genetic traits […] to the genome of the asian 
elephant’, the mammoth’s closest living relative. This 
is in order to assess the impact of these traits, such 
as longer hair and blood adapted to the extreme cold. 
Knapton, the telegraph’s science editor, explained that 
‘by splicing the mammoth genes into the genome of 
an elephant embryo, the team believe they can recre-
ate a mammoth-elephant hybrid, which would have all 
the recognisable features of a mam-
moth’. Unsurprisingly, a project of 
such lofty ambitions has met 
with scepticism from various 
sources.
One of the biggest questions 
is whether the project can be 
achieved? On the one hand, the 
project appears simple. Writing in 
2013, church summed up the process, revealing that 
‘a few dozen changes to the genome of a modern 
elephant – to give it subcutaneous fat, woolly hair and 
sebaceous glands – might suffice to create a variation 
that is functionally similar to the mammoth’. However, 
this has met with doubt. Reporters for new scientist 
declared that ‘resurrecting a pure woolly mammoth this 
way is still many years away’, calling church a ‘maver-
ick geneticist’. However, others remain more hopeful. 
Knapton points out that the project looks a lot more 
plausible given scientific advancements, including the 
high-precision crispr/cas9 technology, which ‘church 
helped develop’. Assistant editor for popular science, 
griggs, does not share the enthusiasm, taking a more 
practical view. She comments that ‘it would be disin-
genuous to imply that [mammoths] will be roaming the 
tundra’ by 2019. She reminds that thus far, the team 
have ‘managed to incorporate traits of the mammoth’s 
ears, fat, and hair into elephant dna. In a few years 
they hope to make an embryo, but that’s a long way 
from creating a viable embryo’. Even putting the split in 

opinion over the plausibility of the project to the side, 
there are other concerns.
Another contentious issue regarding the project is 
not whether it can be done, but whether it should 
be. Mezrich, an author who has published a book on 
the subject, commented in an interview with nation-
al geographic that sometimes ‘the science can get 
ahead of the ethics’. He highlights the importance 
of the ability to regulate scientific inquiry, especially 
regarding projects with as many far reaching impli-
cations as this one, noting that ‘the scariest thing is 
that there’s no real oversight body’. However, he is 
not entirely negative on the subject. Mezrich be-
lieves ‘that bringing back an extinct species like the 
mammoth is less playing god than it is correcting 

something we did’, highlighting various 
other ways in which scientists could be 

argued to be playing god, such as at-
tempts to cure and eradicate dis-
eases. One of the biggest ethical 

arguments in favour of this project 
are the environmental benefits which 

are believed to follow. Through restoring 
mammoths to areas like the russian tundra, 

it is believed that temperatures could be brought 
back down by several degrees, helping to restore 
ecosystems. A big problem in that area is the ‘time 
bomb’ of the carbon trapped within the ice. As the 
tundra melts due to increasing global temperatures, 
the carbon will be released, amounts of which would 
be more ‘than if we burned all the forests on earth 
three times’, according to mezrich. Church himself 
has commented that, despite the environmental ben-
efits, ‘reanimation is not a panacea for ecosystems 
at risk’, reminding that preventing extinction remains 
of paramount importance. Knapton also highlights 
the concerns of some ‘experts [who] argue that that 
technology should be used to save animals that are 
still alive rather than trying to bring extinct creatures 
back to life’. Evidently, there are many concerns 
regarding the project – both regarding its plausibility 
and its ethicality. However, it seems that waiting is 
the only way to tell whether this project will really get 
off the ground.

One of the 
biggest 

questions is whether 
the project can be 

achieved?

Written by Beverley Clay (Undergraduate in English and  
Sociology)12
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-Digging Deeper into-
DINOSAURS

Dinosaurs do not take up as much space in books, 
the news or our minds as they used to. Now, they 

are resigned to fascinating children in school or incit-
ing excitement in movie-goers when they hear another 
Jurassic Park movie is coming out. We don’t often think 
of dinosaurs and the role they played in understanding 
animals and evolutionary processes. Maybe it’s time to 
reintroduce ourselves to the importance and fascination 
of dinosaurs.
Dinosaur bones were first discovered in 1676, by Robert 
Plot, a curator in the Ashmolean Museum in Oxford, who 
found a thigh bone that he believed had once belonged 
to a giant man. He laid this claim in 1677 in his book, 
Natural History of Oxfordshire. The fossil remains lost to 
us, however, a description of it left by Plot leads palae-
ontologists to think it belonged to a Megalosaurus. The 

relevance of Plot’s observation, despite it being wrong, is 
indicative of a step forward in scientific thinking. Plot was 
led to believe there was an ancestor to humans; that a 
change had taken place between the death of this ‘giant 
man’ and the men Plot saw around him.  
Before the eighteenth century, there was no set way or 
formula in which animals, fossils, and flora were named. 
Carl Linnaeus created a binomial system for naming flora 
and fauna. This enabled an English physician, named 
Richard Brookes, to be the first man to apply a binomial 
name to a dinosaur in 1763, thereby being responsible 
for creating a whole new classification for dinosaurs. 
Brookes provided a name for Plot’s discovery; Scrotum 
humanum. Not the classiest of names, but it got the ball 
rolling on naming dinosaur bones.It was not until the early 
nineteenth century that we began edging closer towards 

an understanding of what a dinosaur was. It was in 
1842 that Sir Richard Owen, an apparently ‘brilliant 
anatomist’, first coined the term ‘dinosaur’. This was 
because, in 1841, Sir Owen came to realise that these 
fossils were distinct and separate from those of other 
animals and humans. He christened the group Dinosau-
ria which means ‘terrible lizards’, deinos coming from 
Ancient Greek meaning ‘terrible, potent, fearful’ and 
sauros means ‘reptile or lizard’. Sir Owen’s interest in 
these creatures reflected a wider, growing trend among 
scientists at the time; and their fascination with dino-
saurs increased and by the 1900s we can see a signifi-
cant cultural surge in palaeontological studies. A frenzy 
of classification began to take place among palaeon-
tologists, attempting to distinguish one dinosaur from 
another and whether there were any integral links to the 
animals around them. This search for links promoted 
ideas of adaptation and evolution with extinct species.
However, somewhere along the way dinosaurs stopped 
being a point of fascination and invoking ideas of de-
velopment. Rather, they became a reference point for 
conservative ideas; something being labelled as ‘dino-

saur-like’ or a ‘dinosaur’ meant that it was backward, old, 
unable to change. According to the paleontologist Ken-
neth Lacovara, of Rowan University, dinosaurs are impor-
tant because they, ‘pushed the envelope of physiological 
possibility, broke record after record and were paragons 
of success by any measure’. He goes on to state that one 
of the biggest misconceptions about them was their ina-
bility to change and adapt. Dr Dave Hone, a lecturer at 
Queen Mary in the University of London, further signified 
how ‘dinosaurs provide a wonderful way of talking to a 
young audience about all manner of scientific ideas and 
showing how things like geochemistry and biology can 
come together’.
By pushing dinosaurs to the corner and claiming that 
they were incapable of development lead to a disregard 
of what can be understood and learned from them. Dino-
saurs provide ‘unique research opportunities’, according 
to Dr Hone. It is through dinosaurs we can gain a more 
rounded understanding of the natural world around us.

Written by Julia Vallius (Undergraduate in English Literature)
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Since the dawn of human history, we 
have been trying to conquer nature and 

control its laws. We were able to control and 
domesticate animals, to make powerful tools 
and machines which bent natural laws to our 
advantage. However, there is one thing that 
humans were dreaming about doing for a long 
time, but have not quite achieved until recently 
– flying.
We know that having a pair of wings makes 
flying possible – birds can fly, and since 
dissection reveals similar  structure as other 
animals have, it becomes apparent that 
wings are the only way for them to do so. The 
simplest logic then tells us that if humans or 
other animals want to fly, they need wings, just 
like birds have.
Early discoveries into this field show that 
defying the force of gravity itself is fairly easy 
– even ancient Greeks witnessed the ability 
of hot steam and air to make things levitate; 
this principle was, of course, later used in 
hot-air balloons as well. And lead to very poor 
satisfaction, because now we were able to 
control out altitude and rise to the sky, but 
it was far from the controlled and directed 
motion of birds that we dreamt of.
As the imagination of people tends to be 
limited to what we can observe, we have 
always been attempting to get  flight abilities 
by having a pair of wings, as inspired by said 
birds. Early civilisations dreamt/dreamed? of 
it – from Egyptian winged god Isis, to Greek 
myths of Icarus and Daedalus or of Pegasus. 
Later, such wings were eventually being 
designed, by Leonardo, whose Ornithopter 
was meant to make us to fly using enormous 
bird-like wings.
1738 was absolutely crucial to future aviation 
developments; in this year, Bernoulli publishes 
his book Hydrodynamica, which, among 
others, describes the Bernoulli principle; it 
states that if an asymmetrical object moves 

through a fluid, there will be pressure 
difference on its sides. At sufficient speed, 
the pressure difference should be significant 
enough to create lift force greater  than gravity.
Put together with knowledge of bird 
wing shape and current knowledge of 
aerodynamics, the future wing shape became 
clear; the only issue was movement speed, 
which was key to maintaining the pressure 
difference.
At first, the current state of mechanics did 
not allow to construct propulsion system, 
which would give sufficient power compared 
to its mass; hence the very first designs of 
constructed flying machines only served 
purposes of gliding. George Cayley was the 
first to build a glider, which could carry a child  
for a short period of time, before slowing down.
In the next stage, some engineers attempted  
to solve the propulsion problem by redesigning 
the ornithopters, gaining the speed and 
altitude by waving wings; all of these later 
eventually failed, as no recreation of wings, 
which would wave and thus provide necessary 
power, was successful.
The other branch of development focused 
on propulsion using propellers; the rotation 
of these was, in the end, shown to be the 
correct way forward. Eventually, in 1903, the 
Wright brothers created the Wright Flyer, the 
first machine to ever perform sustained and 
controlled flight.
From here on, the idea of using bird’s anatomy 
was almost abandoned. We have to give 
these animals credits  for inspiring the early 
engineers and allowing them to make the right 
steps forward, for showing the correct wing 
shape and guiding the primary aerodynamics 
research. After these, all other successes of 
human flight are, however, makings of people 
and their discoveries, instead of simple bird 
observations.

EARLY AVIATION
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Conquering the land has been one of 
the most important steps in evolution. 

For animals air breathing lungs gave them 
the opportunity to do so.  When we start 
studying zoology in school we learn about 
fishes and how they use their gills to utilise 
the oxygen dissolved in water, then we 
move to amphibians and their reliance on 
primitive lungs and cutaneous breathing. 
Yet, how did they develop in the first 
place?
To answer this question we must go 
down the evolutionary scale, back to 
the class Actinopterygii (ray-finned 
fishes such as salmon, tuna, etcetera) 
and focus on a couple of the features 
they present: the presence of a natatory 
bladder and nostrils, though the latter 
was  already present in other classes such 
as Chondrichthyes. They have two pairs 
of nostrils, one pair for incoming water 
and the other for outgoing water, and the 
olfactory apparatus in between, detecting 
molecules dissolved in the water.
This system sets the basis for the next step 
in evolution in the devonian period, and so 
we move to another class, Sarcopterygii 
(lobe-finned fishes), where we focus on 
the genus Kenichthys. The Kenichthys had 
primitive nasal apertures (choanae). The 
mentioned genus helped confirm the 
theory that in evolution the posterior 
nostril moved around the jaw and 
connected with the mouth which 
allows breathing through the nose 
higher in the evolutionary scale 
(reptiles, mammals, and birds). 
We focus now on the natatory or 
swim bladder. It stands out for its 
absence in Chondrichthyes and as 
a consequence species belonging 
to this class are known for having to 
swim constantly. In Actinopterygii, 

the presence of a swim bladder helps the 
fish regulate buoyancy and submerge or 
emerge without wasting energy swimming, 
just like submarines pump air or water in 
ballast tanks to change buoyancy.
Following the line previously established 
by the Sarcopterygii, we find the subclass 
Dipnoi (or lungfish). These fish are able to 
survive draughts by burying themselves 
in the sand and breathing air, as well 
as water when the rains come. They are 
able to do this thanks to its vascularized 
gas bladder, which is divided into 
smaller sacks to increase the surface for 
exchanging gases, and connected to 
the mouth (as they still have to swallow 
to breathe like frogs). Some researchers 
say this evolves to form the first primitive 
lungs. Further up the evolutionary scale 
the developing choanae connects with 
the upper part of the mouth forming a 
respiratory system such as we see in 
humans. Others propose the theory 
that this system is similar to the lungs 
tetrapods have and that the latter formed 
at the end of the posterior wall of the 
larynx instead of the sidewall, like the 
swim bladder does. Evolutionary evidence 
seems to point towards this, though many 
people support the first approach.

Both theories have their own strengths 
and weaknesses when it comes to 

explaining how tetrapodic lungs 
formed. Maybe the discovery of 
a new type of fish or a fossil will 
shine some light on the subject, 
but, until then we will have to 
keep looking for the answer 

somewhere in our watery origins.

BREATHING AIR
the evolution of

Written by Darío González Dosantos
(Undergraduate in Biotechnology, 
Universidad Politécnica de Madrid)
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Mary gave birth to baby Jesus, claiming she was a virgin. Unfortu-
nately, her story is not backed up by science. However, what hu-

mans are unable to do is well practiced throughout other living beings. 
All bacteria, most funghi, many plants, some invertebrate animals and 
even some vertebrates can be found to reproduce asexually. While 
bacteria and other unicellular organisms usually reproduce through 
cell division, higher animals found their own way of producing off-
spring without mating. This is called parthenogenesis.
Coming from the greek words parthenos meaning virgin and genesis 
meaning creation, parthenogenesis describes the phenomenon of 
natural, asexual reproduction from an egg without fertilisation. This 
process of virgin birth is often found in hermaphrodite animals who 
can switch their gender. This includes invertebrates, like insects and 
vertebrates, like fish, amphibians and even some birds.
There are three main ways of parthenogenesis: automictic, haploid, 
and apomictic.

To understand these methods, the science of reproduction must be 
understood first. While forming egg and sperm cells animals, just 
like humans, perform a process called meiosis resulting in hap-
loid gametes. These contain half the genetic material needed 
to create a new existence. During meiosis the genetic material 
duplicates to form the commonly seen x-shaped chromosomes, 
which then align in homologous pairs of paternal and maternal 
chromosomes. The pairs get separated and the sister chro-
matids then split, forming four haploid cells. During align-
ment, crossover events between the paternal and maternal 
chromosomes occur, mixing up the genetic information 
without losing any. While males form four equal gam-
etes, known as sperm, females create one big egg cell 
and three polar bodies, which are useless for reproduc-
tion. Once an egg cell is fertilised by a sperm the ge-
netic material is back to its diploid state and contains 
the full information to create offspring.

Keeping that in mind, the three different ways of par-
thenogenesis can be explained. During apomictic 
parthenogenesis meiosis actually does not take place. 
Instead normal mitosis, cell division in non-sex cells, 
creates cells that are used as an alternative to fertilized 
ovums. As a result the entire offspring is genetically iden-
tical to the mother. This form of obligate parthenogenesis 
can be found in some plants and in one species of time-
ma stick insects.

Who Needs Men Anyway?
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Haploid parthenogenesis is widely spread throughout many insect species, as 
well as practiced by our favourite insect: the honeybee. An unfertilized, haploid 

egg cells leads to the birth of a male, while a fertilized egg cell releases a female 
worker bee. This process protects the balance between males and females in a 

bee colony.
Automictic parthenogenesis is the most interesting system of asexual repro-

duction as it can be brought out in many different ways and is done by many 
species of all different orders. One way of automictic parthenogenesis is 

the fusion of the ovum with one of the polar bodies formed in meiosis. 
This leads to a fertilized egg cell containing different genetic material to 

the mother, as two random gametes are fused. The offspring does not 
consist of clones.

The other form of automictic reproduction is polyploidism.This means 
that during the early stages of meiosis the genetic material not only 
doubles once but multiple times, creating multiple sets of the same 

x-shaped chromosomes. During alignment either homologous 
chromosomes (maternal and paternal) or sister chromosomes 

(maternal and maternal or paternal and paternal) come together. 
As a result of multiploid meiosis, the developed gametes are 

diploid. That means they do not need to be fertilized in order to 
create offspring. The separation of sister chromosomes during 

meiosis leads to clonal offspring, even in case of crossover 
events. This is very similar to the apomictic type. The separation 

of homologous chromosome pairs on the other hand leads to 
non clonal offspring as the genetic material ending up in the 

gamete differs from the mother’s.

Obviously only females can perform parthenogenesis as they 
are the birth giving gender. As a result, all clonal offspring 

must be female too. But what about the offspring genetically 
differs from the mother? That depends on the mating type, 

meaning the chromosomal set that defines the gender. 
While humans and most mammals have an XY mating type, 
with a XX chromosomal set being female and a XY set to be 

male, most reptiles have a WZ mating type, in which a WZ 
set is female and a ZZ defines the male. In fact all asexually 

produced offspring of most reptiles is male! WW females 
are an option to, but those ovums are usually not viable and 

therefore very rare cases of living WW females are known.
So, next time you tell someone to go **** themselves, 
remember the magnificence of the animals that can!

Written by Annemarie Held (Undergraduate in Genetics)
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