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Mr Davis - 
Not only an excellent teacher, Mr Davis
was undoubtedly an integral part of the
SGS biology society. His dedication to the
activities of individuals and the society
was demonstrated regularly and prevailed
even through lockdown and online
learning periods. Each week he was there
to contribute ideas, provoke discussions
and mentor his students. Thanks to his
support and commitment, the society
grew and flourished in both numbers and
productivity. Under his guidance, four
issues of LIFE were produced in less than
a year, making BioSoc one of the most
active societies in SGS. This in itself shows
just how significant his contributions
were.

As a collective, the society strives to be
something that Mr Davis would be proud
of and upholds his memory throughout
future generations. 

Sincerely, 
The Society of 2021

 

On Thursday 10th February, the school held
memorials for an inspirational teacher who had
such an impact on the lives of so many students
and colleagues alike; Mr Davis. The early afternoon
gave an opportunity for current students to reflect
on their times shared with Mr Davis. A number of
students spoke beautifully about the ways he had
made them laugh, his annoying habits and how he
had inspired them to study Biology. In the evening,
hundreds of ex-students returned to Sutton
Grammar to pay their respects. One of the
speakers at the memorial, Chris Manville, was in Mr
Davis’ first biology A Level class, in 2005. It was
then, that the biology “Life” magazine was birthed.
Mr Davis was such a passionate biologist and Chris
shared wonderful memories of his team writing the
first ever edition. In his speech he said that he had
always hoped that the magazine continued beyond
his own time at school. With Mr Davis at the school,
he had no need to worry about that.

Mr Davis was a real academic and an awe-inspiring
teacher. He invested so much time into other
people and supporting the students to write the
magazine was something that he took real pleasure
in. 17 years on and tens of editions later the Life
magazine continues to be an important part of the
science community at Sutton Grammar. What Mr
Davis started, many students wish to continue.
Although his spark and charm will undeniably be
missed in Biology, its evolution will continue with
his imagination at its core. Life will continue its
journey, having been founded by Mr Davis. 

- The SGS biology department
 



 

scientists from Hamburg’s Institute for Hygiene
and the Environment tested the pond’s water
quality, searched for fungi and viruses (the
latter of which was hypothesised to have been
transmitted from horses at a nearby race track).
However, the water from the pond and the
nearby River Elbe was found to contain no
pathogen or pesticide that is known to be lethal
to wildlife. And when Himmelreich and her
colleagues of  the Hamburg’s Institute carried
out a live subject test in the water (they put fish
and shrimps in it to see if they could survive)
the results came out clean. 

The somewhat fantastical notion that the toads
may have been purposefully killing themselves
to prevent overpopulation was considered - as
ants act in a similar way for the good of the
colony. Specific species of ants have suicide
bomber ants that, when encountering enemies
(i.e. ants from another colony), will explode
causing a toxic chemical to cover the enemies
and immobilize them which eventually leads to
their death.  In any event, each of these
theories was rejected and authorities were
forced to turn residents away from the pools
until an answer 

Exploding Toads 
Natasha Surender

In the Spring of 2005, during their mating season,
toads in Germany and Denmark began exploding.
Spewing guts, blood and skin in nearly every direction.
More than 1000 toads were found dead with their
entrails propelled roughly a metre upwards (3.2ft) in
scenes that have been likened to science fiction. It was
alarming to residents, as the explosions happened at
night, each exploding a loud pop. This disturbing
phenomenon at first baffled concerned scientists,
however they eventually discovered the cause of the
fatal condition. Environmental scientists observed
further explosions in the Altona district of Hamburg,
Germany, and  near Laasby in Jutland, Denmark. 

First, the toads began “several minutes” of “agonizing
and twitching” followed up with them blowing up like a
balloon, which culminated in an explosion. As the
environmental workers noted that, after “the toads
burst [and] their entrails slid out” the animals weren’t
immediately dead - they kept “struggling for several
minutes”. “You see the animals crawling on the
ground, swelling and then exploding," German
Conservationist Werner Smolnik, told AFP news
agency. He further noted that the bodies of these
toads expanded to three and a half times their normal
size. With no explanation at hand, the



was found. The renowned amphibian expert from
Berlin, Dr. Frank Mutschmann, carefully
examined live and dead specimens and noticed
several interesting facts. Each had: a small
circular incision on its back,  missing its liver, and
none had any other bite or scratch marks. This
last fact was especially significant since it
suggested that neither rats nor raccoons were
attacking the toads. Of particular note, however,
was the size of the circular incision, which
matched the size of a bird’s beak.

The common toad is one of the most prevalent
amphibians in Europe. Toxin glands abound on
its skin, and two notable parotoid glands (the two
bulges just behind the toad’s eyes on the back of
its head) secrete bufotoxin, a neurotoxin when
attacked. Toad poisoning can cause
gastrointestinal, cardiac and neurological
symptoms and so are usually avoided by
predators. “The crows are clever,” said
Mutschmann who theorised that the birds were
aware that the toad’s skin was poisonous but that
the nutritious liver could easily be popped out
with little toxic exposure where the incisions on
the toads were made between the amphibian’s
chest and abdominal cavity. He collected and
tested specimens at the Hamburg pond.  
 

Scientists have learnt off the intelligent nature of
crows and discovered that their memory is so
excellent that they can remember a person’s
face, have complex communications (and maybe
even a language), engage in problem solving and
even use tools. “They learn quickly from
watching other crows how to get the livers.” 

His theory further explained how the toads’
exploding reaction appeared to come well after
they lost their livers. The toads would have been
so distracted due to it being mating season by
their biological imperative that they wouldn’t
have paid heed to a few quick pecks. Only once
the liver is gone would the toad realise it has
been attacked and puffs itself up as a natural
defence mechanism. But since it doesn’t have a
diaphragm or ribs, without the liver there is
nothing to hold the rest of its organs in. The
lungs stretch out of all proportion and rip; the
rest of the organs simply expel themselves. After
Dr Mutschmann’s theory came to light, besides
being confirmed, it was soon discovered that
exploding toad epidemics have happened before
in Germany and Denmark as well as in Belgium
and the U.S and the toads' Hamburg pond home
has now been rechristened as "the death pool."



Akinetopsia - Seeing the
world one frame at a time 
Jassim Araim
Our eyes can be compared to extremely high definition
cameras, recording every minute detail of our
surroundings to let us fully experience our
environment. However, just like cameras, our eyes are
susceptible to being faulty, creating a false image of the
world around us, which can be disillusioning and
debilitating for the bearer. Imagine a camera recording
with very low FPS (Frames Per Second). The video
captured would be the antithesis of smooth and would
be very jarring with lots of detail missing e.g. very
difficult to determine the speed of a moving object. Our
eyes can behave similarly and this results in Akinetopsia
- motion blindness, a very rare disorder in which a
patient has difficulty specifically perceiving objects in
motion with variable severity and rarely complete.

There are 2 types of Akinetopsia; "Frozen frames" and
"Vanishing objects'', where "Frozen frames" means the
bearer sees the world pause and unpause at random
times and "Vanishing objects" is as the name suggests.
The latter type may be considered to be the worst of the
2 due to it's life-altering consequences. With this type,
anything that moves will momentarily disappear e.g.
you are trying to cross the road and the oncoming cars
disappear. It has been noted in these cases that patients
have been harmed or almost harmed as a result of this,
with one case of a woman being hit by an oncoming
vehicle and sustaining heavy bleeding. 

There are only 3 published cases of Akinetopsia in the
world.



Perception of the body and integration of somatosensory information (e.g. touch, pain, pressure
and temperature).
Spatial mapping and attention
Visuospatial processing
Coordination of movement
Reading
Writing Number representation (mathematics)

The parietal lobes are areas of the brain responsible for:

Neuropsychologists believe the left and right lobes perform different tasks, with the right parietal lobe
thought to be responsible for helping us keep track of the space around us. Each lobe can be divided
into 2 functional areas, the first is perception and sensation, which integrates sensory information into
a single perception, also known as a cognition. The second is involved in integrating sensory input,
which is mostly visual and aids in constructing spatial maps to represent the world around us. The
parietal lobes contain several spatial reference maps of the body, which are distinct and constantly
updating as we continue to interact with the world. The cortex of the parietal lobes (the outermost part)
is thought to be involved in processing attentional awareness of the environment, which is very clinically
relevant to the case of the 61-year-old Japanese man. In the case of the man, the AVM may have led to
reduced oxygen supply to the right parietal lobe, potentially leading to tissue death and reduced
function.

From the age of 47, he had suffered visual hallucinations involving flashes in the left visual field on
occasion. Although this went away after a few years, around the age of 58, he began to experience
another visual symptom in which smooth movements of things appeared out of nowhere, similar to
freeze frames in a movie. When the symptom happened during a conversation, the words were heard
normally, but the person's figure froze, as if in a freeze frame. 

As you can see with this single case, Akinetopsia can present with a wide variety of symptoms, and can
drastically vary from patient to patient. However, what can be considered unusual about the condition
is that it is not fully known what causes these symptoms, whether it is one underlying cause or multiple
different causes causing the variety of symptoms. 

As the condition is incredibly rare there are only a few reported and studied cases of Akinetopsia. One
reported case was a 61-year-old Japanese male who was right-handed and presented with a normal
psychomotor development. A cerebral arteriovenous malformation (AVM) in the right parietal lobe was
found when he was 46 years old. As the condition is incredibly rare there are only a few reported and
studied cases of Akinetopsia. One reported case was a 61-year-old Japanese male who was right-handed
and presented with a normal psychomotor development. A cerebral arteriovenous malformation (AVM) in
the right parietal lobe was found when he was 46 years old.



Why Do We Yawn? And Is It Contagious? 
Yonis Mohammed 

Have you ever sat down one day and
thought to yourself, “Why do I yawn?”?
Personally, I have not, at least not till
now. Like breathing and your heart
pumping, it is an involuntary action, and
it can occur multiple times throughout
the day, often accompanied by
stretching. A common belief held in
society is that yawning is a sign of
tiredness/boredom, which is why it can
be considered impolite to yawn in the
presence of others. However, research
has indicated that while yawning can be
a sign of boredom, it has multiple other
functions which can be of benefit.

Yawning and Ear Pressure

Discomfort in your ear when travelling
by tube or plane is a common
occurrence, usually eased by yawning.
This is due to the rapid change in air
pressure, which occurs too fast for the
eustachian tube (a small passageway
between the throat and the middle ear)
to regulate, causing eustachian tube
dysfunction. The eustachian tube is
responsible for regulating air pressure in
the ears (equalising the air pressure in
and out of the ears) by opening, and
yawning helps the process by opening
the eustachian tube for as long as
possible. However, this process can also
be carried out by swallowing, which
achieves similar results, meaning that 

this is not the primary function of yawning.

Yawning and Alertness

Evidence suggests that drowsiness is the most
common stimulus of yawn. Boredom occurs when
the main source of stimulation in a person's
environment is no longer able to sustain their
attention. At this point, it is believed that yawning
occurs as an attempt to maintain focus in the
environment (such as doing a piece of homework).
The arousal occurring after yawning is considered
to be due to the mechanical stimulation of carotid
body. The carotid body is a chemoreceptor (a
body of cells that detect changes in carbon
dioxide, oxygen, and pH levels) found at the end
of the common carotid artery, which supplies the
head, face, and neck with blood. Yawning causes
movement of the neck, which is where the carotid
body is found, and some believe that stimulation
of the carotid body can cause the release of
hormones such as adrenaline, which increases
alertness.

More frequent yawning is associated with viewing
uninteresting repetitive stimuli rather than
viewing interesting stimuli. The majority of
yawning episodes have been recorded during
activities requiring minimal interaction, such as
attending lectures, studying, and watching
television. The opposite has been reported with
activities that are of a faster and more interactive
nature, such as cooking, cleaning, washing, and
talking. This suggests that the more stimulated we
are by an activity, the less likely we are to yawn. 



Yawning and Social Function

Yawning has been observed in many mammals, as
well as other species including animals. However,
apart from humans, few animals are known to be
able to catch yawns from each other (examples
being: chimps, dogs, and lions). The cause of this
phenomena has not yet been determined,
however, there are some theories that it is
connected with the emotion empathy due to it
being prevalently observed in very social animals.
For example, lions appear to be able to catch
yawns from each other to be able to coordinate
their actions. 

Researchers at the University of Pisa discovered
that lions are 139 times more likely to yawn when
they see another lion yawning, compared to when
they do not. The team also realised that the
contagious yawning led to movement such as
getting up and walking, increasing its likelihood by
11 times. Dogs are remarkable as they are
believed to be able to not only ‘catch’ yawns from
other dogs, but they can also catch yawns from
humans. A study, published on the 5th August
2008, was conducted on 29 dogs who were shown
humans yawning, and humans making mouth
movements but not yawing. 21 dogs yawned
when they observed humans yawning, but none
yawned when the people were making facial
movements. Whilst 29 dogs are not a large sample
size, it can be inferred that there certainly is a
correlation between people yawning and dogs
yawning, though the mechanisms are not known
yet.

Yawning plays a vast role in our day to day lives,
but it is often only thought of as a sign of
tiredness. Research is still ongoing to discover the
causes and mechanisms behind yawning; an
involuntary, but useful, act.



Two Asiatic Lionesses 
Mr Harshendra Kumar Singh
Rtd Forrest officer (IND) & wildlife photograph 



The Science behind Genetic
Invulnerability: CRISPR-Cas9
Luca Cameron
Deoxyribonucleic acid, more commonly known as DNA, is
the essence of all life on Earth. DNA is famous for its
double-helix structure consisting of repeating units called
‘Nucleotides’. These consist of a phosphate group, pentose
sugar and a nitrogenous base (A,C,G or T), these bases
connect across helices creating the structure shown below.
It is the order of these bases that decides not only our
features as a species but also as an individual - we call the
complete set of DNA in an organism a ‘Genome’. 

Despite the human genome consisting of 6.4 billion bases,
changing even one can significantly alter someone’s life.
Take for example, Cystic Fibrosis, Progeria or Sickle Cell
Anaemia - all three disorders reduce quality of life and life
expectancy despite being caused by the change of only 1
base out of 6,400,000,000. These are only a few examples.
Sickle Cell Anaemia specifically is caused by a single base
found in Haemoglobin - a protein constituent of our blood,
being Thymine rather than Adenine. This causes the shape
of red blood cells to be that of a sickle, rather than the
preferred biconcave disk - meaning the surface area
needed for holding oxygen is reduced. These single
changes in base order can be passed down genetically or
appear spontaneously by point-change mutations; as such,
the chances of getting a genetic disorder are higher than
expected. Enter CRISPR-Cas9. To fully explain the mind-
blowing influence and possibilities that CRISPR is capable
of, I will run through the history and process of research by 

David R. Lui at Harvard University. Surprisingly this process
begins with Bacteria: small single-celled Pathogens, they
wreak havoc by releasing toxins which cause ‘Necrosis’
(uncontrolled cell death). Bacteria, like humans, are alive
and therefore subject to attacks from other pathogens:
specifically the viruses known as Bacteriophages. As
Bacteriophages are tiny and non-living, they are difficult to
destroy at a cellular level - so bacteria have their own
defence mechanism. 

If a bacteria manages to survive an assault from
Bacteriophages it keeps a part of Virus DNA in its own
genetic code, within a genetic archive called ‘CRISPR’. When
the bacteria is next attacked by viruses, CRISPR compares
the archived DNA with every piece of genetic material that
enters inside the bacteria. When it finds the match, Cas9 is
ordered to extract the matching DNA, destroying the virus.
It is easier to think of CRISPR-Cas9 as a surgeon’s scalpel -
capable of removing genetic material in a precise and
clean manner. 

It is the incredible precision of CRISPR-Cas9 that makes it
special - but the fact that CRISPR-Cas9 is programmable is
what makes it completely unique. By immersing CRISPR in
the genetic material you want to modify and then putting it
into a living cell CRISPR replaces it - many scientists believe
we could use this to extract desirable properties and
implant these into the human genome. 



To locate the base which requires editing (this feature is extracted from CRISPR)
To temporarily protect the surrounding sequence from structural collapse 
To edit the base’s molecular structure

Furthermore, CRISPR’s precise nature makes it able to change single bases within our genome, which hints
at finding cures for the genetic diseases mentioned beforehand. As the application method for CRISPR
develops there are many points which appear to halt its development, the first being that even if we could
remove the section of DNA which caused a genetic disorder - it would cause a cascade of structural errors
and ultimately wouldn’t have any effect. In the case of Sickle Cell Anaemia, if the specific point mutation
was changed from Thymine back to Adenine, the issue is not fixed. Rather, the root of the problem is
removed - just because Adenine has been substituted back in it cannot necessarily counteract the changes
already made to red blood cell production. Let’s say we did find the perfect combination of bases to
counteract the  point mutation and supplemented the correct bases into the surrounding base sequence -
the cell would be unable to process this change due to the trauma (from removal of the previous genetic
material).

Consequently, Base Editors were created. Rather than locating and extracting the faulty base, they aim to
alter the base’s molecular structure to that of the desired base, compared to the previous scalpel analogy -
base editors act as a pencil and eraser. They consist of an amalgamation of proteins, carefully constructed
by David R. Lui and his fellow researchers, which have three different goals:

1.
2.
3.

This proposed method seemed plausible, however in some cases the method failed, it was soon realised
that ‘Complementary Base Pairing’ was not taken into account - this is the idea that across each strand of
DNA, Adenine can only pair with Thymine whilst Cytosine can only pair with Guanine. Let’s look at Sickle
Cell Anaemia once again - if we change the Thymine back to the desired Adenine using a base editor, then
the base on the other strand will not be complementary. The cell is forced to replace the newly inputted
Adenine or the old complementary base on the other strand - the chances of Base Editor’s succeeding are
essentially 50%. So how does the cell decide? 

This was the question the Lui asked, what was the
defining characteristic that caused the cell to
choose one base to replace over another? The
answer is surprisingly obvious: suppose you were
repairing a building and only could afford to
replace one support beam, do you replace the
faulty one or the one in good condition? The most
efficient answer is to repair the faulty support
beam - this is the logic that the cell follows.
Accordingly, another protein was added to the
previous model of base editor with the task of
slightly damaging the base on the opposite strand
- forcing the cell to keep the inputted base and
replace the damaged one. With this, the base
editors were complete and able to change bases
across the human genome with ease - it is clear
that the research done by David R. Lui has the
potential to significantly influence our approach
and handling of genetic diseases.



Playing God - By changing the traits of animals or plants, we are controlling features in a ‘God-like’
manner. The animal/plant gave no consent to be modified and despite ultimately being unable to give
consent for these genetic procedures perhaps the concept itself is intrinsically wrong.
Gene Flow - This argument criticises the science behind genetic engineering, in particular the affect GM
plants would have on normal plants or vice-versa. Unwanted characteristics could be inherited and the
only plausible solution to this (Terminator Seeds) is questionable in itself.
Natural Pesticide - Whilst GM food is just as safe as non-GMO food, some plants are modified to hold
the toxicity from BT (Bacillus Thuringiensis - a type of bacteria) in order to destroy insect's digestive
systems. Whilst chemical pesticide can be washed off, BT genes are inside of the plants - many people
are concerned about the safety of eating these GMOs, however in reality they pose no real threat.
Whilst being poisonous to insects/pests, BT is incapable of harming us - this works in a similar way to
Caffeine.

Future for Genetic Engineering

The science behind all of this is good and well, but how does it change everyday life? Worldwide industries
will be revolutionised as a result of the ability to selectively alter DNA - take for example, the Food and
Drink industry. One of the biggest problems they face across the food chain is keeping food fresh whilst
transporting it to consumers, thanks to CRISPR this issue is eliminated. In 1994, the Flavr Savr tomato was
released - by altering a gene that allowed the build-up of enzymes, rotting took significantly longer and
consequently the tomatoes shelf life was increased. This was achieved using the technology of 1994 - base
editors can completely control the characteristics of food and is thus much more effective than previous
methods. In Medicine, products such as genetically modified Insulin are now used regularly for treatment
of Diabetes, wound healing and cancer treatment.

Whilst humans have been selectively breeding animals and plants for centuries, there is a limit to how far
you can progress without manually changing the organism’s genome - CRISPR is the sudden breakthrough,
we can now select the traits we want. This completely removes the element of luck required in selective
breeding. However, there are multiple arguments against using CRISPR and genetic engineering in general:

1.

2.

3.

From my perspective, the benefits of CRISPR far outweigh the risks. Whilst there is a small chance that
unwanted characteristics could develop or that our actions are 'morally wrong' for imitating the power of
God, these mean nothing in the face of genetic perfection. I think we need to change the negative outlook
paired with genetic engineering - with CRISPR, we as a species have the capacity to be invulnerable - all
that matters now is it’s application. 



What determines lifespan?

First of all it’s important to realise that the process known as ‘aging’ is what leads up to an animal's death. It
occurs from the point that an animal reaches sexual maturity, and over time animals ability to regenerate its
body cells will slowly begin to decrease. 

Environmental Factors

One main factor that helps some animals preserve their life, such as the arctic clam, is the environment they
are born and live in. Animals that live in colder areas around the world, such as the arctic ocean, tend to live far
longer than most organisms. This is due to the severely low temperatures found in the oceans. For example
the average temperature of the Arctic Ocean is around -1.8 Degrees Celsius or -28.8 Degrees Fahrenheit. Such
extreme temperatures cause the slowing down of metabolic and heart rates in organisms, which in turn is
believed to be linked to preserving longevity.

Size of Animals

The size of animals can affect the likelihood of an animal being hunted and killed in the wild. Typically the
smaller the animal, the more likely they are to be hunted and killed. The larger an animal, the more likely they
are to be capable of fending for themselves in the wild. Take the example of a bird being hunted and killed by
a cat. The bird of course is significantly smaller than the cat meaning it is likely to be killed by a cat. If you
change the scenario and make it so that the cat tries to hunt down a horse, the case becomes ever so unlikely.
Similarly, an elephant is unlikely to be killed by a lone hyena, as the elephant will be able to fend for itself and
fight off the hyena. Such advantages lead to larger animals living for a longer period and reproducing more
than smaller animals. 

Biological Factors

Many animals are capable of regenerating any damaged or dead cells if necessary through mitosis. However,
some animals such as worms and flies are made up of cells that they themselves cannot regenerate. This leads
to the animal itself ‘decaying’ or ‘rotting’ automatically as the number of cells they consist of slowly decreases.
These animals have a very very low lifespan, typically a few weeks, however, some animals such as
earthworms are predicted to have a lifespan of several years.

Genetic Factors

You may be wondering, how do animals who live in the same environment and hunt and live in the same way
have different lifespans? This often comes down to genetic factors, such as how resistant they are to diseases
or how adapted they are to survive extreme changes in their surroundings. For example, it is possible for
cougars to get killed by the Plague but Timber Wolves may be immune to this disease, despite both living in
Yellowstone National Park.

Animals and their Lifespans
Joshua Surendrakumar 



Why do animals in captivity live longer?

One important factor that almost certainly comes to mind initially is that once in
captivity, certain factors such as social challenges and competition, availability of food
and space becomes very limited to non-existent. This favours the animals as it means
that they are more likely to die of a natural cause later on in life as opposed to other
factors that could cut their life short, such as predation or hunger. Similarly, once
captive, animals' cares and needs are tended to by humans who have calculated the
precise amount of necessities needed to provide the animal with an optimal life. They
will provide optimum habitats with optimum temperatures preventing animals from
overheating of freezing. They can also  calculate the specific amount of food needed
for an individual in order to prevent them from putting on or losing weight. Once
again this increases the likelihood of an animal dying from natural causes as
supposed to external factors as mentioned previously. Linking somewhat back to the
previous point, if an animal were to stumble upon and contract a deadly disease, the
associated medication could be supplied in order to restore them back to full
strength. Some of this medication of course would not be accessible to the animals in
the wild. The common theme seems to be that factors that could be so detrimental to
an animal in the wild are almost prevented in the wild. This limits the likelihood of the
animal coming to a premature death and allows them to live for a prolonged period
of time, allowing time to reproduce, before eventually succumbing to a natural death
such as organ failure.

‘The Timberwolf has an expected lifespan of 6-8 years in the wild and the Cougar has an expected lifespan of 8-13 years in the wild’



What animal lives the longest in its natural
habitat?

It is difficult to estimate the lifespan of each living
organism and so it is difficult to say with certainty
which organism truly lives the longest. Scientists are
reasonably confident that Greenland Sharks ,however,
are the longest living vertebrate organism. It is
estimated that they can live between 250 to 500 years
old with the lower estimate being around 272 years,
which still would declare them to be the longest living
organism. As mentioned before, the habitat of an
animal plays a vital factor in their lifespan And
because the Greenland Sharks are naturally located in
the Arctic ocean, they have a very cold habitat. They
are capable of living at a depth of 2200m and are the
only sharks to be able to withstand the temperature of
the Arctic Ocean all year round. The average
temperature of the Arctic ocean is near -1.78°c or
around 28°F. These freezing temperatures allow the
Greenland shark to have a very low metabolic and
heart rate all year round.
Greenland sharks themselves are thought to grow at
around 1cm a year and can reach lengths of around
6m which means it is a very large organism. This
means that it is likely to be an apex predator. It is
thought that due to its slow speeds of around 2.9km/h
they are likely to ambush their prey such as fish and
seal in order to eat. Similarly because it is an apex
predator, it has no natural predators itself. They used
to be hunted by humans for their liver oil, however,
this has stopped as high intake of any shark oil is likely
to impact levels of cholesterol in the human body. The
Greenland sharks have extraordinarily short metabolic
and heart rates. On average, the adult human heart
beats around once every second, however, an adult
Greenland shark (which only reaches adulthood at
around 150 years) heart beats 12 times slower. As an
organism ages, their heart ‘stiffens’ and pumps blood 

at a lower rate over time. It could be possible that as a
result of this, Greenland sharks face a low chance of
any cardiovascular disease, though this has not been
proven yet as very little is known about the Greenland
Shark. Similarly it is thought that Greenland Sharks
have a very low risk of developing cancer and deadly
diseases. Greenland sharks surely would have a large
amount of white blood cells such as phagocytes
(involved in phagocytosis, which is the engulfing and
digestion of a pathogen) in their bone marrow and
tissues right? The unusual thing about Greenland
sharks is that they actually have no bone marrow and
cannot produce any white blood cells. Due to the fact
that we only discovered how long Greenland sharks
actually live recently, scientists have only just started
to investigate this. If a cause is found to support their
strong immune system, it is thought that genetically
modifying our own genetic sequence using tools such
as CRISPR could allow us to become immune to certain
diseases. 

In conclusion, Lifespan actually varies over animals
and species. However, there is no definitive answer as
to why one animal may live longer than another -
some animals live a short life, whilst others may live
well over a century. Looking into lifespan is an
arguably new area of research so there is limited
knowledge as to why not all animals have the same
lifespan.In the past we have been able to estimate the
average lifespan of a species through the use of
certain calculations, however we did not take into
consideration the endless possibilities of variables in
the future that could increase or decrease the value of
the estimation. Look at humans pre industrial
revolution, the average age before death was 35 years.
However fast forward to modern day society, that
number has more than doubled to 72.6 years. Perhaps
the real question is ‘what is the true age limit of
animals?’



Our weird and wonderful world
By Jubilee Kothari

It is not only the laws of human society that are ripe
for exploitation, the law of natural selection gives into
this danger as well. It is not just the survival of the
fittest: it is survival of the sneakiest, the prettiest and
the survival of the most mentally developed within the
natural world. Today we have amassed more
knowledge about animals than ever before. With
knowledge about their genetics, evolution and
survival. Let’s look into four biological phenomena
found in the animal kingdom!

Aposematism
Aposematism, also called aposematic mechanism,
means - a dangerous organism advertises itself by the
use of warning of colouration or sound to a potential
predator that the animal is poisonous/venomous.” ¹

An example of an organism using aposematism is
when the predator recognises the organism as
dangerous and does not attack it: the distinctive
features present on the prey ranging from the vivid
colours and patterns on the organism to something as
little as a sound. Aposematic, or warning, mechanisms
have evolved alongside protective systems; it is
advantageous for the protected organism preventing
it from the risk of injury caused by a predator.
A theory for the evolution of aposematism is that
mutual selection between predators and prey, where
distinctive features in prey, which could be visual or
chemical, are selected by non-discriminating
predators, and where they simutaniously avoided by
distinctive prey is selected by predators.



Lionfish advertise their venomous spines by waving flags and banners.
Bright or contrasting colour patterns, such as the yellow and black stripes of a wasp
The red of ladybird beetles 

The rattle of a rattlesnake

Axolotls, a type of salamander, never fully metamorphosis. That is to say: they are essentially larvae
for life, though they can still reproduce. This phenomenon, known as neotenization, or the retention
of juvenile features into adulthood, can appear situationally in some other species of salamander. If
fully maturing—and thus taking to the land— this would put the salamanders at risk as a result of
food shortages or high numbers of predators; they, therefore, remain in a state of arrested
development.

In animals, ligers and mules are examples of a hybrid. 
In plants, it is important especially in agriculture where the hybrid crop is developed,

For example:

While aposematic colouration usually signals danger, any kind of warning signal could be
considered aposematism, 
For example:

Neoteny
Neoteny (also known as juvenilization), is the delaying or slowing of the physiological or somatic
development of an organism."¹

Neoteny is the retention of ancestral juvenile features in descendant adults of a lineage.
Evolutionary neoteny can arise in a species when these conditions occur, and a species becomes
sexually mature ahead of its "normal development" but retains very juvenile features.

For example:

Hybridization
Hybridisation is the process of an animal or plant breeding with an individual of another species or
variety".¹

Hybridisation is a significant evolutionary process that occurs in some groups of plants and can result in
progeny that can exploit new habitats and possibly lead to the formation of new species. The discovery
of a natural hybrid generally sparks interest, although some observers take it to the extreme and display
more interest in the hybrid than in the parent species involved.

For example:

 



Humans and chimpanzees share a surprising 98.8% of their
DNA. How can they be so similar and yet so different?

The considerable resemblance between human and chimp DNA
is because the two species are so closely related. Humans,
chimps and bonobos descended from a single ancestor species
that lived six to seven million years ago. This means most genes
in humans and chimps are nearly identical. For example, both
species have the OPN1LW gene (red colour vision), which is not
present in other animals like mice. As humans and chimps
gradually evolved from a common ancestor, their DNA, passed
from generation to generation, slightly changed. This led to the
differences in phenotype between human and chimp in terms
of appearance and behaviour. 

An average person is likely to presume that a 99% genetic
similarity means the two species are virtually identical.
However, it is clear that this is not the case in humans and
chimpanzees. Although humans and chimps have many
identical genes, they often use them in different ways with
some genes being expressed more than others in differing
amounts. This is why the neocortex, the region of the brain that
gives all primates their exceptional intelligence, grows for a
longer period in humans than in chimpanzees after birth. This
means the human brain has a greater ability to reorganise in
response to environmental cues (plasticity) and this flexibility
allows us to learn things we never knew at birth; how to tie our
shoes, for example, or do calculus problems. New research,
published online today in the Proceedings of the National
Academy of Sciences, suggests that genetics dictate the
organisation of a chimp's brain much more rigidly than in
humans, allowing the environment to play a larger role in our
neural development. his explains why humans have bigger
brains and are more intelligent than chimpanzees. 

On the other hand, chimpanzees are a lot stronger than
humans, with studies showing chimpanzees as being two times
stronger than us. 

So similar yet so different
 Alhassan Mehdi

http://www.pnas.org/cgi/doi/10.1073/pnas.1512646112


This is due to the 1% genetic difference which means that chimpanzees possess twice the
amount of “fast twitch” muscle fibre. These type of fibre contract powerfully and quickly,
producing a large amount of force and so are useful for rapid movements such as sprinting.
Their downside is that they tire quickly as they undergo anaerobic respiration which leads to
fatigue due to the accumulation of lactic acid. In contrast, humans have more “slow twitch”
muscle fibres which contract slower and less powerfully but are longer lasting as they undergo
aerobic respiration and so do not fatigue as quickly. Computer simulations suggest that these
differences increase the maximum dynamic force and power-producing capacity of chimp
skeletal muscle by a factor of 1.35 compared with a human muscle of a similar size.

In conclusion, this demonstrates how a 1% genetic difference between two species can lead
them to living profoundly contrasting lives. Chimpanzees are stronger and therefore are
suited to live in forests where they have a great reliance on tree-climbing and suspension for
their survival whereas humans are smarter and so use their intelligence to recognize patterns,
plan, innovate, solve problems, make decisions, retain information, and use language to
communicate. This increases their chances of survival and allows them to develop the world in
order to suit their demands. 



Liver Regeneration
Qais Osmani

The production of bile - bile acts as an
emulsifier to break the large fat globules into
smaller emulsion droplets. Emulsified fats
provide a larger surface area for the fat-
digesting enzymes (lipase) to act, making the
process quicker.
The conversion of excess glucose into glycogen
for storage (glycogen can later be converted
back to glucose for energy) and to balance and
make glucose as needed. 
Conversion of poisonous ammonia to urea
(urea is an end product of protein metabolism
and is excreted in the urine)

Resisting infections by making immune factors
and removing bacteria from the bloodstream
Regulating blood clotting
Production of certain proteins for blood plasma
Processing of haemoglobin for use of its iron
content (the liver stores iron)

The liver. The largest organ in the human body.
The organ most known in boxing for it’s
vulnerability. Regeneration (of our body parts) is
something we have all wished for when we were
young, but what if I can tell you that we actually do
have the capacity and ability to regenerate certain
body parts (to an extent). The liver along with the
fingertips and endometrium are body parts known
to have regenerative capabilities. The liver is
incredibly important, in my opinion it is probably
the most important organ in the body (except for
the brain and heart of course because without
them we would quite literally be dead, but to be
honest we would also be dead if not for the liver
and all of it’s wonderful functions). This brings me
onto the functions of 
the liver.

 The main functions that most know are:

Some other functions that many don’t know about:

These functions are all very important and to sum
up the liver I would say that it acts as an organ
which essentially carries out homeostasis in it’s
own ways-whether it be regulating blood clotting
or regulating the levels of glucose. 

Regeneration 

One of the liver’s most unique qualities is that
it can regenerate itself after damage. The liver
is composed of repeating structures called
lobules. Each lobule consists of three zones.
Zone 1 is closest to where the blood supply
enters the lobule. Zone 3 is closest to where it
drains back out. Zone 2 is sandwiched in the
middle. 

Fun Fact: It is
said that the

liver has more
than 500 vital

functions! 



Further research discovered a cell-signaling
route that seems to stimulate zone 2 liver cells
to repopulate injured tissue. The cells in zone 2
were unable to multiply when distinct portions
of this route were turned off.

At the end of the research, Dr Zhu concluded
that “It makes sense that cells in zone 2, which
are sheltered from toxic injuries affecting
either end of the lobule, would be in a prime
position to regenerate the liver. However,
more investigation is needed to understand
the different cell types in the human liver” 

While hepatocytes in zones 1 and 3 produce
specific enzymes for metabolism, the function of
those in zone 2 has been less clear. Dr Zhu
carried out an experiment on 14 different lines
of mice, in which 11 of them had been grown
specifically for the experiment. The mice were
engineered to have different groups of liver cells
express a fluorescent marker. As a result, they
were able to track those liver cells over time to
see what happened, before damage and after
damage had been done to the liver. 

Normal hepatocytes, not stem cells, in zone 2
did the bulk of the job of normal liver
maintenance, according to Zhu and his
colleagues. They split apart to replace liver cells
that had reached the end of their normal
lifespan in all zones. When the liver was
damaged by toxins, the researchers discovered
that normal hepatocytes from zone 2
proliferated to replace the injured tissue in
zones 1 and 3. After cells in zone 3 were injured,
cells from zone 1 could be discovered in zone 3,
and vice versa. These findings reveal that the
type of hepatocytes that aid in liver damage
healing is dependent on the location of the
injury.

Fun fact: It is
said that a liver
can regrow to

normal size even
after 50% of it

has been
removed!



Anytime you come into contact with something, for
example: touching a door handle or holding a pen,
you may be led to think that the skin is the largest
surface between two bodies (also known as an
interface).

However, research has shown that this is wrong and
that the gut is in fact the biggest interface with our
surroundings. What about that time you experienced
a sense of nauseousness in your stomach ? Well, it’s
called ‘the butterfly feeling’ and you experience it
because of your gut! The surface area of the
intestines is roughly around 32m² which is filled with
trillions of microbes. In the intestinal walls, it absorbs
and interacts with the molecules which have been
ingested. 

Allowing for nutrients to be taken in, leading to new
chemicals being released, affecting how the brain
functions. In addition to this, gut microbes make a lot
of short-chain fatty acids such as butyrate and
acetate.  They are formed when digesting fibers and
have numerous effects on how the brain functions,
such as loss of appetite.

Firstly, it is believed that perhaps the microbes
interact with immune cells located in the gut whilst
pushing the cells to make cytokines, which are small
proteins that help control growth and the activity of
other immune system cells as well as blood cells.
The cytokines circulate from the blood to where the
brain is located.
The gut cells (named Enteroendocrine cells) are able
to interact with the microbes which are neuroactive.
The neuroactive microbes help change the activity
of the nerves or the organism’ behaviour.Molecules
and peptides. These molecules also interact with
the vagus nerve which regulates the internal organ
functions such as heart and respiratory rate. It is
important to note that the gut is able to
communicate with the brain through the vagus
nerve, hence the vagus nerve being a vital pathway
for the brain and gut.

Although we are unsure of the mechanism which links
the gut and brain together there are some popular
ideas as to how both the brain and gut are linked.

1.

2.

The Gut and the
Mind

By Alisha Ssempa



3.The microbes in the gut make neurotransmitters which circulate to the brain. The neurotransmitters help
control your feelings and emotions. For example, the neurotransmitter serotonin helps with making an
individual feel happy and a lot of serotonin is produced in the gut. In addition to this, the gut microbes make a
neurotransmitter named gamma-aminobutyric acid which is responsible for helping with anxiety and fear.

Research For the link between Gut and brain 

There was a study performed by neuroscientist Jane Foster in 2006. She and her team took two groups of mice
where the first group of mice had healthy microorganisms whereas the other group of mice had a lack of
microbiome in their guts. Afterward, it was observed that the mice with no gut bacteria had fewer levels of
anxiety as opposed to the mice who had healthy microorganisms in their gut. It was inferred that the bacteria
in the gut altered the brain of the mice and in turn influenced their behaviour. 

Foster later made a write-up for the study and submitted it for it to be published, however, it was rejected. She
then later tried again by rewriting the study, but it was rejected for the second time. It was only until 3 years
and 7 submissions did her study receive an acceptance letter. In the present moment, thousands of
publications have shown the potential link between bacteria gut and the brain, with huge funders like the US
Institutes of Health investing in more than a million dollars to further investigate the link between the gut and
the brain. (3) In addition to this, scientists have been collecting some evidence which further supports the idea
that gut bacteria may potentially have an effect on anxiety and depression. 

Stephen Collins, a gastrointestinal illness researcher at McMaster University in Hamilton, Ontario, found that
two strains of bacteria, Lactobacillus and Bifidobacterium, reduce fear-like behavior in mice
(science).Furthermore, humans also carry strains of these bacteria into the intestines. In his study, he and his
colleagues collected gut bacteria from strains of mice that were prone to horrific behavior and transplanted
those microorganisms into another strain of quiescence. As a result, the calm animals seem to be anxious and
worried, further proving the link between bacteria in the gut and the brain in the body.

 



Decline in average human body
temperature since the 19th century
By Maahi Nigam

37°C or 98.6 degrees Fahrenheit is considered
to be the "normal" temperature of an average
human being. However, new research is
suggesting otherwise. The "normal"
temperature was first researched by German
physician Carl Reinhold August Wunderlich. In
1851, Wunderlich collected millions of
temperatures from about 2500 patients in the
city of Leipzig. His work emphasized how
people of different sexes, ages, weights, and
heights ought to have temperature variations.
We now know that the temperature variations
differ in women and men because of when
women are on their menstrual cycle. The
progesterone levels stay high at the start of the
period ,however, the progesterone levels will
start to drop again and the body temperature
will begin to decrease.

Wunderlich's pioneering efforts meant that
doctors started to use body temperature as an
indicator to determine a person's health
status. The reason why the human body's
temperature tends to waver between 98.6
degrees and only fluctuates 0.2 C at most is
that the body needs to maintain a relatively
stable temperature to keep all the organs and
chemical reactions in the body running
smoothly. A recent study of over 35,000 British
patients with nearly 250,000 temperature
measurements discovered that the mean oral
temperature was 36.6°C, confirming this lower
value.

 It must be taken into consideration though
that Wunderlich ran his measurements during
a time where the average life expectancy was
only 38 years. Chronic infections like
tuberculosis, syphilis, and periodontitis
affected a large proportion of the population at
the time. Therefore, these infectious diseases
could have been one of the factors in
influencing the "normal" body temperature of
that era.  In a study published today in eLife,
Parsonnet and her colleagues explore body
temperature trends and therefore conclude
that temperature changes since the time of
Wunderlich reflect a historical pattern, rather
than measurement errors or biases.
Temperatures from three datasets covering
different historical periods were analyzed by
Parsonnet and her colleagues.



The first set, compiled from Union Army Civil
War veterans' military service records, medical
records, and pension records, spans the years
1862 to 1930 and includes people born in the
early 1800s. Using the 677,423 temperature
measurements from these datasets,the model
affirmed previously identified body
temperature trends, such as higher body
temperatures in younger people, women, and
people with larger bodies. The researchers
discovered that men born in the early to mid-
1990s had a 1.06 a lower body temperature
than men born in the early 1800s. Similarly,
they discovered that the average body
temperature of women born between the early
and mid-1990s is 0.58 degrees Fahrenheit
lower than that of women that were born
between the 1890s. Every decade, these
calculations result in a 0.05 F decreased body
temperature.Determining whether the human
body temperature is changing is not just
because of a mere curiosity that seems to be
hovering in the scientist's brains.

Two key possibilities can be associated with
why the average body temperature is falling.
One of them is the reduced metabolic rate.
Your metabolic rate is a major determinant of
body temperature. Your body uses up energy
just to keep things running, much like an idling
car engine, and this generates heat. A lower
metabolic rate in modern times could be
attributed to increased body mass (some
studies link this to a lower metabolic rate), or
to improved medical treatments, preventive
measures, and overall health.
The second reason is lower rates of infection
and inflammation: Tuberculosis, syphilis,
chronic gum disease, and other inflammatory
conditions that can raise body temperature
were common in Wunderlich's day, and
treatments were limited.

FMillions of chemical reactions occur in our
body simultaneously and continuously, and for
the reactions to take place a narrow range of
temperature is required. This is why the body
doesn't tolerate large fluctuations in
temperature. Severe hypothermia (low body
temperature) or hyperthermia (high body
temperature) can result in permanent organ
damage or death. That is why the body has
such a complex thermoregulation system. It
helps keep the body's temperature close to
optimum most of the time. Fever is defined as
any temperature above 100 degrees
Fahrenheit. Fever is most commonly caused by
an infection in the body. However, other
factors like heat stroke or a drug reaction
might be a cause as well. Although a normal
temperature can cause illness, body
temperature is an important indicator of
health.

It might be possible that the decreasing normal
body temperature over time is intriguing, it is
not a cause for concern. We'll have to wait for
more research to determine how significant
these findings are. Meanwhile, it's probably
time to abandon the notion that 98.6 degrees
Fahrenheit is a normal temperature. A number
closer to 97.5 may be more accurate.
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