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Ever wondered what the future will look like 
in 30, 100, or even 1,000 years? At Au Science 
Magazine we have taken the opportunity to make 
projections as to what tomorrow holds. How 
did we do this? I hear you ask. Well, it’s as easy 
as elaborating on projections about the rate of 
discoveries in both science and technology, then 
basing our conclusions on the hypothesis that 
discoveries and inventions will continue to take 
place at the same rate as they have in the last 100 
years. This process is exponential.

We will take you through the challenges of 
the forthcoming millennium by following the 
timeline that you can find on each page. Each 
article has been placed in chronological order 
with the most recent projections coming firsts.

If you would like the bad news first, why not 
check out Sam Di Risio’s article about the end of 
the universe on page 19? If you don’t think you’ll 
be around to see this happen, Nicolas Scrutton 
will challenge that assumption on page 15, 
because you might be alive and healthy to see it 
for yourself.

The future is in fact closer that you think. As 
early as 2050 extraordinary advances are likely, 
from developing medicines specifically tailored 
to a patient’s medical history to not having to get 
a driver’s licence anymore. To read about Olga 
Stepanova’s take on Personalised Medicine and 
Anna-Maria Leipner’s previsions on driverless 
cars, head to pages 6 and 7, respectively. 

Here at Au we’re not the only ones crazy about 
science, since planet Earth has been showing the 
hots for the future for a while now. For a more 
detailed note by Rosslyn Watret on how climate 
change will change our lives, head to page 10.  If 
things on Earth get too rough, you may be able to 
escape to Mars by 2020, as disclosed in an article 
by yours truly, in pages 8 and 9.

The Science Journalism Society is always 
welcoming new talent. Whether you think you’re 
good with words or you’re more of a right-
brainer, we have room for you! To join us email 
info@ausm.org.uk or give us a Like on Facebook 
at our page “Au Science Magazine”. You can also 
follow us on twitter at @AuScienceMag.

Laura Machado de los Toyos & Ahmad Nassar
Editors-in-Chief
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A collaborative effort between the Univer-
sity of Aberdeen and the University of Cape 
Town (UCT) in South Africa aims to create 
a fungal research unit in the Institute of In-
fectious Disease and Molecular Medicine 
of UCT. AFGrica was born from the efforts 
of the internationally affirmed Aberdeen 
Fungal Group and aims at investigating 
continent-specific fungal infections. In 
sub-saharan Africa, there is a particularly 
high mortality rate for people diagnosed 
with fungal infection, such as cryptococ-
cal meningitis, so the establishment of this 
research centre means tackling a high pri-
ority issue. This operation does not only 
comprise a £600,000 research centre, but 
also includes funded PhD positions for mid-
dle-low income African students who will 
have the chance to be trained at top med-
ical micology centres in the country. Once 
again, the Aberdeen Fungal Group leads the 
way in the development of medical research 
by ensuring this promising partnership. 

Alice Rossi

THE AFG STRIKES AGAIN

The Friends of ANCHOR’s charity has 
pledged £1 million to the University of Aber-
deen Development Trust, as a key contribu-
tion to the University’s ambitious 5 year pro-
posal, which totals in excess of £4 million, 
to advance oncology research in the North-
east of Scotland to a world-class level. It is 
anticipated that a team of academics with 
a record of accomplishment of high quality 
in the field of oncology will be recruited to 
work alongside other outstanding research 
groups currently active in Aberdeen. The 
appointment of an experienced oncology re-
search team within the University will bring 
many benefits in the years to come. Having 
a dedicated research team in place will put 
the University of Aberdeen in a position to 
galvanise major research projects and be-
come recognised within the UK as a leading 
centre and institution for cancer research to 
attract significant funding. There already is 
a strong oncology research base to be proud 
of in Aberdeen, but this huge commitment 
will move another step towards delivering 
profound and lasting improvements for 
patient care in the North-east of Scotland.

Davide Fraccasia

UNIVERSITY CANCER TEAM 
CREATION KICKSTARTED 
THANKS TO CHARITY PLEDGE

Scientists at Aberdeen University have 
discovered a gene they believe is linked 
to a person’s potential muscle mass.
Muscle is found throughout the human 
body and it allows a great many functions 
to take place, from moving around to simply 
breathing. However, the volume of skeletal 
muscle mass found within each person often 
varies quite significantly. The skeletal mus-
cle mass of a person can be increased if they 
undergo certain strength exercises. Howev-
er there is a genetic component that can lim-
it the amount of muscle mass one can have.
Recently, scientists at the University of 
Aberdeen, led by Dr Arimantas Lionikas, 
have determined a specific gene that ap-
pears to affect the muscle mass in lab mice. 
These findings have since been published 
in Nature Genetics. The very same gene 
has been linked to the spreading of can-
cer in previous studies and many mod-
ern drugs had been developed to target it. 
Dr Lionikas states, “Our research suggests 
this gene could play a role in regulating 
muscle mass and the fact that drugs have 
already been developed to target the gene 
gives us an obvious focus for further re-
search.” The science team now intends to 
study these drugs in greater detail, in the 
hopes of understanding their effects on 
muscle tissue. If multiple drugs are target-
ing the same gene, this new research could 
be used to determine which drugs have 
the least negative effect on muscle mass. 

Kieran Petrie

GENE IDENTIFIED WHICH 
COULD PLAY ROLE IN THE 
BODY’S MUSCLE MASS

TO
DA

Y

you are here: 

2017

NEWS



SPRING 2017 5

NEWS

NEWS

The idea of dismantling the North Sea’s 
oil fields is a nightmare that undoubtedly 
awakens engineers, but also one which tax-
payers should be equally concerned about. 
Cost estimates of the entire process – de-
commissioning and dismantling - suggest 
that £40 million will be needed, of which 
roughly 50% will be covered by the UK 
taxpayer. Clearly, alternative solutions to 
the current plan are desperately needed.
Recently, Senior Lecturer Tom Baxter of 
Aberdeen University has suggested that a 
wiser option might be to invest that mon-
ey in renewable energy instead. As the idea 
of a clean seabed has become obscured 
and its benefits much disputed, invest-
ing in wind, tidal or solar energy would 
be more likely to benefit the environment. 
This large decommissioning project has al-
ready started and may be pushed for even 
further, as it is a job-creating opportunity 

for the industry. Staying informed as a tax-
payer is more important now than ever. 
Investing in sustainable energy would cre-
ate longer-lasting jobs, as the life span of 
such a renewable plant is likely to be larg-
er than that of an oil field. Of course, the 
cuts in CO2 emissions that a £40 million in-
vestment in clean energy is capable of are 
tangible and can be accurately predicted, 
unlike the benefits of decommissioning. 
The suggestion made by Senior Lec-
turer Tom Baxter has not been a com-
mon one, yet it may be the best solution. 

Ahmad Nassar 

THE DILEMMA OF THE NORTH

A research project funded by the Lever-
hulme Trust and the COSMOS Horizon2020 
project, together with scientists from the 
School of Natural and Computing Sciences 
at the University of Aberdeen, has devel-
oped a mathematical method expected to 
limit the spread of epidemics through vac-
cinating fewer people. Their preliminary 
mathematical modeling predicted that by 
vaccinating just 60% of the UK population 
with the MMR vaccine, instead of the 90% 
vaccinated nowadays, it is possible to pre-
vent the spread of a measles epidemic. This 
method, named ‘explosive immunisation’, is 
carried out by first identifying and then vac-
cinating ‘superblockers’. These are people 
who frequently travel between communi-
ties and are therefore more likely to spread 
infections, hence epidemics. Dr Francisco 
Perez-Reche, who is part of the Universi-
ty’s research team, states that this would 

offer a faster and more effective solution 
to prevent the spread of epidemics, while 
saving a lot of money and resources used 
for vaccine production. However, this task 
will prove to be very challenging, due to the 
increasingly connected world we live in.

Olga Jarosinska

EXPLOSIVE IMMUNISATION

this way to: 

THE FUTURE



AUSM.ORG.UK6

Personalised healthcare is 
no longer an unachievable 
dream. Genomical advances, 

an increased understanding of disease 
mechanisms, and the ability to identify 
biomarkers are revolutionising mod-
ern healthcare. Though personalised 
medicine will not become mainstream 
in the foreseeable future, we are mov-
ing in the right direction. Prescription 
guesswork is gradually being replaced 
by organising patients into groups, 
according to specific biomarkers. 

Stratifying patients into similar 
biomarker groups leads to improved 
analysis of treatment success. This 
is not, however, an entirely personal 
approach. Stratified medicine relies 
on the knowledge of common 
trends in patients symptoms and 
their treatment, while personalised 
medicine examines personal 
biological data from each patient to 
design a tailored treatment plan.

A classic example of personalised 
medicine is the use of targeted 
drugs such as Herceptin, for breast 
cancer treatment. If HER2 protein 
is overexpressed on breast cancer 
cells, it makes them subject to higher 
proliferation. HER2 positive patients 
benefit from Herceptin treatment as 
it targets HER2 receptors, but it will 
have no effect on HER2-negative cells. 

Expanding the stratified medicine 
portfolio are numerous cancer 
treatment techniques such as using 
the patient’s own cells to produce a 
personalised vaccine. Theoretically, 
this should work in the same way 
as a regular vaccine: injecting small 
quantities of a pathogen “teaches” the 
immune system how to defend itself. 
The cancer vaccine, for instance, will 
contain antigens like those present 

on the patient’s tumour. To achieve 
higher specificity and accuracy, 
researchers are currently working on 
sequencing the whole tumour genome 
in order to identify antigens unique to 
the abnormal tumour cells. 

As previous examples show, 
development of personalised 
medicine heavily relies on sequencing 
and understanding the patients’ 
genome. This approach can make 
new treatments highly selective and 
personal, but every coin has two 
sides: in fact, there are several issues 
concerning both the technological and 
ethical development of personalised 
medicine.

A major technological issue 
hindering personalised medicine 
from becoming a clinical standard 
is our struggle to understand large 
volumes of data, such as the whole 
human genome, which is itself still 
far from comprehensive nucleotide 
sequences of As, Ts, Gs and Cs do 
not provide a sufficient explanation 
of gene function. So, now is the 
time for computational biology and 
bioinformatics to rise and shine. 
The field is still very young, but 

has already greatly improved our 
understanding of gene interactions.

Ethical concerns are also increasing, 
especially in relation to the privacy 
and security of genomic data, as 
anonymising genetic data does not 
completely eliminate the possibility 
of identification. A computer scientist 
Latanya Sweeney from Harvard’s 
Data Privacy Lab has also proven it is 
possible to identify personality traits 
using computerised techniques, but 
the consequences of such research 
are not yet clear. This can interfere 
with personal privacy in many sectors; 
if genomic data became publicly 
available, adopted children could find 
out they were adopted and track down 
their anonymous birth parents. There 
are also serious ethical concerns 
about data becoming accessible to 
insurance companies and providing 
them with an accurate formula to 
calculate the value of our lives. 

Remodelling current drug 
development models according 
to personalised medicine is very 
promising and can bring huge benefits 
to the healthcare system. While this 
vision is very exciting, the reality 
is not as bright. Breakthroughs 
in stratified medicine cannot be 
underestimated, but I believe it 
will be several decades before 
personalised medicine becomes 
routine. Even though technological 
advancement can be very rapid, 
society always needs more time to 
“digest” revolutionary developments. 
It is nothing new that ethical and 
legal issues are stopping research 
from putting theory into practice. 
I will leave it up to you to decide 
whether these precautions are driven 
by common sense or the fear of the 
unknown.

STRATIFYING PATIENTS 
INTO SIMILAR BIOMARKER 

GROUPS LEADS TO 
IMPROVED ANALYSIS OF 

TREATMENT SUCCESS
 

Olga Stepanova explores how prescription guesswork is evolving into 
personalised medicine

TAILORING HEALTH CARE

OLGA STEPANOVA IS AN UNDERGRADUATE IN MOLECULAR 

BIOLOGY

TIMELINE  you are here: EARLY 21ST CENTURY
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Wouldn’t it be fantastic if you 
could drink your coffee 
and read your morning 

paper in peace all while you are mak-
ing your daily commute to work? That 
dream might become a reality soon-
er than expected. When automated 
vehicles are on the roads, will it mean 
that the driver can afford to become 
completely oblivious to the traffic 
going on around them? What is the 
technology behind driverless cars and 
is this future closer than we think?

Every car on the road today, apart 
from classic old-timers, contains some 
form of technology or automated 
system, designed to enhance the 
driving experience or increase road 
safety. Most are taken for granted, 
such as Global Positioning Systems 
(GPS), Anti-lock Braking Systems 
(ABS), or cruise control. A number 
of them have become standard issue 
within newer or more expensive 
models. These functions form the 
first level of autonomous vehicles, 
the Function-Specific Automation, 
as outlined by the National Highway 
Traffic Safety Administration. Although 
they prove a valuable addition to the 
vehicle, the driver is still completely 
in control and responsible for all 
actions. The second level, the 
Combined-Function Automation, 
includes the automation of several 
control functions and allows the driver 
to relinquish control, like taking the 
hands off the steering wheel and feet 
off the pedals in specific situations. 
Level three, the Limited Self-Driving 
Automation, has the driver waive most 
of their control and give all safety 
critical functions over to the car. The 
driver is not required to watch the 
road constantly, but has to take control 
again if there is a change in conditions 
that the car is not equipped to handle. 
The final level, Full Self-Driving 
Automation, is what companies and 

researchers aspire to when talking 
about driverless cars. The vehicle 
will be able to take over all functions, 
monitor the conditions of the road, 
and adapt to changes. Therefore, it 
can complete entire trips without 
human interference, with occupants 
who are unable to drive, and even 
drive without any occupants at all. 

What is the technology behind the 
automated vehicles that allows them 
to drive by themselves? According to 
an expert on self-driving cars from 
the University of Michigan-Dearborn, 
three main systems are required for 
driverless cars to function: a GPS to 
outline the roads, a system to identify 
the dynamic conditions on the road, 
and a system to relay this information 
into action. Each component presents 
its unique challenges. 
  
A lot of cars already have an 
integrated GPS; however, a two-
dimensional map is not enough to 
present an accurate depiction of the 
road ahead. A three-dimensional 
rendering has to be created through 
the use of cameras, lasers, and radar, 
so that the car is aware of everything 
occurring around it in order to 
perform appropriate actions. Cameras 

are used to make a continuous 
recording of what can be seen all 
around the car, whereas radar is used 
to detect what the camera cannot pick 
up, because it is either too far ahead, 
or weather and light conditions don’t 
allow it. Similarly, lasers provide 
the car with a continuous scan of 
its surroundings from all directions. 
All the raw information has to be 
processed by complex algorithms to 
create a ‘world-model’ for the car. It 
must also be able to adapt to rapid 
changes in the conditions of the 
road, that may not have previously 
been accounted for. Finally, this 
information needs to be converted into 
action taken by the car. A Controller 
Area Network (, a type of internal 
communication network connecting 
electronic elements of the car with 
one another, is used to achieve this. 

The concept of driverless cars is 
very appealing as it promises to 
increase road safety, decrease stress 
on the driver and, through higher 
fuel efficiency, reduces pollution. 
Nonetheless, the costs still outweigh 
the benefits. The technology is not 
yet fully developed and has so far 
only been consistently implemented 
in Google’s Self-Driving Car Project. 
Currently, they are test driving their 
automated Lexus SUVs and new 
prototype models in four US cities 
and have self-driven over 1.5 million 
miles. Any crashes that were caused 
with test vehicles were typically due 
to human error, but recently, the 
first crash at which the system was 
partially at fault has occurred. 

Although it seems the goal to begin 
commercial production of driverless 
cars and easy implementation into 
everyday traffic by 2020 is on its way, 
can it safely be done? 

IT CAN COMPLETE ENTIRE 
TRIPS WITHOUT HUMAN 

INTERFERENCE, WITH 
OCCUPANTS WHO ARE 
UNABLE TO DRIVE, AND 

EVEN DRIVE WITHOUT ANY 
OCCUPANTS AT ALL 

ANNA-MARIA LEIPNER IS A 3RD YEAR UNDERGRADUATE 

IN NEUROSCIENCE WITH PSYCHOLOGY 

DRIVERLESS CARS
Anna Leipner shows us the road to the future with driverless cars

this way to: THE FUTURE
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Rather than a Bowie-inspired hallucination, this 
might be the reality humans will face in a not 
too distant future: Elon Musk, investor and 

engineer, announced on September 27th last year, a bold 
new plan to establish a permanent human habitat on 
Mars with SpaceX. Bringing humanity to Mars might be 
the only way to keep the human race thriving, especially 
after witnessing the way we are draining the resources 
left on our current planet. Let’s picture what a normal 
day would look like at near-to-zero gravity:

STEP 1: MAKE A CUPPA

When the Italian aerospace firm Argotec, along with the 
coffee company Lavazza and the Italian Space Agency, 
figured out a way to make espresso on the International 
Space Station (ISS) two years ago, coffee lovers all 
around the planet (and beyond), myself included, 
became thrilled.

It’s tricky to make good Italian espresso on Earth, 
nevermind in space: “Water has to approach the coffee 
beans at around 98ºC and leave at 75ºC”, confirmed 
David Avino, a researcher at Argotec, who helped 
develop the later coined ISSPresso. 

The Problem

On Earth, when you boil water, gravity allows for an 
even distribution of the bubbles that emerge from 
solution. However, in a low pressure environment 
like the Martian one, the bubbles would freely escape 
the liquid and create pockets of hot air. This not only 
induces a fluctuation in the temperatures inside the 
machine (potentially leaving you with a sub-par brew), 
but also puts the machine at risk.

What’s the solution?

The engineers behind the ISSpresso got around this by 
including a steel pipe system to redistribute the water 
and steam inside the machine, plus a series of carefully 
placed temperature controls. It is predicted that solutions 
like this can help caffeinate not only those at the ISS but 
also the future inhabitants of the Red Planet.

STEP 2: SLIDE INTO YOUR #OOTD
Mars has a surface pressure of around 600 pascals, which 
is about the same as Earth’s stratosphere. That’s not quite 
a vacuum, but still pretty close. There’s no need to worry 
about the possibility of exploding, though; your skin is 
perfectly capable of withstanding this pressure difference. 
However, you would very much need an elastic body 
stocking to prevent the gas in your blood from coming out 
of solution. Also, considering that the moisture in your 
eyes, mouth and lungs would boil rapidly at that pressure, 
it would be safe to say that a tight fitting oxygen mask is 
needed—however you’d need this to breathe anyway. (When 
the time arrives, make sure to purchase one that covers your 
whole head, as it really ought to protect your eardrums from 
the pressure difference.)

MARS HAS A SURFACE 
PRESSURE OF AROUND 600 
PASCALS[…]. THAT’S NOT 

QUITE A VACUUM, BUT STILL 
PRETTY CLOSE. 

LAURA MACHADO GOES 
THROUGH YOUR MORNING 

ROUTINE ON THE RED PLANET

WAKING UP
ON MARS
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LAURA MACHADO GOES 
THROUGH YOUR MORNING 

ROUTINE ON THE RED PLANET

this way to: THE NEXT CENTURY

STEP 3: SAY ‘GOOD MORNING’ TO YOUR 
MICRO-PET

The only organism found on Earth which is already 
anatomically prepared to withstand the harsh temperature 
and pressure conditions on Mars is the tardigrade.

Also known as water bears, these organisms can survive 
conditions that would kill most other species, including 
us, in a second: temperature ranges from -272ºC to 150ºC, 
radiation 100x the lethal dose for a human and pressures 
ranging from vacuum to 6x those found at the bottom of the 
Mariana Trench...

What’s the secret behind their superpower?

They apply a survival strategy called anhydrobiosis. During 
anhydrobiosis, water molecules in the organism are 
replaced by non-reducing sugars like trehalose. As a result, 
the animal enters a stage of advanced desiccation, which 
prevents cellular membranes from being damaged by the 
thermic energy of H2O molecules if it gets too hot, or of ice 
crystals if it gets too cold.

So how about a tardigrade tank instead of an ant tank? 
There’s an extra perk to having these micro-animals as 
mascots: they can live as long as 30 years without food or 
water... So you can rest calm if you suddenly realised you’ve 
forgotten to feed them that day.

STEP 4: GET OUT OF THE HOUSE!

What would cities look like?

The issues with radiation and atmospheric pressure 
narrows the type of habitat that any large-scale colony 
could adopt.

It was author Philip K. Dick who proposed in his book 
Martian Time Slip that dome-like structures would 
provide the extensive shielding necessary to sustain life. 
Under the domes, towns could be constructed. Finally, 
domes could be connected by channels with shielded 
ceilings that would cover the roads between villages.

STEP 5:... OR GO FOR AN INTERGALACTIC 
TRIP

Robert Zubrin, author of How to Live on Mars, unveils 
in his book an element which is probably the most 
exciting about living on the not-so-dry planet: the ease of 
reaching orbit from Mars, as compared to having Earth 
as an origin. It is a well-established fact that it takes 
less energy to go to the Moon from the surface of the 
Red Planet than it does from Earth. Combine that with 
the potential to employ methane as a rocket fuel on the 
Martian surface, and Mars could become the centre of 
space exploration.

WAKING UP
ON MARS

LAURA MACHADO DE LOS TOYOS IS A 4TH YEAR UNDERGRADUATE IN CHEMISTRY
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Even today, many people 
dispute the science of climate 
change and the influence of 

humans on its severity. However, the 
global consensus within the scientific 
community is that the phenomenon 
is, without doubt, real. Since the first 
temperature recordings in 1880, the 
global temperature has increased 
more rapidly than during any other 
geological time-period. Furthermore, 
due to the greenhouse gases (GHGs) 
causing global warming, there are 
notable changes in ocean acidification, 
sea-levels, the ocean circulation 
system, frequency of flooding and 
oceanic dead zones. With all these 
effects already well documented; will 
humankind be able to survive the 
hazards facing us until 2100?

Several natural events contribute 
to global warming; here, however, 
we will focus on anthropogenic, 
man-made, influences leading to 
climatic changes. The GHGs causing 
climate change mainly come from 
burning fossil fuels, deforestation 
and unsustainable animal farming 
practices. Developed countries 
now have a global incentive and 
agreements to reduce carbon dioxide 
emissions. The development of poorer 
countries and increasing urbanisation, 
however, means that comparable 
amounts of GHGs will be emitted 
in the next 30 years than have been 
in the past 45, even with efforts to 
decrease emissions by developed 
countries. Another factor to consider 
is the warming of the oceans and 
deforestation. Previously, oceans and 
forests acted as carbon dioxide sinks; 
now, however, they are unable to 
absorb as many GHGs due to warming 
and cutting them out. This means that 
GHG emissions continue to rise with 
less being absorbed, exacerbating 
the problem. Today, in 2016, a 0.85°C 
temperature rise, 20 cm sea-level rise, 
40% decline in sea-ice and increase 
in extreme temperatures and weather 

have been recorded. Over the next 
few centuries the effect of the GHGs 
already emitted will continue to 
advance and cause further challenges 
for human civilisations.

To analyse climate change researchers 
within many organisations, such as 
NASA and the US Environmental 
Protection Agency, have modelled 
predictions about the future of our 
climate. To understand these models 
we first need to comprehend the 
physical processes affecting our 
climate as well as socioeconomic 
factors; population density, energy use 
and regional development. Over 40 
climatic models were used to produce 
the four main projections used today 
to analyse the direction our climate is 
heading. The fundamental prediction 
made by these models is that by 2100 
the temperature is set to increase by 
a further 2.8-5.4°C, sea-levels will 
rise by 52-98 cm and sea-ice will 
decrease a further 25% with every 
0.5°C temperature increase, heavily 
disrupting the ocean conveyer belt 
and ocean circulation systems. This 
change in temperature, combined 
with the breakdown of the oceanic 
systems, will promote an increase in 
extreme-weather heat waves, snow 
storms, hurricanes and tsunamis.

Due to the current temperature 
increase there have been major 
impacts on vulnerable ecosystems, an 
increase in disease and unpredicted or 
extreme weather events. Another +1°C 
will see impacts on all ecosystems, 
including the disappearance of coral 
reefs and decreased global food 
and water supplies. These effects 
are clearly visible in the bleaching 
of coral reefs which, in October 
2016, prompted researchers to 
declare that the Great Barrier Reef 
was ‘dying’. An increase of 3-4°C 
will see major species extinctions, 
lack of food and water causing 
hazards to human health, with the 

most intense consequences being 
experienced in the already poverty 
stricken developing countries. 
Forced migrations and conflict will 
be extreme and the ocean’s ability to 
absorb carbon dioxide compounds 
will decrease further. Increasing the 
global temperature by over 4°C will 
result in further sea-levels rises due to 
the Antarctic and Greenland ice sheets 
melting. By 2100, these changes will 
be fully underway and another +1°C 
increase (accumulation of 5°C overall) 
will see 20% of the world’s population 
severely affected by flooding, 
with at least 1/3 of the population 
suffering from water scarcity. Food 
yields will decrease globally leading 
to increasing malnutrition and 
starvation.

In 2100, the most serious predictions 
show complete polar meltdown, 
increased sea-levels by 13m, causing 
flooding and uninhabitable coastal 
areas. Over 3.5 billion people will no 
longer have access to clean water, 
agriculture will be unsustainable 
and more people will face starvation 
daily. Conflict over water and food 
will destroy countries promoting eco-
war and devastate health systems; 
human civilisation, as we know, it will 
unsurprisingly cease to exist.

Anthropogenic climate change gives 
rise to problems for all countries 
in many aspects, threatening the 
wellbeing of every organism and 
billions of people on the planet. 
For now, the main thing we can do 
is minimize the amounts of GHGs 
released in the atmosphere, through 
decreasing our carbon dioxide 
footprint. This can be achieved by 
reducing, reusing and recycling 
our waste, using local produce 
and decreasing our demand on 
animal produce and non-renewable 
resources. 

CLIMATE CHANGE
Rosslyn Watret opens our minds the undesired truth of climate change

ROSSLYN WATRET IS AN MSC STUDENT IN APPLIED 

MARINE AND FISHERIES ECOLOGY
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In the 1997 movie “Gattaca”, 
human genome editing was 
seen as a farfetched prospect in 

a sci-fi future, where one could design 
one’s own baby to their specifications. 
Not even 20 years since the release 
of “Gattaca”, however, first trials 
of genetic modifications of human 
embryos are underway. Therefore, 
with such advances in genetic 
technologies, it may soon be possible 
to eliminate genetic diseases and 
maybe even design the physical traits 
of your child. Let’s examine could this 
be achieved? 

In 2014, a ground-breaking genetic 
engineering technology—Cultured 
Regulators Interspaced Palindromic 
Repeats/CRISPR associated protein 
9 (CRISPR/Cas9), enabling precise 
genome editing, was established. 
CRISPR is a mechanism originally 
used by bacteria as a form of 
adaptive immunity against invading 
bacteriophages. By sampling the DNA 
of the attacking virus and using Cas9, 
bacteria are able to recognise the once 
before encountered sequence and cut 
it, preventing any damage to the cell.

In the lab, using a guideRNA 
(gRNA) molecule and CRISPR/Cas9, 
bioengineers are able to specifically 
target a DNA sequence in the tested 
cell and make a double stranded 
cut in the DNA molecule. The break 
can either be repaired by the cell’s 
repair mechanisms or by homology 
directed repair, allowing precise gene 
editing. This method could be used 
for gene editing human embryos, 
preventing disabling genetic diseases, 
such as triplet repeat diseases such 
as Fragile X Mental Retardation and 
Huntington’s disease. This would 
give children with genetic mutations 
the chance of a healthy life. CRISPR/

Cas9 has been proven to successfully 
work on all organisms tested, and was 
even tried on HIV positive and cancer 
patients, with still inconclusive results. 

On ethical grounds, many may argue 
that by editing a baby’s genome 
bioengineers are ‘playing God’ 
through interfering with the natural 
process of reproduction. However, this 
intrusion is already happening during 
in vitro fertilization, where embryos 
are scanned preimplantation for any 
disease-causing genetic abnormalities 
and if found defective, are rejected. 
It was on these ‘non-viable’ embryos 
that in 2015 the first CRISPR/Cas9 
tests on human embryos were done, 
by a gene-function researcher, Junjiu 
Huang and his group at Sun Yat-sen 
University in China. Their novel 
research indicated such genetic 
treatment could be possible, but 
identified many remaining associated 
difficulties due to technological 
drawbacks.

A different type of genetic engineering 
was successfully achieved in human 
embryos in September 2016 when the 
first three parent child was born. This 
technique was developed for cases 
in which the mother’s mitochondrial 
DNA has a significant chance of 
causing mitochondrial disease in the 
baby. Hence, healthy mitochondria 
were harvested from another woman 
and were successfully transplanted 
into the embryonic cells, allowing 
the baby to be born with no trace of 
mitochondrial disease. 

Genetic engineering methods 
continue to benefit from ever 
improving human genome scanning 
techniques. The first time this was 
attempted it took ten years, between 
1991 and 2001, and the resources of 

hundreds of labs. This was dubbed 
the Human Genome Project, which 
presented a whole sequenced human 
genome for the first time ever. In 
2015, the Centre for Paediatric 
Genomic Medicine, in Kansas City, 
US, announced that there is a way 
to perform a provisional molecular 
diagnosis of the born baby’s genome 
in 26 hours. With such rapid 
technological development in the 
future, sequencing the human genome 
could be a matter of minutes. 

Genetic engineering has prospects 
for use to prevent diseases. However, 
it also has the potential to be 
misused by people who would use 
it to design their babies; because 
why shouldn’t their children be the 
prettiest, smartest and most athletic 
in the class? The idea of designing a 
perfect baby is tempting, but many 
physical traits potentially designated 
for alteration, for example hair and 
skin colour are polygenic traits, 
based on the interaction of many 
genes. Deletion or mutations of genes 
could have knock on effects, causing 
damage to cell development and 
function. There are many unknown 
interconnections between genes 
which we cannot yet predict and 
selecting for certain traits could also 
lead to a shrinking human gene pool. 

In the future, genome scanning and 
gene editing will be done on a daily 
basis in order to improve health, but 
before this happens, it must be widely 
discussed and tightly regulated by law 
to prevent any misuses. Therefore, 
with the great advances in genetic 
engineering we see today, no one 
knows what the future holds, but we 
may only hope we are heading in the 
right direction.

this way to: THE NEXT CENTURY

DESIGNER BABIES
Olga Jarosinska shows us the future of gene editing

OLGA JAROSINSKA IS A 3RD YEAR UNDERGRADUATE IN 

MOLECULAR BIOLOGY
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FUTURE 
CITIES

Ahmad Nassar 
explores the  

possibilities of 
smart engineering 

If  you haven’t been to the exotic islands such as the Maldives, Seychelles, Kiribati and many more, now is the time to 
go. These are some of the fastest sinking islands, predicted to be completely under water as early as 35 years from 
now. Unfortunately, it is not only our islands that are endangered, but many of our cities are also destined to become 

uninhabitable in the not-too-distant future. Some cities are being washed into the sea, while others are being engulfed by 
the smog of their mega industries. Some are enduring major droughts, some are simply overcrowded. The most unfortu-
nate of cities are those that face not only some of these problems, but also happen to be hotbeds for natural disasters, such 
as Mexico City, Shanghai and Los Angeles 

Attempts to re-engineer our endangered cities have proven to be insufficient. For example, in an attempt to slow the 
sinking of Shanghai, new high-rise buildings have been built with deep concrete piles to help support their own weight. 
This approach only delays the disaster, rather than tackling the root of the problem. As a result, Shanghai and many 
other cities alike are still sinking at rates of 1-5 inches per year! There is a need for an engineering revolution in order to 
permanently solve these problems and clearly, we are in a race against time. 

If we succeed in revolutionising these cities before it’s too late, how different will they 
look? Currently, the engineering phenomena that answer this question exist only in the 
realm of science fiction. Nevertheless, they are the concepts with the potential to form the 

basis of our future cities.

Traffic jams have the potential to be a major push 
factor. In some cities, commutes take up to 59% 
longer than they should; the large number of vehicles 
inevitably translates to poor air quality within the city 
due to increased pollution. Of course, intercity travel 
must also be revolutionised in order to truncate world-
wide carbon emissions. One possible solution is the 
Hyperloop.

The Hyperloop is a low-pressure pneumatic tube that 
joins two destinations. It can travel at near-sonic speeds 
(near the speed of light) and, at present, it is the most 
viable and eco-friendly method of futuristic intercity 
travel. Unfortunately, due to its high speeds, the 
Hyperloop will not be a travel method suited for short 
distances, i.e. commutes within the same city.

Transport within crowded cities is likely to be tackled 
through optimisation processes. Increased travel time 
does not behave linearly in relation to an increased 
number of vehicles. This means that if, for instance, the 
number of vehicles increases two fold, travel time will 
by more than twice; this relationship may be referred 
to as exponential. This is of course disastrous when the 
number of vehicles is increasing. However, what if we 
manage to decrease the number of vehicles? Due to the 
exponential nature of the relationship, as we continue 
to decrease the number of vehicles, travel time begins 

to drop more and more rapidly. the To achieve this , 
public transport would have to be made more attractive 
and be designed for larger capacities. Driverless cars 
would become the most common car type, helping to 
reduce congestion due to accidents.

To improve clean energy generation, roads that cover 
large areas and are exposed to intense sunlight could 
be covered with solar panels. Of course, such panels 
would have to withstand the heavy loads exerted 
by trucks; solar panels that are capable of this have 
already passed early stages of testing. These roads 
would be much cheaper to maintain, as they would pay 
for themselves in just a few years and damaged panels 
could easily be identified (via a real-time database) and 
repaired accordingly.

In case of snowy winters, these panels would use the 
energy they collect to power elements which heat up 
to only a few degrees above the freezing temperature. 
This means no more snow covered roads and far fewer 
ice-induced accidents!

Finally, these panels would have LED lights which 
could be programmed to switch on in order to display 
warning signs, or to simply display the signs which are 
painted on today’s roads.

TRANSPORT

ROADS

TIMELINE     you are here: 22ND CENTURY
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Rising sea levels have the potential to displace millions 
of people from their homes with every meter they rise. 
A possible solution to this issue is a floating ‘lily-like’ 
structure that is completely self-sustainable.

These hypothetical structures, known by architects 
as ‘Lilypads’, have already been designed and could 
become the reality in many of our future cities. One 
of the biggest advantages of the Lilpypads is that they 
would encourage displaced people to continue living 
in the same region, rather than migrating to places of 
higher altitude.
Due to its position in the waters, a Lilypad can exploit 
many sources of energy, including the energy brought 
in by the waves (tidal energy). With tidal power stations 
on or surrounding them, well designed Lilypads could 
have the potential to produce more energy than they 
consume.

The eternal struggle against natural disasters has been 
costly. Although we are becoming better at designing 
buildings resistant to earthquakes, hurricanes remain 
a huge concern. With hurricane Katrina being the 
costliest natural disaster in the history of the United 
States, it is paramount that the smarter cities of the 
future are equipped against this.

Essentially, the strength of a hurricane is derived from 
its rain-bands formed by the evaporation of seawater. 
At high wind speeds, the surface of the ocean is very 
smoothly transitioned into air; creating the swirling 
rain that amplifies the hurricane’s impact.

To combat these merciless disasters, the vulnerable 
coasts of our future cities will be lined with cargo 

planes carrying water-absorbing powder. When 
deployed, the planes would drop many tons of 
such powders on the approaching thunderstorm or 
hurricane. This would not only prevent seawater from 
evaporating, but also absorb the swirling water that is 
the root of all evil.

Such powders have been produced and yielded 
positive results when tested on small thunderstorms. 
However, deploying them at the huge scales needed to 
stop hurricanes like Katrina is a task we are far from 
completing.

The potential disasters outlined here are only a few of 
many. Although the proposed solutions here seem to 
be fruitful, they are by no means easy to reach. Many 
engineering milestones must be reached in order to 
take us towards safer and cleaner cities. It is by no 
means wrong to re-engineer out cities to delay disasters 
or minimise their impacts. It is crucial; however, to 
appreciate that this is a means of buying the time we 
need in order to achieve the much needed ‘engineering 
revolution’.

RISING SEA LEVELS

RE-ENGINEERING 
OUR ENDANGERED 
CITIES HAS PROVEN 
TO BE INSUFFICIENT 

AHMAD NASSAR IS A 4TH YEAR UNDERGRADUATE ENGINEERING

NATURAL DISASTERS



AUSM.ORG.UK14

If     there is an image of Artificial 
Intelligence that mass media has 
successfully convinced us of, it 

is one of a dystopian future, where 
intelligent machines either control us, 
betray us or turn against us. Do these 
machines really experience the same 
emotional spectrum as humans do, or 
do we have to think of them as their 
own species, completely different from 
any life on earth that exists at present?

The secret may lie within their 
internal architecture, both in the 
sense of hardware and software. 
Modern approaches to the problem 
often try to mimic the human brain, 
applying theories about how the most 
elemental components involved in 
the process of thinking (neurons) 
might work. Using artificial “Neural 
Networks”, a computer’s hardware 
capabilities are split up evenly 
between such artificial neurons. 
Once the software has been set up 
correctly the computer is provided 
with an influx of data, determining 
its function.. This can be anything, 
ranging from positions in a game of 
Go (Googles’ AlphaGo), to classical 
music, to human faces and much 
more. 

This training process is essential in 
trying to understand how a potential 
Artificial General Intelligence, a 
system that is not restricted to a single 
domain of expertise, may behave. By 
providing the computer with both 
raw input and output, which you 
expect the system to give, the software 
starts adjusting itself continuously, 
until its own output matches your 
expectations. By comparing its own 
output with the correct answer, the 
system “learns” what features to 
look out for when given a training 
sample and how much value it should 
assign to them. In the case of facial 

recognition software for example, this 
might be a specific constellation of 
pixels.
 
This continuous process of 
optimization used to take weeks or 
even months, depending on the size of 
the sample data. However, advances 
in GPU (Graphical Processing Unit) 
technology and its utilization, have 
reduced the training time significantly, 
and therefore make implementation a 
lot cheaper. 

Does such a conditioned learning 
process do justice to the complexity 
of the human brain? Would a training 
sample be sophisticated enough to 
create a sentient being that can think 
for itself?

As there is no consistent definition of 
this phenomena, such as intelligence 
or consciousness, let us focus on the 
original question again: Would this 
machine act like a human?

Human behaviour is driven largely 
by responses to our surroundings 
and our most basic needs. Individual 
experiences and genetic codes 
shape our personality, similar to 
how a neural network’s behaviour is 
dependent on its initial programming 
and the training data it receives. 
While humans all share specific 
traits (e.g. emotions, avoiding harm), 
two intelligent artificial beings can 
vary dramatically in their approach 
to handling their environment. For 
example, if an AI never learned to 
appreciate life,especially human 
life, there is no reason why it should 
not use, abuse or kill people if it 
regards this as the optimal solution 
to a particular problem. This is why 
restricting freedom for AI(e.g. not 
harming humans) is essential to 
mitigating the chance of an accidental 

catastrophe.

Imagine, for example, an AI whose 
purpose is to ‘make humans happy’. 
Given the wrong restrictions, it 
might deem an ongoing electrical 
stimulation of our reward system 
(resulting in a constant feeling of 
pleasure) as the best course of action, 
which to us humans doesn’t seem to 
be a very satisfying solution. 

The importance of restricting 
the behaviour of an unknown, 
unpredictable entity cannot be 
stressed enough, and within the 
parameters of AI exists the possibility 
to to create a thoroughly ‘evil’ 
machine. However, apart from for the 
purpose of terrorism, there doesn’t 
seem to be a huge incentive in 
creating such an intelligence, but the 
potential harm it could bring to the 
world must not be underestimated. 

For some, the creation of AI bears 
such enormous risk that they’d rather 
live without it. Imagine, however, 
just for a short moment the potential 
benefits it could provide to humanity. 
It could develop technology far 
more advanced than anything we 
can fathom. It could solve climate 
change, assess natural resources, 
provide political advice and guidance, 
potentially ending international 
conflict forever. It could free humanity 
from the need of ever working again 
and it might even become one of our 
closest friends. 

The possibilities for AI and limitless, 
albeit for benefit or harm. Only time 
will tell which of the scenarios, 
dystopian, utopian or anything in 
between, will become our future. 
Artificial Intelligence will change 
the world forever, so let’s hope we’re 
ready for it when it comes. 

ARTIFICIAL INTELLIGENCE
Albert Boehm explains the role of AI in our future

ALBERT BOEHM IS AN UNDERGRADUATE IN GEOGRAPHY

TIMELINE    you are here: 22ND CENTURY
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DEATH NO MORE?
Nicolas Scrutton explores the possibility of living forever

Immortality. Long seen as the 
pinnacle of power, it has 
been a ubiquitous symbol 

of the gods throughout human 
mythology. Could humans themselves 
achieve this dream? Ten years ago, 
this might have seemed impossible. 
However, recent research has given 
hope to those wishing to live forever. 

The quest for eternal youth is far 
from a recent development. Humans 
have been trying to live forever for 
centuries. In 200 BC, Qin Shi Huang, 
China’s first emperor, killed himself 
by ingesting mercury pills, with the 
false hope of achieving immortality. 
Pope Innocent VIII died in 1492, 
after transfusing blood from three 
healthy, young boys, believing he 
could absorb their youth. Leonard 
Jones, a Kentucky politician, ran for 
the US presidency on the platform 
that he had achieved immortality 
through a mix of fasting and praying. 
He died of pneumonia that very same 
year. This has not stopped several 
new initiatives from racing to find 
the answer. Various multi-million 
dollar foundations, such as Google’s 
Calico, the Glenn Foundation for 
Medical Research and the Ellison 
Foundation, have been instituted in 
the hopes of figuring out the key to 
eternal life. But how do we get there, 
and what do we expect? Harvard 
geneticist George Church speculates, 
“Reversal is something that has been 
demonstrated in a number of different 
animals in a number of different 
ways… We don't know what [age 
reversal] would mean in terms of 
human years. Animals have had their 
life extended by factors of two to 10”.

The concept of immortality can be 
broken down into a more manageable 

concept: handling death as a disease, 
rather than a fact of life. By analysis 
and targeting the processes that 
eventually lead to cell death, some 
researchers hope to slow down, if 
not reverse, ageing. “I don't think it 
is about stalling or curing, it’s about 
reversing,” Church states.

Several research ventures have 
explored various ideas. A study 
held by the Harvard University and 
the University of New South Wales 
(NSW), discovered a way of restoring 
cell efficiency, effectively reversing 
the ageing process. Researchers 
injected two mice with a compound 
called oxidised nicotinamide adenine 
dinucleotide, or NAD+. NAD+ is 
produced naturally within the body, 
specifically aiding the production 
of energy within the cell. As the 
organism ages, the production of 
NAD+ declines, and communication 
between mitochondria, where 
energy is produced, and the nucleus, 
deteriorates. Injecting the compound 
restored communication, and reversed 
ageing processes in the mice. Over 
a week-long treatment, key ageing 
factors in two-year old mice were 
reversed to that of a six- month old 
mouse. Dr Nigel Turner, co-author of 
the study and senior research fellow 
at the University of NSW, concluded 
that while results were promising, 
human ageing reversal was a long 
way away. The price of the compound 
itself would put the treatment at a cost 
of $50,000 a day, not to mention the 
ethical considerations. Expectations 
within the lab are realistic, “People 
think anti-ageing research is about us 
wanting to make people live until they 
are 200, but the goal is really to help 
people be healthy longer into old age,” 
stated Turner. 

In the Dana-Farber Cancer Institute, 
Harvard Medical School, researchers 
have studied another marker of 
ageing—telomeres. Telomeres 
are protective caps at the end of 
chromosomes, the cell’s compacted 
genetic code. Every time the cell 
divides, the presence of reactive 
oxygen species shorten the telomeres, 
which are in need of maintenance 
by an enzyme called telomerase. 
Eventually, the enzyme stops being 
produced, and the telomeres are 
eroded, leading to cell death or a 
state of suspended animation, called 
senescence. This evolutionary 
function could have developed as 
a safety against uncontrolled cell 
replication, commonly referred 
as cancer. In the study, transgenic 
mice that lacked telomerase were 
grown, and aged prematurely. When 
injected with the enzyme, damaged 
tissues were repaired and cell, 
including neuronal, growth was 
witnessed. Researchers are hopeful, 
but urge caution. There are fears that 
telomerase reactivation could lead to 
an increase in cancerous cells, which 
raises concerns of its use in humans, 
if results could even be duplicated. 
Dr Lynne Cox, an Oxford biochemist, 
urges, “it must be remembered that 
mice are not little men, particularly 
with regard to their telomeres, and 
it remains unclear whether a similar 
telomerase reactivation in adult 
humans would lead to the removal of 
senescent cells."

Immortality still can seem like an 
impossibility, but steps are being taken 
to find the elusive fountain of youth. 
We may live forever yet.

NICOLAS SCRUTTON IS A 2nd YEAR UNDERGRADUATE IN 

BIOLOGY
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There is no doubt that the idea 
of having a digital storage of 
your consciousness is one 

of the biggest fantasies in science-
fiction. The question is, how did we 
even begin to dream about this? Do 
we have any scientific knowledge 
that backs this contentious idea? 
Consciousness and the theory of the 
mind were first explained by René 
Descartes in the 17th century stating 
‘cogito ergo sum’ (‘I think therefore 
I am’), which explained that the act 
of thinking about your existence 
proves there is someone present to do 
the thinking. Currently, research is 
looking for newer technologies to be 
able to harness the supercomputers in 
our head.

Henry Markman, leader of the 
‘Blue Brain Project’, is currently 
experimenting with the possibility 
of creating a synthetic brain—a feat 
which would be an enormous step 
towards digital consciousness. In 2011, 
the project developed 100 neocortical 
columns consisting of a one million 
cell network. Simply put this is a vast 
network of large computer processors 
designed to mimic our own electrical 
neocortical pathways. The neocortex 
is a region of the brain concerned 
with higher cognitive thought and 
has been predicted to be linked with 
consciousness. Three years later, they 
expanded to a network of one hundred 
million neurones and, by 2023, we 
could have a fully synthesised brain, 
New treatments and ideas about 
disease states could be pushed 
forward dramatically by experiments 
on a fully functioning brain. 
The most promising research into 

the nature of consciousness comes 
from brain computer interfaces. 
The first brain computer interface 
(BCI) was built in the 1970s, with the 
idea of creating a communication 
pathway. This pathway was designed 
to extract brain signals and express 
them in an external device that can 
cause an effect; such as teaching 
paraplegics to move using a robotic 
exoskeleton. In one study, patients 
with total paraplegia were hooked 
up to a BCI and exoskeleton. This 
is an imaginative solution because 
it teaches the brain to use the old 
connections that have been lost due 
to paraplegia. It’s about rewiring 
the brain after a chronic spinal 
cord injury and teaching them 
to feel those sensations again. In 
terms of consciousness, there have 
been recent development with BCI 
chips with a new technology called 
MindBEAGLE. Technology using an 
electroencephalography (EEG) cap 
is designed to receive any neuronal 
electrical signals from the patient 
wearing the EEG cap. MindBeagle 
allows scientists to report the patient’s 
auditory and visual sensations. These 
advances would allow practitioners to 
develop a care plan and give us insight 
into a trapped conscious state. 

The founder of New Media Stars, 
Dmitry Itskov, predicted that we will 
have complete cybernetic immortality 
by 2045. The 2045 Initiative, as it is 
called, combines robotics, artificial 
intelligence, neural interfaces and 
conscious upload. Conscious upload 
is the idea of being able to load your 
conscious state onto a digital storage 
device. Currently, they are working on 

projects like ‘Avatar’, a project focused 
on implementing prosthetics and 
researching prosthetic enhancements.

The Avatar project crosses into the 
realms of transhumanism; the idea 
of making us better using cognitive 
enhancements. They claim that by 
2045 we will have the technology 
to understand consciousness, 
harness the power of robotics and be 
immortal. It is a hypothetical timeline 
prediction but the possibilities are 
endless. In conjunction with other 
technology like BCI’s, there’s always 
a possibility that we be far enough 
advanced to achieve the goals stated 
by the 2045 initiative. However, some 
scientists are sceptical if conscious 
upload is even possible by 2045 due 
to the technological issues of actually 
uploading our conscious state. For 
instance, we need a device capable of 
translating the neural messages into 
something that is actually understood 
by a computer!

It’s amazing how far science is 
steering into the realms of science 
fiction. Within our lifetimes, we are 
at the front-line of developing new 
technology for conscious upload. 
Could we have a synthetic brain by 
2023? Will BCI technology advance 
into the realms of the conscious 
upload? Can we own a digital copy of 
our consciousness by the year 2045? 
There are so many questions but 
current ongoing research has given 
hope that one day, we could upload 
our very consciousness.

ELIZABETH DRYBURGH IS A MASTERS STUDENT IN DRUG 

DISCOVERY RESEARCH

TIMELINE    you are here: 23RD CENTURY

A USB MIND
Elizabeth Dryburgh on uploading our consciousness onto a USB drive
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For centuries the human 
race has felt the need to 
expand, develop and grow. 

Although there are still areas of Earth 
that remain undiscovered some 
are looking towards the stars for 
answers. With CO2 emissions rising 
past the global tipping point we have 
to consider the idea that one day the 
earth as we know it will no longer 
exist. Where will we go? How do we 
get there? How can we preserve the 
human race? All concerning questions 
answers that still seem to remain 
within the realm of science fiction 
novels...or do they?

In 1929, a British scientist, John 
Desmond Bernal, proposed plans for 
a spacecraft which could potentially 
house between 10,000 to 20,000 
residents in the event that Earth 
became uninhabitable. A sphere 
was chosen for the main body of the 
vessel, due to its ability to contain air 
pressure and ease at which it could 
be shielded from radiation. Inside the 
sphere, large windows situated at the 
poles allow light to enter the sphere. 
Mirrors attached to the exterior help 
to channel sunlight into the sphere. 
The sphere would complete 1.9 
rotatations every minute, in order to 

produce a local gravity force, similar 
to that of the Earth. Inside, rings are 
attached at each pole, to provide space 
for agriculture. 

The Bernal Sphere proposal remained 
untouched until 1975 when physicist 
Dr Gerard K. O’Neill, of Stanford 
University, began speculating about 
the concept of space colonisation, and 
if it would be theoretically feasible. 
His design was a slightly modified 
version of the Bernal Sphere called 
Island One. Island One has the same 
structure involving the sphere, but 
can only hold a maximum of 10,000 
people. 

Not only could Island One act as a 
lifeboat in the event that Earth is no 
longer habitable, but it could also 
further our understanding of the 
universe and allow us to reach places 
in the universe, which we could 
never come close to with our current 
technology.

Due to Island One offering a habitable 
environment for long periods of 
time, scientists could investigate 
other planets and determine if they 
are suitable for human migration. 
However, before settlements can be 

made, major operations to terraform 
the planet may need to be applied. 
The main aim of this is to change 
the planet’s environment so that it is 
similar to that of Earth’s and capable 
of supporting and sustaining life. 
This process could be monitored 
closely from the comfort of Island 
One. Another benefit to having a craft 
capable of long term residency is 
in the field of space mining. As we 
broaden our horizons, our potential 
resources are increased, offering 
alternative fuels or building materials 
that cannot be accessed on Earth. 

This is all very exciting. However, 
the time frame in which this would 
be feasible is still a long way away. It 
took 38 years for the Voyager 1 space 
probe to enter interstellar space at a 
distance of 135 astronomical units, 200 
billion kilometres from the Sun, as of 
June 2016. The overall expense of this 
project came in at around $865 million 
from start to finish. Now I wouldn’t 
say I am a pessimist, but it is safe to 
say we will not live to see these giant 
space lifeboats. However, I believe 
we are well on our way to making 
it a reality. Space is but another 
adventure. 

COLONISING SPACE
Amy Frost focuses on the future of space travel and inhabiting other planets 

AMY FROST IS AN UNDERGRADUATE IN BIOTECHNOLOGY
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The Earth is billions of years 
old and life on it is still 
relatively young. From 

the single-celled life of prokaryotes 
to invertebrates, dinosaurs, fish, 
mammals and now to Homo sapiens, 
a huge amount of astounding 
evolutionary events have occurred. 
Seeing how far evolution has brought 
us, the question is, where will humans 
be in the near and distant future? Will 
humans be free of disease? Will we 
be able to enhance ourselves to be 
smarter, faster, stronger? What about 
robot humans, are they a possibility? 
Evolution has always been there, so 
why wouldn’t it continue?

Since decoding the human genome, 
our understanding of the body and 
disease function has increased 
exponentially. It is now possible to 
treat and prevent diseases that were 
once fatal , such as breast cancer. The 
BRCA1 gene makes a woman 87% 
more likely to develop breast cancer, 
so with the use of genome scanning 
and a family history of breast cancer, 
women may opt for a mastectomy as a 
preventive measure. 

For more genetically complex diseases 
such as Alzheimer’s disease and Cystic 
Fibrosis (CF), gene editing would be 
required. This technology involves 
removing the faulty genes and 
replacing them with functioning ones. 
This would be achieved by collecting 
a few stem cells from the patient, 
genetically modifying them to yield 
healthy clones and reinserting them 
into the body to prevent the patient 
from getting Alzheimer’s, dementia or 
cancer, to name a few. At present, this 
is in the very early stages and such 
diseases are incredibly complex and 
involve more than a single gene. 

Therapies for current genetic diseases 
using viral vectors are achieved by 
putting that DNA into viruses and 
letting them spread and infect cells 
throughout the body . However, there 
are drawbacks to this technique 
as the inserted DNA is not always 

inserted accurately into the targeted 
area. CRISPR/Cas9, a novel gene 
editing technique, may be the best 
method. This mechanism works 
by cleaving disease-causing genes 
and replacing them with healthy, 
functional ones. Cas9,the restriction 
enzyme, is programmable, so it could 
be possible for it to target and change 
disease-causing genes, such as ones 
responsible for ALS, MS and cancer. 
Again this is not quite as simple as it 
seems, these diseases are complex 
and have different genes on different 
chromosomes, the knock on effects of 
removing certain genes is unknown. 
In the future, this technique has scope 
to be used in prenatal care. Following 
disease screens for embryos it would 
be possible to replace disease-causing 
genes with healthy ones. Though still 
at its early stages, the possible future 
and evolution of humans could be 
driven by the eradication of incurable 
diseases, hence prolonging our life 
expectancy. 

SMARTER, FASTER, STRONGER – 
TRANSHUMANISM

Transhumanism is about improving 
the human condition by using 
technology. Instead of creating 
robots, transhumanism will create 
humans with technologically 
enhanced super features, such as 
boosting physical, intellectual and 
psychological capabilities beyond 
natural human thresholds. In fact, 
transcranial stimulation is a form 
of transhumanism that is already 
being used by the US Military to train 
snipers. . It speeds up reaction times 
and learning speed of soldiers by 
running a very weak electric current 
through the brain. Additionally, 
powered exoskeletons or exosuits will 
allow soldiers to run, walk and jump 
better with the help of hydraulics 
and motors. This could drastically 
change the way soldiers fight in battle 
-definitely something to keep an eye 
out for in the future. Not only could 
an exosuit be beneficial to soldiers, it 
could also prove to be useful in other 

fields. In North Korea, a shipyard that 
has already tested out robotic suits on 
their workers hopes to further develop 
the suit - ultimately enabling workers 
to lift 200 pounds at ease.. 

IS EVOLUTION DEAD? HAVE WE 
STOPPED EVOLVING? 

In the 1800s Charles Darwin produced 
the famous “Origin of the Species”, 
proposing the theory of evolution. 
Darwin’s Galapagos finches each 
evolved from their mainland ancestor 
to fit unique habitats. Humans 
however, are more mobile and 
crossbreeding limits the chances 
of potentially significant mutations 
establishing themselves in the gene 
pool. Evolution works through 
natural selection, however, humans 
have sidelined this with advances 
in medicine and healthcare. Since 
Darwin’s theory was proposed, there 
have been huge advances in sanitation 
and disease treatment, resulting in a 
dramatic increase in the percentage 
of people reaching sexual maturity, 
enabling them to pass on their genes. 
This means that survival of the fittest 
does not really apply anymore. Due 
to this part of Darwinian drive no 
longer being applicable, our evolution 
has come to a stand still from an 
evolutionary point of view.

There is no telling what the future 
holds for humans, unless we were to 
genetically engineer a telepath. There 
are a million and one things that could 
happen to us. The earth could get 
hit by a solar flare and we would be 
helpless or we could become extinct 
like dinosaurs, although the chances 
of that happening anytime soon are 
highly unlikely . The 21st century has 
already been incredible for scientific 
and technological advancements and, 
as our knowledge grows, this could 
impact the fate of our evolution or 
lack thereof.

HUMAN EVOLUTION
Nikki Zuleika Howes reveals what humans will be like in the future

NIKKI ZULEIKA HOWES IS AN UNDERGRADUATE IN 

HUMAN EMVBRYOLOGY AND DEVELOPMENTAL BIOLOGY
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TIMELINE you are here: 101st CENTURY AND BEYOND

THE END
Sam Di Risio explores the dark at the end of the tunnel

You have reached the end 
of time. Welcome! It’s 
quite odd, and it may take 

some time to get used to. Since 
this is a science magazine, we will 
conveniently skip the discussion of the 
philosophical nature of reality or what 
time is exactly. Let’s start by saying 
that there are multiple theories for 
what might happen to the universe in 
the far future.

The most well understood assertion is 
that the universe has been expanding 
since the Big Bang. The first theory 
posits that space will continue to 
expand until everything reaches zero 
Kelvin, the so called ‘Heat Death’ of 
the universe. In this instance, stars 
will still keep forming for at least 
another trillion years until they 
eventually run out of fuel and the 
universe slowly becomes darker 
and darker. After that, black holes 
will be the dominant cosmological 
objects, but they will also disappear 
due to Hawking radiation. Eventually, 
even protons will decay and after an 
unfathomably long time, everything 
will reach a state of inert uniformity. 
This is perhaps the most likely, and 
therefore depressing, theory; however, 
after enough time has passed, 
quantum mechanics predicts that 
another Big Bang could occur and 
start a new universe.

Another less supported theory, is 
that the universe is dense enough to 

stop expanding, and begin collapsing 
back in on itself into a singularity. 
This theory is currently deemed 
unlikely, as measurements indicate 
that the universe contains more 
dark energy (causing it to expand) 
than gravitationally attracting 
matter (which causes it to collapse). 
However, the theory has not been 
entirely ruled out; as measurements 
and research in cosmology are 
ongoing and as instrumentation 
improves, more accurate descriptions 
can be made, as readings are taken on 
longer, more significant timescales. 

There is one frightening theory, 
according to which the universe 
continues to expand, but its expansion 
accelerates. This theory is held with 
somewhat less regard, as it tends 
to underestimate the mass of the 
universe, including dark matter. In 
this scenario galaxies have enough 
mass and therefore gravity to stay 
together as space inflates. As the rate 
of inflation increases, the gravity in 
galaxies won’t be strong enough to 
hold them together. Then celestial 
bodies, like planets and stars, will 
also be pulled apart, until the same 
happens to individual atoms. This has 
become known as The Big Rip. 

There are other more outlandish, 
yet plausible scenarios. The theory 
of false vacuum collapse posits that 
underlying vacuum of the universe 
we live in is currently not its lowest 

energy state. For example, imagine 
the universe as a ball on the edge 
of a cliff. The ball contains potential 
energy and would only be at its lowest 
energy state if it fell off the cliff and 
came to rest on the ground below. 
It is then possible that the universe 
is also not at its lowest energy state, 
similar to the ball on the edge of 
the cliff. If the universe were to 
receive a ‘push’ over the edge (due to 
quantum tunnelling), a tiny section 
of the universe would drop down into 
its lowest energy state. This would 
initiate a chain reaction and the rest 
of the universe would follow, dropping 
into the lowest energy state or ‘true 
vacuum’, effectively travelling at the 
speed of light. In this new state of 
existence all of the laws of physics, as 
they are currently understood, would 
be different.

The fact that there are so many 
theories about what the fate of the 
universe might be, indicates how 
much more research about this 
subject is yet to be done, how much 
more data there is to gather, and how 
much there is yet to learn about the 
reality we live in. As instrumentation 
and measurements increase in their 
accuracy and data gathering ability, 
we will be able to make stronger 
and stronger cases for one theory or 
another, or maybe discover something 
completely new.

SAM DI RISIO IS A 3RD YEAR UNDERGRADUATE IN 

GEOGRAPHY AND INTERNATIONAL RELATIONS

end of the timeline: 10100 YEARS
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societies, clubs & events 
around campus

 2017
begins here:

JOIN 

AU SCIENCE 
JOURNALISM SOCIETY

BECOME A PART OF OUR TEAM

We are looking for writers, editors, 
bloggers, designers, web designers, 
fundraisers and marketing officers.

Au Science Journalism Society offers CV 
building experience, volunteer hours, skills 

development and a chance to meet new people 
who are excited about science.

CONTACT US
facebook: Au Science Magazine

email: info@ausm.org.uk

BOOKENDS

We sell books to and for students. 
Find us in Butchart gallery, Mon- 

Fri between 10am – 5pm

FACEBOOK.COM/

AUSABOOKENDS

ALL-ROUND 
FIGHTING CLUB

Join our trainings in ASV’s 
athletic indoor track every 

Tuesday 8pm – 10pm, Thursday 
8pm – 10pm, Saturday 

(Sparring) 4pm – 5:30pm.

FACEBOOK.COM/

ALLROUNDFIGHTERS

ADVERTISE  
WITH US

Au Science Magazine is printed 
in May, September, and January. 

If you have events coming up 
that you would like to publish 

contact us: 

INFO@AUSM.ORG.UK

UNIVERSITY OF 
ABERDEEN DEBATER

SOCIETY OF 
PETROLEUM 
ENGINEERS

Join our weekly meetings: 
Wednesday 6pm, Old senate 

room, and our events:

Inspiring leadership conference, 
King’s auditorium 25th January, 

9am.

Industrial day - Statoil 
Headquarters, Kingswells AB15 

8QG. 1st Februrary 10am.

FACEBOOK.COM/SPE.

ABERDEEN

HISPANIC SOCIETY

Language Exchanges every 
Wednesday 7pm at Revolution 

Bar


