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The ability to undergo powered 

flight, throughout evolution, has 
manifested itself in only 4 different 
Orders of Animalia: Insects, Birds, 
Pterosaurs and Bats. However, as we 
are all reminded frequently around 
Christmas time, there is apparently 
one other animal which has the 
capacity for powered flight- the 
reindeer. This was first asserted in 
the 1823 poem ‘A Visit from St. 
Nicholas’, which stated “He [Santa 
Claus] sprang to his sleigh, to his 
team gave a whistle, and away they 
all flew like the down of a thistle.” 
The idea that reindeer are able to fly 
is obviously a myth, however this 
makes one ask the question- what 
physiological characteristics of the 
reindeer would have to be altered to 
allow it to fly? 

However, first we must establish the 
three types of aerial locomotion 
which are exhibited by Animalia. 
First is ‘unpowered locomotion’, 
the ability to fly while expending 
little or no chemical energy. 
Unpowered locomotion is usually 
gliding, falling or parachuting- all of 
these are begun from a raised 
position and require minimal 
movement. The second is ‘powered 
flight’ which is the type of aerial 
locomotion which we most 
commonly observe. This is the 
conversion of chemical energy to 
kinetic energy (powerful muscular 
movement) in order to generate 
thrust which propels the animal 
through the air, as with birds. The 
final one is ‘externally powered 
locomotion’, such as being carried 
on rising thermal currents. 

In order for reindeer to use 
‘unpowered locomotion’ in an 
effective manner, the anatomy of 
their body would have to undergo 
several changes. Firstly, the growth 
of a Patagium would be beneficial. 
This is skin which extends from the 
tip of the leg to the tip of the hand on 
each side of the body (most famously 
present in flying squirrels). This 
would increase the quantity of air 
resistance experienced by the 
reindeer as it falls, meaning that it 
would be able to glide and not 
simply fall vertically.  

‘Powered locomotion’ would require 
numerous adaptations in order for 
the reindeer to be able to fly, 
predominantly involving reducing its 
mass and thus its weight. For 
example, one 
could give it 
hollow bones 
(like those found 
in birds) or 
remove its 
jaw/teeth and 
replace it with a 
beak. Both of 
these changes 
would 
dramatically 
reduce the weight 
of the animal, 
meaning that it would 
require less energy for 
it to fly. However, 
because of reindeers’ large 
mass, these bones would 
have to have large numbers 
of struts within them in 
order to prevent them 
breaking under the large forces 
they experience during take-off. 
 

Another obvious adaption is 
giving the reindeer wings which 
would otherwise make it 
virtually impossible for it to be 

capable of powered flight. These 
wings would be comprised of 
powerful muscles rich in 
myoglobin- a pigment which stores 
oxygen, releasing it at times of 
severe muscle activity. This gives the 
wings the ability to exert large forces 
in order to overcome gravity and fly. 
However, the reindeer would 
require a significant wingspan in 
order to generate enough lift for it 
fly, this would not only make the 
animal notably larger, but also 
reduce its manoeuvrability. 

Therefore, to make reindeer capable 
of flight, you’d need to give them 
wings, hollow their bones, take away 
their jaws and give them a Patagium. 
However, at what point would these 
new creatures stop being reindeer? 
It also raises the 
question, since flying 
reindeers clearly 
cannot exist with 
them still being 
reindeers, why did 
Santa not use dragons 
instead? 
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From wolf to “woof” 
round the hysteria of 
Christmas, with advertising 
that appears to bombard 

you in mid-November, there is a 
serious commercial that says: ‘A 
dog is for life, not for Christmas,’ 
but why not a tiger or a lion? 

Apart from the various animal 
rights and safety guidelines, why 
don’t tigers or lions exist as 
household pets? For one thing, if 
you were to approach a tiger, a 
rather fast one way trip to accident 
and emergency with the loss of a 
limb or two would ensue. This is 
simply not the case with a 
domesticated dog. From very early 
in human history, dogs became 
intertwined with humans and over 
time have become integrated in the 
human household. The biology 
behind this transformation is 
interesting to say the least and it is 
thought to have started roughly 
18,000 years ago. 
  
Back in this age, Homo Sapiens 
were growing in number; 
Neanderthals had been extinct a 
few thousand years and the Homo 
Floresciensis of Indonesia were 
also dying out. People were hunter 
gatherers as they had already 
harnessed fire to cook meat which 
gave them the nutrition they 
needed to facilitate the further 
growth in their brain capacity. 
However, agriculture had not yet 
been harnessed. A grave was found 
which was dated to this time which 
had man and dog remains buried 
together; this is the earliest known 
evidence we have of man seeing 
dog as a ‘pet.’ 
 
 

A genetic study on canine DNA 
from past and present hints that 
the dog started evolving from 
ancient wolves (which are now 
extinct). There is confusion as to 
the exact location or origin, as 
many sources dispute over Europe 
or South Asia. This conclusion was 
obtained because the genetic study 
involved the analysis of 
mitochondrial DNA of modern day 
canine species and fossils. 
 
The mitochondria are the 
organelles in the cell that perform 
respiration by the combustion or 
thermal decomposition of glucose 
to synthesise adenosine tri-
phosphate molecules (ATP). 
Mitochondria have their own 
genome; it is no-where as large as 
the nuclear genome, and the 
mitochondrial DNA is arranged in a 
circle. The mitochondria of old 
canines was preserved in fossils 
and, by comparing the DNA, the 
closest match of canine fossil DNA 
to that of a modern domestic dog is 
likely to be the ancestor. This 
ancestor was found most likely to 
be the wolf. 
 
Hypotheses that intended to 
explain why the wolf was first 
domesticated by humans suggest 
that orphaned cubs were taken at 
birth and raised to socialise with 
humans. Another hypothesis is that 
wolves would feed on the carcasses 
left over by humans and this may 
have conditioned the wolves with 
the link that where there are 
humans, there is food. This may be 
where wolves began to work and 
hunt with humans. Experimental 
evidence exists to support the 

flexible socialisation of wolves; a 
Russian scientist called Dmitry 
Belyaev tried to recreate the 
domestication of wolves with foxes. 
He noticed after breeding 35-40 
generations of foxes, they did not 
develop a fear reflex until six 
weeks, meaning that they can be 
conditioned to work with humans 
before this period. 
 
Later on in the timeline, a huge 
diversification must have 
occurred, as dogs travelled around 
the world with humans where 
mutations in separated canine 
populations caused separate 
evolutionary progressions that 
have defined modern breeds today. 
Wolves are large creatures and a 
dramatic change must have taken 
place, to lead to some of the very 
small domestic dogs that exist 
today like the Chihuahua and the 
Pug. 
  
It is thought that a mutation 
occurred in the nuclear genome of 
a domesticated canine roughly 
12,000 years ago. The mutation 
thought to have happened was on 
the Insulin Growth Factor (IGF1) 
gene (located on chromosome 12 
in humans). The mutation in this 
gene is thought to have had a 
significant effect on dog growth. 
The decreased dog size may have 
been a hunting disadvantage but 
upon revisiting Darwin’s theory of 
natural selection, if an organism 
develops an adaptation that is 
beneficial to survival, the organism 
will reproduce and pass on the 
gene to offspring. But what can this 
benefit have been?  
 

A 

16th Issue of Life 



 
4 

In the event that dogs would have 
been a closer part of human 
society, new evolutionary 
challenges may have been 
introduced like the need to survive 
on less food. Also, because dogs 
were domesticated they would not 
have been hunted and therefore 
less reliant on IGF1, thus the dog 
would survive and pass the mutant 
gene onto offspring to eventually 
create a new species. Another 
important aspect in the physical 
derivation of the modern pet dog is 
the breeding involved. It would 
take hundreds or even thousands 
of generations of dog to create the 
range of breeds that we have now, 
simply through natural selection. 
 
A new species is achieved when 
members of the species cannot 
breed with members of the original 
species. Different breeds of dog are 
evidently not new species because 
they can be interbred to produce 
new breeds. These new breeds 
have phenotypes based on a 
combination of the dominant and 
recessive alleles from each parent. 

It is not that simple however; it is 
not just mating two different dogs.  
‘Junk DNA’ in the genome is DNA 
that is not thought to be any use at 
all in transcription for the 
synthesis of proteins. The term 
‘Junk DNA’ is becoming outdated 
however because it has been linked 
with many important cellular 
functions. One of these is the 
synthesis of non-coding RNA. Non-
coding RNA has recently been 
discovered to have many useful 
functions for example Xist which is 
an ncRNA that inactivates one of 
the X chromosomes in women. 
Where this is leading is that 
different breeds of dog, even if 
considered officially the same 
species, will have differences in 
non-coding DNA. In a fruit fly called 
Drosophila this has been observed 
as giving rise to deformed, infertile 
or dead offspring from the 
breeding of two strains of the fly 
with differing non-coding DNA 
between them. 
 
The implications of the differing 
non-coding DNA are that there are 

limited combinations of dog breeds 
that can be mated, as there are 
limitations on viability of some 
combinations. Also shown is the 
extent to which natural selection 
has played a part in the evolution 
of the canines because there is only 
so far selective breeding can go in 
diversification of the species. 
  
To conclude, if you are lucky 
enough this Christmas to be 
unwrapping a dog from a box, think 
about what has happened to 
canines over thousands of years to 
become the tame species awaiting 
your command; be thankful that it 
is more socially advanced than an 
ancient wolf looking for the animal 
carcasses you may have left around 
your dwelling. 
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“The most effective 
antifreeze proteins are 
made by insects, which 
lower the freezing point 
by about 6 degrees…” 

Our very own antifreeze 

Figure 1: AFPs of various species 

t is well known that when water 
freezes into ice, it expands. 

Below 0oC, ice crystals can grow in 
cells (which are mostly water), 
causing them to burst under 
internal pressure. However, life has 
evolved a mechanism in order to 
survive such conditions. In some 
cases, they pack their cells with 
small antifreeze compounds like 
sugars or glycerol. But in cases 
where extra help is needed, cells 
make specialized antifreeze 
proteins to protect themselves as 
the temperature drops. 

Unlike the widely used automotive 
antifreeze, ethylene glycol, AFPs 
(antifreeze proteins) do not lower 
freezing point in proportion to 
concentration. This amazing 
phenomenon allows cells to be 
protected by very low 
concentrations of AFPs, minimizing 
their effect on osmotic pressure.  

Furthermore, AFPs are also known 
as ice-structuring proteins as they 
don't actually stop the growth of 
ice crystals, but they limit the 
growth to manageable sizes. This is 
necessary because of an unusual 
property of ice, called 
recrystallization. When water 
begins to freeze, many small 
crystals form. But a few small 
crystals dominate and grow larger 
and larger, stealing water 
molecules from the surrounding 
small crystals. AFPs counteract the 
recrystallization effect. They bind 
to the water accessible surfaces of 
small ice crystals and slow or 
prevent their growth into larger 
dangerous crystals. If AFPs bound 
as easily to liquid water as they do 
to ice, this lifesaving action could 
turn killer, as animals possessing 
AFPs would quickly dehydrate. 

Cutting-edge work by Matthew 
Blakeley at the Laue-Langevin 
Institute in Grenoble, France, has 
revealed a clever explanation as to 
why AFPs bind to ice and not 
water. X-ray diffraction already 
showed that the surface of the 

AFPs that binds to ice is covered in 
tiny hydrophobic spikes. Now, 
using neutron diffraction (more 
effective at showing the hydrogen 
in water molecules) Blakeley and 
his colleagues managed to catch 
four water molecules at the ice-
binding surface of AFPs from the 
ocean pout. The water molecules 
formed an arc resembling part of a 
six-molecule ring characteristic of 
ice crystals. At the centre of each 
ring is a nano-scale hole. 

Crucially, the hole of the partial 
ring was occupied by one of the 
hydrophobic spikes. The distance 
between spikes suggests that each 
would fall inside one of the holes if 
an ice crystal were present. While 
this array of hydrophobic spikes 
deflects liquid water molecules 
from the protein, Blakely says, “It’s 
almost like a lock and key,’ the way 
in which their alignment with the 
ice holes means they fit neatly into 
ice. Confirmation of this comes 
from Peter Davies at Queen's 
University in Kingston, Ontario. 
Davies says they "got lucky" and 
glimpsed 60 water molecules - not 
just four - on an AFP, using X-ray 
diffraction. Again, the spikes 
slotted into holes in the water's 
structure. Nevertheless, multiple 
repeats are needed to fully confirm 
this explanation. 

What is certain is that AFPs lower 
the freezing point of water by a few 
degrees, but surprisingly, they 
don't change the melting point. 
This process is thermal 
hysteresis. The most effective 
antifreeze proteins are made by 
insects, which lower the freezing 
point by about 6 degrees; 10–30 
times more active than fish 
proteins. This difference reflects 
the lower temperatures 
encountered by insects on land and 
the fact that insects have a 
relatively high surface area to 
volume ratio so they need very 
active AFPs to minimise risk of 
freezing. During the extreme 
winter months, the spruce 
budworm, a moth having no fur or 
fat and being only a half inch long, 
can resist freezing at temperatures 
approaching –30 °C. 

Different species have developed 
different AFPs (see Fig1), an 
example of convergent evolution. 
However, they all have a flat 
surface that is rich in threonine, an 
amino acid, which binds to the 
surface of ice crystals. 

The ingenuity of AFPs has led to 
industry use. For instance, AFPs 
purified from ocean pout have been 
used as a preservative in ice cream. 
They prevent it turning chunky and 
hard during storage and delivery 
by coating ice crystals that give the 
smooth texture. Possible future 
uses of AFPs include that of 
cryosurgery and their involvement 
in preserving organs that are to be 
transplanted. 

I 
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It holds the 

presents. 

But what 

about the 

past? 
o one’s eyes, a Christmas tree 
appears to just be a tree – an 
organism that we all take for 

granted whilst concentrating far 
more on the neatly wrapped 
presents underneath. But the 
Christmas tree is far more 
remarkable than you may initially 
think.  In fact the oldest known 
living individual tree called ‘Old 
Tjikko’ is a 9,550 year old Norway 
spruce. 

Only this year Swedish scientists 
mapped the gene sequence of 
the ‘Picea abies,’ or the Norway 
Spruce, which was the largest 
genome ever to be mapped; 7 
times larger than that of 
humans.  You may be asking “well 
why aren’t Christmas trees 7 
times more complex than we 
are?” The answer is simply that 
the spruce only uses about as 
many of its genes as we do (about 
29,000). The rest of the genes are 
just for repetition.  This should 
put them at an evolutionary 
disadvantage, so how are the 
conifers part of the most 
populous group of trees in the 
world. I must first mention that 
seed plants are divided into two 
categories: angiosperms 
(flowering plants) and 
gymnosperms (cone producing 
plants).  The reason for this is 
both unremarkable and 
extraordinary; it appears that 
seed plants evolved incredibly 
rapidly before the historical split 
300 million years ago split, after 
which flowering plants continued 
at the same rate, and conifers 
slowed greatly.  This slowing of 

evolution allowed conifers to 
survive despite the evolutionary 
disadvantage of having so much 
repeated DNA.   

Conifers are and were so adapted 
to cold climates that they have 
had very little competition from 
other species.  Angiosperms have 
no chance of competing with 
gymnosperms in cold climates 
mainly because of water: when 
the climate is cold the vast 
majority of water is frozen and 
locked away from the trees’ 
use.  This gives an unusual 
situation with conifers having to 
behave like desert plants during 
winter when all the water is 
trapped away, and “normal” trees 
for the rest of the year when 
water is available.  It is able to do 
this as a result of many key 
adaptations:  it has needles 
instead of leaves, which are 
covered in a thick waxy 
layer/cuticle to reduce water loss 
whilst still allowing it to 
photosynthesise enough to 
survive.  These needles also 
reduce the amount of snow that 
accumulates on the branches, 
preventing damage to the 
branches; the cone shape of most 
conifers is also beneficial in this 
sense. A major problem for trees 
in cold climate is freezing; there 
are 2 main ways in which they 
survive.  They first try to prevent 
extracellular freezing (when the 
fluid in between cells freezes) by 
super cooling their tissues to the 
point of near death. Then they 
must tolerate cell dehydration 
caused by extracellular freezing 
and the extra pressure on cells.  If 
the temperature drops any 
further then the tree 
will die, and this 
temperature marks 
the point where 
conifers cannot live, 
hence why there are 
very few trees 
extremely far north. 

But how did a 
Norway spruce ever 
get taken into 
someone’s house as a 

symbol of Christmas? The simple 
answer is, it didn’t.  It is 
commonly believed that 
evergreen branches began to be 
used to decorate homes as a 
result of their symbolism in 
eternal life and thus use in pagan 
winter rites.  However, it became 
common to see whole trees 
indoors after its adoption by 
European nobility in the 
early 19th century. It 
remained very upper 
class in the UK until 
around 1850 when 
wealthy middle 
class families 
joined in the fashion 
and eventually 
over time it 
became 
common to see 
them in public 
places and in 
homes of 
people of 
all areas 
of 
society.  

T 

Alex 
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All I want for 

Christmas…is a new me? 

“…claim to work by 

improving the supply of 

oxygen to the brain…” 

 

ith Christmas around the 
corner, many people have 

already started to decide what they 
would like for Christmas. In this 
new age of life-altering prosthetics, 
drugs and optical implants being 
developed, I looked into how far 
away we are from transhuman 
metamorphic Christmas gifts 
becoming a reality and at what 
point we might consider changing 
things about ourselves. 
 
Firstly we need to understand what 
the term transhuman entails and to 
what degree humans can be 
modified now and in the near and 
far future. Currently, when you talk 
to someone about the concept of 
modifying the human body, most 
think of sci-fi depictions of cyborgs 
with robotic arms and eyes and 
lasers shooting everywhere, 
something you might have seen in 
the 1980’s classic ‘The Terminator.’ 
However, does human modification 
have to be so extreme? Could 
making yourself better be as simple 
as taking a painkiller? 

Currently ‘Smart Drugs’, 
nootropics, do exist today. These 
first-stage prescription drugs exist 
and are obtainable on the market 
to be primarily used to help treat 
diseases such as Alzheimer’s 
disease, Parkinson’s disease and 
Huntington’s as well as ADHD. 
These drugs claim to affect 
cognition, memory, intelligence, 
motivation and attention and are 
thought to claim to work by 
improving the supply of oxygen to 
the brain and improving the brains 
access to neurochemicals such as 
hormones, neurotransmitters and 
enzymes.  
 
Currently, the use of such drugs are 
restricted by law due to the fact 
that we’re unaware of the side 
effects they may have on health. 
However, through further research 
and testing, could the use of 
nootropics be as common as having 
a cup of coffee in the morning? 
Some students have already been 
using nootropics (illegally I might 
add) for their effects when taking 

university courses and there has 
already been big interest into the 
potential of such drugs for school 
work by media outlets, both 
positive and negative. For example 
The Guardian argues that there is a 
need for debate over the value of 
‘smart drugs’. The jury is still out 
on whether these performance 
enhancing drugs should be made 

legal, but it does seem like 
something that could happen on a 
larger, more casual scale within the 
near future. This posits the 
question, could you be giving a 
year’s prescriptions of ‘Smart 
Drugs’ to someone in 2016? 
 
So are these so called ‘smart drugs’ 
the way forward? Possibly; only 
the future will tell. 
Continued on to next page… 
 

W 
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“The prosthetic eye 

allows him to take video 

recordings and transmit 

it wirelessly to a nearby 

camera, creating a true 

‘point of view’ effect.” 

On the flip side, some people are 
more interested in the far less 
subtle human enhancements and 
look towards mechanical 
transhumanism. The futuristic 
visions displayed by modern fiction 
of mechanical limbs are often the 
first things that come to mind. 
However, what might be the 
benefit of having non organic 
limbs? Some have suggested that a 
main use for this sort of 
modification is ‘superhuman 
strength’ and trying to make the 
average human stronger’. With the 
US military already looking into the 
viability of using exoskeletons as 
means to make soldiers stronger 
(as a part of their future soldier 
project), surely this shows that 
there is an interest in this sort of 
human enhancement. Currently, 
the development of limbs that 

respond to neurological signals is 
in basic stages and we are yet to 
develop a limb that functions by 
brain signals. The ‘i-Limb Pulse 
hand prosthesis’ is probably one of 
the most complex of its kind but 
still only supports 5 hand 

movements 
and is 
controlled by 
muscle 
movement 
instead, far 
less than what 
is possible of 
the normal 
human hand. 
We aren’t at 
the point 
where people 
would want to 
begin exchanging body parts, as 
prosthetics are nowhere near what 
we need them to be. Don’t go 
swapping any of your body parts 
for a robot equivalent yet. 
 
Another interesting case of a 
successful case of using new 
prosthetics is in the case of ‘Rob 
Spence,’ a man who obtained an 
right eye injury as a young man and 
chose to replace his non-
functioning right eye with a 
prosthetic eye that acts as a 
camera. The prosthetic eye allows 
him to take video recordings and 
transmit it wirelessly to a nearby 
camera, creating a true ‘point of 
view’ effect. Although it does not 
transmit into the brain via the optic 
nerve, Rob thinks that is the way it 
is heading. ‘Where it’s going in the 
future is that were just beginning 
the research into what I would call 
neuroprosthetics.’ Another 
development in optics is in the case 
of retinal implants, where blind 
people suffering from retinitis 
pigmentosa, a degenerative eye 

disease that often causes blindness, 
have been given a very basic ability 
to see through a tiny implant in the 
back of the eye which acts as a light 
receptor. British participants Robin 
Millar and Chris James were able to 
see with the chip, with James being 
able to distinguish between curves 
and straight lines, a huge step up 
from not being able to see 
anything.  
 
The most exciting prospect is 
where this sort of technology may 
lead to next. Could we all be 
swapping out our normal eyes for 
prosthetic eyes that might be able 
to see wavelengths external from 
the human visual spectrum? It’s 
hard to imagine what that could be 
like. 
 
It’s fair to say we aren’t quite there 
yet. At the moment, its still not 
ideal to be using a prosthetic body 
part instead of an organic part, but 
we’re off to a flying start. 

 

 

 

 

 

 

USA’s Raytheon’s Sarcos XOS 2 Military Exoskeleton doing push-ups 

What are the chances of items like the 

i-Limb becoming widely used? 

Sam Hayes 
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SGS’s budding medics outside The Royal College of Pathologists  (Top left, clockwise): 

Mahdi Alsahaf, Daniel Foran, Josh Gates, Yathavan Premadasan & Safeer Haque 

SGS Medics: Visit to the Royal College of Pathologists 
he Royal College of 
Pathologists, founded in 1962, 

unifies itself to coordinate 
expansion and uphold the 
internationally renowned values 
and reputation of British 
pathology. 

Pathology is the precise study and 
diagnosis of disease. It is the 
medical science primarily 
concerning the examination of 
organs, tissues, and bodily fluids in 
order to diagnose disease. 
Pathology is a cluster of different 
specialities varying from 
histopathology to veterinary 
pathology; in total, there are 19 
different specialities. 

Pathologists work alongside 
doctors and surgeons in hospitals 
and GP surgeries to provide full 
clinical diagnosis of, for example, 
your blood test, cervical smear or 
a lump removed. Although a 
patient may never convene with a 
pathologist face to face, it is a 
pathologist’s responsibility to 
carry out examinations within 
laboratories to provide crucial 
information to doctors and 
practitioners, allowing further 
treatment to be taken – for 
instance, a biochemist would be 
involved in testing for tumour 
marking chemicals (such as 
Prostate-Specific Antigen in 
prostate cancer) to allow 
consultants to monitor and 
conduct treatment over time. 

On the other hand, pathology has a 
distinguished record of research. 
Many pathologists work 
continuously to provide new 
experiments and means of 
diagnosis for disease. The 
transformation a discovery could 
make is ground-breaking, as 
exemplified by the 2005 Nobel 
Prize award for the discovery of 
Helicobacter Pylori to a 
pathologist, Robin Warren. This 
discovery enabled practitioners to 
establish that the bacterium is the 
cause of stomach ulcers. 

All branches of pathology are 
developing rapidly bringing 
greater understanding of disease 
and how to manage it more 
successfully. 

Earlier this month, five aspiring 
medical students from the Sutton 
Grammar medical society visited 
The Royal College of Pathologists, 
to participant in an ethical debate 
on organ donation: ‘My organ, My 
choice.’ We participated on several 
occasions to discuss our 
understandings and opinions on 
organ donation as well as learning 
about the procedure of organ 
donation in the UK. 

An introductory video was shown 
to typify the different roles in 
performing a successful organ 
donation including: consultants, 
surgeons, nurses and 
psychologists. The success of an 
organ donation can enhance a 

person’s life for up to 40 years and 
even beyond in numerous cases. 

The first break out session 
involved discussing a scenario 
involving eight patients in need of 
a particular organ donation with 
pathologists specialised in tissue 
matching. We were informed 
about the process of blood type 
matching and HLA coding in order 
to predict the rejection rates of a 
donor’s organ in a patient. Here 
the role of pathologists was 
exemplified through the tests they 
would carry out in a laboratory 
using a patient’s serum and a 
donor’s cells to see whether 
specific antigens from the patient 
would attach to the donor cell and 
this attachment would be signified 
by a red pigment; this would 
reveal whether, if a transplant was 
to be performed, organ rejection 
would be a likely result. If the 
pigment turned luminous green 
then a transplant is likely to be 
successful. Using this information, 
we had to predict the patient most 
likely to be given the organ, from a 
doctor’s perspective.  

In our second break out session, 
we were accompanied by a senior 
nurse. This session involved 
discussing the procedure of organ 
donations and the types of organs 
that could be donated. This ranges 
from the heart to even the uterus 
in rare occasions (although the 
transplanted uterus must be 
immediately removed after giving 
birth to avoid infection). In the UK 
there are currently 14 different 
organs and tissues that could be 
successfully transplanted. 
Throughout this session it became 
progressively clear that there is an 
incredibly large need for organ 
donations in the UK with roughly 
7500 pending patients in 2012 of 
which 7000 required kidney 
transplants. Of these 7500 people, 
each day, 3 people die from lack of 
a new organ. This allowed us to 
debate from an anticipant patient’s 
perspective, realising the harsh 
reality of the case. 
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Yathavan Premadasan 
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James Bayliss has been investigating the effects of different lighting 

conditions on plant growth and has recorded his findings as a graph. 

Year 10 STEM: Genetics & Mutations 

Microscopic work conducted by James Bayliss 

nce a week, a handful of 
students from Year  10 meet up 

to discuss and conduct projects and 
experiments in the name of the 
Biology STEM programme. Well at 
least we miss a maths lesson for it 
once a fortnight... 

STEM stands for Science, 
Technology, Engineering and 
Maths. It is an extra-curricular 
opportunity offered to upper 
school and entails individual or 
group research projects. There are 
three strands of STEM that each 
focus on different topics - Maths 
and Statistics, Computing and 
Engineering & Genetics and 
Mutations. I have chosen the 
Genetics and Mutations STEM.  

So far in Biology STEM we have 
been measuring stems (if you 
pardon the pun). To be more 
precise, we have each chosen an 
area to investigate in the growth of 
cress seeds and have set up 
individual experiments to test our 
theories. A few of us, for example, 
have investigated the effects of  

 
crowding on the rate of growth of 
the cress seeds. Others of us have 
been assessing the effects of 
growing the cress seeds at different 
angles. Personally, I have been 
conducting an experiment on 
whether surrounding cress seeds 
in tin foil allows them to receive a 
higher intensity of light and 
whether this causes a change in 
their rate of growth.  

After the Christmas holidays, we 
will be conducting similar 
experiments on the growth of 
bacteria in different conditions.  

Overall, STEM is a great extra-
curricular activity and a good way 
to gain extra knowledge in an 
interesting field. Furthermore, 
participation in it is highly 
regarded on CVs and personal 
statements.  
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Life magazine has been taken upon a new team (SGS Leavers 
2015) who have adapted recent editions to produce the 16th 
edition which is a Christmas special. 

Currently, most writers for this publication are part of the 
Biology Society which takes place for all Lower Sixth Formers 
every Friday lunchtime. This is run by Mr Davis who set up this 
magazine and helped us until final publication. 

Visit http://www.sgsbiology.co.uk to view past issues. 

We hope you enjoy reading Life. 

 

WE need life. And Life needs you. 
If you are interested in writing an article for the next edition of 
Life magazine, please email Mr Davis (Head of Biology) 
pdavis@suttonlea.org  

Articles can be anything and everything Biology. Maximum word 
limit is 650 words. 
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