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What is this?    

   The Biology Society of Year 12 presents the first edition of “The Pages” – a 

monthly excursion into the fields of science (primarily Biology) and other 

subjects such as the English, Art, Law/Politics, and others.  

Why? 

   Good question. If you have not already heard, applying to medicine in 

university is difficult (to put it lightly) and one way of showing you are more 

dedicated, smarter, and better than the thousands of other applicants is by 

publishing articles, similar to those you see in the magazine “Focus” but on a 

smaller scale. So, those who publish here can say “I have a few minor 

publications” in their Personal Statement and Interviews. 

When? 

   At this point - monthly. 

Want something published here? Send any one of: 

- an article on any topic/subject of your choice (approx.. 500 words) 

- a photo of a creation (artwork or project) 

- a short story or poem 

to 16AbBA3796@ichs.org.uk 

            Who? 

                 Lead: Abhinav Basak 

                 Creation: Abhinav Basak and Marwan Selim 

                 Designer: Taha Amin 

                 Editor: Jethro Vitacion 
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   Severe Acute Respiratory Syndrome Coronavirus (or SARS-CoV-2) has quite definitely rocked every corner of the 

world, occupied every square inch of the news (before recent events, that is) and changed our lives for better, or 

for the overwhelming majority, severely worse. That being said, where did this devastation actually come from? 

While it is generally accepted that this pandemic has its origins from China, scientists agree it is not caused by a 

rouge virus escaping a military bunker specifically designed to bring about the end of the world (an amusing 

notion nonetheless) but instead from bats. More specifically: bats in a food market, being sold for meat, or 

laboratory, being studied – this is different to the idea that the virus was man-made and intended to wipe out 

civilisation.  

   How do we know? The phylogenetics of SARS-CoV-2 shows us the closest relative to the virus: a bat virus. Then 

how did it get to us? First, a bat virus similar to SARS-CoV-2 started in the bat communities and spread quickly 

since bats live in crowds, comparable to human cities, which made transmission swift and easy. The virus then 

must have spread far and wide enough to reach bats that were in human reach, ending up in the markets or 

laboratories, initialising a chain reaction where the virus reached the first humans and spread to others in its usual 

way of respiratory transmission. Fast forward and there you have it – a pandemic.  

   This may seem far-fetched to some, which is why there is evidence found by scientists to corroborate such 

claims. Let us start by talking about bats, where this all started from; bats have very good immunities and so are 

generally very resistant to most pathogens that spring up in bat communities, save a few that are so devastating 

they overwhelm the immune systems of the bats, with examples such as rabies, Ebola, MERS and now SARS. But 

then how come something like avian flu, a highly pathogenic virus, does not affect us as severely as coronavirus? 

This is because they either do not affect the immune system of the human body as severely, do not cause such 

life-threatening side effects or do not transmit as efficiently. The issue however is that SARS-CoV-2 alongside 

others can affect the immune response in many different ways, such as affecting interferons (proteins used to 

alert other cells regarding a virus) or “hiding” itself by making a coating of RNA, then causing severe side effects in 

a person, such as fever, cold-like symptoms, respiratory damage, or death. Secondly, since it is transmitted by 

airborne particles, it is very efficient at spreading, making it even deadlier. A smaller outbreak happened in 2014 

where SARS-CoV-1 caused an epidemic, which is essentially a smaller version of what is happening right now.  

   So, to recap: SARS-CoV-2 (related to a bat virus) started in a Chinese food or laboratory from where it spread to 

humans.  

[Adapted from the lecture “SARS-CoV-2 and COVID-19: What have we learned and what’s next?” by Greg Towers, Professor of Molecular 

Virology] 

Written By Abhinav Basak 
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   In the past Cancer treatment has been dominated by surgery, chemotherapy, and radiation therapy. These types 

of treatments saw molecular changes in cells which lead to their destruction. However more recently, 

immunotherapy has started to become more widely used in the treatment of cancer. These types of treatments 

strengthen a patient’s immune system which helps attack tumours. Many methods exist in which the immune 

system is boosted but the most promising and advanced method so far is CAR T-cell therapy. 

   CAR T therapy requires withdrawing blood from a patient and removing the T cells. The T cells are genetically 

engineered so that they have specific receptors on their surface called chimeric antigen receptors (CARs). These 

are known as synthetic molecules as they cannot be found naturally. These specific receptors allow the T cells to 

recognize and bind to a specific antigen on the cell surface membrane of a tumour cell. The CAR T cell therapies 

furthest along in development target an antigen found on B cells called CD19. Once the collected T cells have been 

engineered to express the antigen-specific CAR, they are mass produced in the laboratory to get hundreds of 

millions. The final step is injecting the patient with the CAR T cells. When the CAR t cells encounter the tumour, it 

will bind to it which will then lead to an immune response, ending in the destruction of the tumour cell 

   In the past, CAR T therapy was only used in small clinical trials where patients had severe blood cancers 

(leukaemia) however recently this has changed due to the effectiveness of the treatment in both adults and 

children where other types of treatments had been unsuccessful. In 2017, two CAR T therapies were approved by 

the FDA. The first was for the treatment of children with acute lymphoblastic leukaemia (cancer in bone marrow) 

and the other for adults with advanced lymphomas. However, this is still being tested and researchers still need to 

do more research to test its safety and effectiveness on other forms of cancer where there is a solid tumour (e.g. 

breast cancer). 

   CAR T-cell therapy can cause several side effects which can even be fatal. The most common side effect is 

cytokine release syndrome (CRS). T cells release cytokines to help stimulate B cells. However, this large increase in 

cytokines can lead to dangerously high fevers and drops in blood pressure. Those whose cancer was severe before 

therapy will typically experience more serious side effects. CRS can be managed with supportive therapies (such 

as steroids). Several years ago, patients experiencing severe CRS all had particularly high levels of cytokines that 

are secreted in response to inflammation. Researchers treated this with medicine used to treat inflammatory 

conditions like juvenile arthritis (including the drug tocilizumab). This approach worked very well, and most 

patients recovered rapidly. Another potential side effect of CAR T therapy is B cell aplasia which is the death of 

many B cells. This is because B cells also have the CD19 antigen and so are also targeted. The brain can swell, and 

this can lead to confusion and headaches. 

   CAR T therapy still has a long way to go before it is perfect, however the result shown are very promising and it 

seems that this method of treatment will be more common as research progresses. 

                    Reference: https://www.cancer.gov/about-cancer/treatment/research/car-t-cells 

Written by Marwan Selim 
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   Phantom limbs are a bizarre phenomenon where amputees are said to feel the limb even after it has been 

removed, and it has been revealed that approximately 90-98% of amputees experience this sensation. Patients 

have claimed to have felt an itch in their missing limb, whilst others have alleged that cramps, tightness, 

warmth/coldness, and pains that can last up to a few days are amongst other symptoms that are experienced. 

   It is believed that these feelings, pains in particular, come about due to the severed nerve endings at the 

residual limb still receiving electrical impulses. Our brain has a map of our body called the Penfield map and it 

uses that to sends impulses to our nerves in order to stimulate a response to get them to move, however in the 

case of amputees’ movement is unattainable. Yet scientists have found a fascinating discover regarding this. Using 

a magneto encephalography, a new neuroimaging technique, they were able to map the entirety of the surface of 

the brain in under two hours that bared remarkable similarity to the Penfield homunculus, and they concluded 

that after a drastic change to the body the brain remaps itself. Despite this, the brain is unable to process the fact 

that a limb has been severed which results in these pains being caused as impulses are still being sent. 

   In one particular case in which Dr V.S Ramachandran, a neurologist, undertook a series of test on an amputee 

named Tom. Tom was blindfolded and then had different areas of his body stimulated by a cotton bud and the 

incredible thing that arose from this was that Tom claimed to have felt different parts of his lost arm. When his 

inner cheek was stroked he believed that Dr Ramachandran was also touching his missing thumb and that when 

his upper lip was touched it also created feeling on his index finger. Using these results Dr Ramachandran was 

then able to create a complete map of his missing hand. 

   And yet with inventions like these even more peculiarities are being discovered. There was a case that left both 

the neurological and psychiatric world dumbfounded. A man who had lost his arm claimed to have felt a gnawing 

pain in place of his absent limb and when reunited with the limb found it to be covered in maggots, this is not all 

however as upon incineration of the arm the man claimed that the pain had ceased. This had both communities 

dumbfounded as they could only theorise as to what the reason was, neurologists claimed that it was a result of 

the frayed nerve endings causing the sensation and those with knowledge in the psychiatric world arguing that it 

was a consequence of the placebo effect and once given confirmation that his arm is truly gone his brain was 

finally able to remap. 

   Thanks to Dr Ramachandran an inexpensive yet effective treatment was concocted called mirror therapy. It 

involves a mirror being placed next to the full limb and having the patient move their limb in order to create the 

notion that they still have the appendage. As such it signals to the brain that the leg is still there allowing it to stop 

sending impulses that result in pains meaning the patient can finally achieve a level of comfort. This is ground-

breaking as it is attainable at home and something the masses are able to do therefore helping millions of 

amputees worldwide. 

Written By Steve Abraham 

 

 

  



7 
 

 

  



8 
 

 

  



9 
 

 

  



10 
 

There’s a hole in your tooth. 
 

My dentist appears from behind the glare of a lamp, 

a sterile god. 

As if he is weighing my heart in his hands. 
 

I hear my meek response: 

How did that get there? 

I am trying to hold the panic from my voice. 
 

Sometimes, he prophesises, food gets stuck where a toothbrush can’t reach. 
 

The nurse loudly types something, 

her scrubs rustling judgmentally. 

My mouth feels suddenly dry. 
 

I shiver. Is there anything in the hole? 
 

No, but if I look closely, 

I can read your thoughts in the decay. 

I see grief staining your teeth – 

a fair coating – 

when you floss, try to pinpoint the trauma. 

I see lost love, a heart-break; 

for that, I’d try a sensitive toothpaste. 

I think your fear of death is the primary cause. 

Perhaps you could try living backwards? 
 

Can you fix the hole? I ask. 
 

Yes, he says, but it will cost you extra. 
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Names: Tsuneko & Reiji Okazaki 

Specialisation: DNA replication, genetics 

Discovery: Formation of Okazaki fragments during DNA replication (watch https://youtu.be/v8gH404a3Gg for an 

animation of the mechanism) 

History: Born Tsuneko Hara in 1933, in Nagoya, Japan, she was one of the first generation of Japanese women to 

take advantage of the country’s new post-war constitution, which allowed women to attend university alongside 

men. So Tsuneko went to the local university to study biology, graduating with a PhD and a husband-to-be in 

1956. The Okazakis got married later that year and decided to set up a lab as well as a home together, still at 

Nagoya University. They decided to focus their collective scientific power on unravelling the mystery of DNA 

copying, or replication, investigating the intricate details of the process in frog and sea urchin eggs, moving 

between the US and Japan over the years. Their key discovery came in the late 1960s. At the time it was known 

that DNA polymerase could copy DNA, and that it only went one way up the double helix, copying the so-called 

leading strand. But nobody could figure out how the opposite strand, known as the lagging strand, got copied.  
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Adenocarcinoma: 

- a type of cancer that develops in the glands that line your organs with common forms including breast, 

stomach, prostate, lung, pancreatic and colorectal cancers 

Cytokines: 

- small proteins that are crucial in controlling the growth and activity of other immune system cells and 

blood cells 

Dendrite: 

- appendages that are designed to receive communications from other cells 

Eosinophil: 

- a variety of white blood cells and one of the immune system components responsible for combating 

multicellular parasites and certain infections in vertebrates 

Histamine:  

- a chemical created in the body that is released by white blood cells into the bloodstream when the 

immune system is defending against a potential allergen 

Interferons: 

- a group of signalling proteins made and released by host cells in response to the presence of several 

viruses 

Lymphocyte: 

- a type of white blood cell in the immune system of most vertebrates – include natural killer cells, T cells, 

and B cells 

Metastasis: 

- the cancer has spread to a different body part from where it started 

Oncology: 

- a branch of medicine that deals with the prevention, diagnosis, and treatment of cancer 

Virology: 

- the scientific discipline concerned with the study of the biology of viruses and viral diseases 

 


