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Blood test finds toxic Alzheimer’s proteins –  

Isobel Leigh – Warren  

Scientists in Japan and Australia 

have developed a blood test that can 

detect the build-up of toxic proteins 

linked to Alzheimer’s disease. The 

test was 90% accurate when trialled 

on healthy people, those with 

memory loss and Alzheimer’s 

patients. The key to treating the 

dementia will be getting in early 

before the permanent loss of brain 

cells. 

One method is to look for a toxic 

protein called amyloid beta – that 

builds up in the brain during the 

disease. It can be detected with 

brain scans, but these are expensive 

and impractical. 

The new approach looks for 

fragments of amyloid that end up in 

the blood stream. By assessing the 

ratios of types of amyloid fragment, 

the researchers could accurately 

predict levels of amyloid beta in the 

brain. Significantly, the study shows 

it is possible to look in the blood to 

see what is happening in the brain. 

Beta-amyloid is chemically "sticky" 

and gradually builds up into plaques. 

Plaques form when protein pieces  

called beta-amyloid clump together. 

Beta-amyloid comes from a larger 

protein found in the fatty membrane 

surrounding nerve cells. The most 

damaging form of beta-amyloid may 

be a group of a few pieces rather 

than the plaques themselves. The 

small clumps may block cell-to-cell 

signalling at synapses, as well as 

this they may also activate immune 

system cells that trigger 

inflammation and devour disabled 

cells. 

The test is cheaper than brain 

scanning, “potentially enabling 

broader clinical access and efficient 

population screening”, according to 

the study. At the moment there is no 

treatment to change the course of 

Alzheimer’s, so any test would have 

limited use for patients, but hopefully 

in the future they’ll be able to 

develop their research further to 

better the lives of Alzheimer’s 

patients.  
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JOIN BIOLOGY DISCUSSION GROUP 

Are you interested in a future career in science? Or just enjoy the 

subject?  Join biology discussion group, where we discuss articles like 

the ones in this magazine 

 

When: Monday’s at 1:30  

Where: BIO2 

 

The importance of exercise –  

Ellen Paolucci   

Research has shown that we should 

be actively participating in at least 30 

minutes of exercise 3-5 times a 

week.  There are many benefits 

exercise brings including: an 

increase in energy levels to improve 

the efficiency of your cardiovascular 

system, improves muscle strength 

reducing the risk of having back and 

joint pain, improves coordination and 

balance and helps maintain a 

healthy weight. 

Not only this but exercise reduces 

blood pressure lowering the stress 

on your heart, reducing the risk of 

developing coronary heart disease. It 

has been discussed that 35% of all 

cancer related deaths are linked to 

obesity.  Regular exercise lowers 

your risk of developing type 2 

diabetes and enhances your immune 

system. Running, walking and 

weight training helps reduce the 

chances of developing diseases 

causing bones to degenerate.  

Let’s not forget that people with 

active lifestyles tend to have sleep 

better and undisturbed and can see 

improvements in their mood and 

mental health. 

After exercise your body uses a 

cellular process that forms 

myofibrils. These new protein 

strands become thicker and increase 

in number causing muscle growth. 

This occurs when the rate of muscle 

protein synthesis is higher than the 

rate of muscle protein breakdown.  

When satellite cells are activated 

they assist the addition of more 

nuclei to the muscle cells which in 

turn causes them to grow. 

Another method to grow muscle 

includes applying to muscles more 

than they typically experience. This 

can be achieved by progressively 

lifting heavier weights. The tension 

on the muscle changes its chemistry 

causing satellite cells to activate. 

When we stop exercising it takes a 

toll on our body. Within ten days, 

researchers have discovered that 

our brains begin to change. A group 

of runners who participated in this 

study were tested on and found that 

there was a reduction in blood flow 

to the hippocampus which is the 

section of the brain associated with 

emotion and memory. Within two 

weeks the maximum amount of 

oxygen your body can use falls by 

10%. This leads to your endurance 

falling and becoming more out of 

breathe than usual. Within four 

weeks you will experience your 

strength decreasing and within eight 

weeks some people will gain fat and 

lose muscle mass. 
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In the year 1989, Japan’s 

Shinkansen Bullet train had an 

issue. It could travel at speeds of 

170 miles per hour. Every time the 

train exited a tunnel, it was incredibly 

loud. The noise came from a variety 

of different sources, but whenever 

the train sped through a tunnel, it 

pushed waves of atmospheric 

pressure through the other end. This 

air exited the tunnels with a sonic 

boom that could be heard over 400 

meters away. This was incredibly 

problematic especially in dense 

residential areas. As a result an 

engineering team was put together 

to design a quieter, faster, and more 

efficient train. 

And the team had one very special 

person. The General Manager of the 

technical development department 

was a birdwatcher. 

Using the knowledge of the General 

Manager, different birds were using 

to help redesign specific 

components of the train. The 

pantograph, which is the rig that 

connects the train to the electric 

wires above, was inspired by owls. A 

team modelled the redesign after 

their feathers, reducing noise by 

using the same serrations and 

curvature that allow them to silently 

capture swoop down to capture their 

prey. The Adelie penguin, whose 

smooth body, allows it to swim and 

slide effortlessly, inspired the 

pantographs supporting shaft, 

redesigned for lower wind 

resistance. And most notably: the 

Kingfisher, this bird dives into water 

to catch its prey. The unique shape 

of its beak allows it to do that whilst 

barely making a splash. The team 

took that shape to the design table. 

 

The team shot bullets shaped like 

different train nose models down a 

pipe to measure pressure waves, 

and dropped them in water to 

measure the splash size. The 

quietest nose design was the one 

modeled most closely after the 

Kingfisher’s beak. When the 

redesign debuted in 1997, it was 

10% faster, used 15% less 

electricity, and stayed under the 70 

dB noise limit in residential areas. 

And it did all this with the wings of an 

owl, the belly of a penguin and the 

nose of a Kingfisher. And the name 

for design like this is called: 

biomimcry.      

  

Janine Benyus coined this term in 

her 1997 book, ‘Biomimicry: 

Innovation Inspired by Nature’. She 

has worked for a consultant for 

various companies such as; Kraft, 

Nike and P&G, helping them in 

understanding how to take design 

ideas from nature. For example, 

studying prairie dog burrows to build 

better air ventilation systems, 

mimicking shark skin to create 

bacteria resistant plastic surfaces for 

hospitals, or for arranging wind 

turbines in the same drag reducing 

pattern that schools of fish swim in. 

Her idea was simple; designers 

should get in the habit of bringing 

biologists to the table and let them 

help solve problems by mimicking 

nature. 

There are three main ways they can 

do this; you can mimic its form or its 

shape - you could create a paint for 

a building that when it dries, it has 

the same structure as self-cleaning 

leaves - lotus leaves are notoriously 

great at this, they let rainwater clean 

the leaf because they have bumps 

which the rain water balls up on then 

pearls away the dirt – this effect is 

physical and it is possible to create a 

physical structure on the outside of 

perhaps a car or a building. This is 

mimicking form, but you can also 

mimic process. For example, 

mimicking how ants communicate in 

order to efficiently find sources of 

food or new places to live. And this 

process, that self-organization has 

been mimicked in software, in things 

such as autonomous cars and how 

they’re going to move in flocks 

around the city by talking to one 

another. And finally there is the level 

of mimicking whole ecosystems. 

There is a very strong word going 

around called the ‘circular economy’ 

which at its most basic definition, is 

industries saying that there should 

be no such thing as by product. So, 

everything produced needs to be 

used for something and at the end of 

that’s products life, that product 

should be up cycled into something 

else. Ecosystems do this incredibly 

well, for example a log on the forest 

floor decays and these materials 

move up into the body of the fungus 

that eats it. These fungal materials 

move up into mouse which then 

moves up into a hawk and so on. If 

we did this with local materials being 

up cycled constantly, in our cities for 

instance, the goals of an ecosystem 

are really beneficial for us. 

This is the main goal for biometric 

design: making products, systems 

and cities functionally 

indistinguishable from the natural 

world. Life has been on Earth for 

approximately 3.8 billion years, 

which is a lot of research and 

development time. 

Biomimicry. How nature is a designer’s paradise –  

Reeha Choudhury  
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 Altitude training, also known as 
hypoxic training, involves exercising 
in, living in, or otherwise breathing 
oxygen reduced air for the purpose 
of improved athletic performance.  
 
When the human body is exposed to 
hypoxia (oxygen reduced 
environments), it struggles to 
produce required amounts of energy 
with less available oxygen. This 
struggle triggers the onset of a range 
of physiological adaptations geared 
towards enhancing the efficiency of 
the body’s respiratory system, 
cardiovascular and oxygen utilisation 
systems.  
 
Long-distance runners from high 
altitude countries such as Kenya and 
Ethiopia are some of the best in the 
world. One of the key reasons put 
forward for this is that they live and 
train at high altitude. Altitude training 
helps the body transport oxygen 
better, so helps endurance athletes 
who are in aerobic competitions.  
Aerobic respiration is the form of 
respiration which uses oxygen. 
Aerobic respiration happens all the 
time in the cells of animals and 
plants. Most of the reactions 
involved happen inside mitochondria 
inside the cytoplasm of the cell. The 
reactions are controlled by enzymes. 

  
To compensate for the decrease in 
oxygen found at high altitude, one of 
the body's hormones, erythropoietin 
(EPO), triggers the production of 
more red blood cells to aid in oxygen 
delivery to the muscles. EPO is often 
heard of in the news in relation to 
performance-enhancing drugs. 
A synthetic version of EPO has been 
used by endurance athletes to mimic 
the body's natural process of red 
blood cell creation. Currently, most 
sports organizations are more 
concerned with this artificial version 
rather than its natural production up 
in high altitude.  
 
 

 

By training at high altitudes, athletes 
aim to allow their bodies to produce 
extra red blood cells before going to 
a competition at lower elevations to 
take advantage of their changed 
physiology, which should last for 10 
to 20 days. 

 
At high altitude, heart rates both at 
rest and when exercising is much 
higher, this is because the body is 
trying to compensate for the 
reduced oxygen available. Also, at 
high altitude breathing rate 
increases. This increase in both 
breathing and heart rate helps get 
as much oxygen round the body 
which is needed when exercising in 
high altitude.   
 

 

Why do long-distance runners train at high altitudes? –  

Hannah Bruce 

 

FOR MORE ARTICLES 

FOLLOW US ON FLIPBOARD 

APP: 

http://flip.it/P_Cy4R 

 

 

 
Main benefits of altitude training to athletes: 

 Increase VO₂  max which is the measurement of the maximum 
amount of oxygen that an individual can utilize during intense, or 
maximal exercise. 

 Increased lactate threshold which is defined as the intensity of 
exercise at which lactate begins to accumulate in the blood at a 
faster rate than it can be removed. 

 Increased haematocrit which is where there are more red blood cells 
in a drop of blood.  

 Enhanced endurance and stamina. 

 Reduced recovery time. 

 Increased capillarisation in the muscle, enabling increased oxygen 
delivery to tissues. 

 Boost in mitochondrial enzymes allowing more efficient use of 
oxygen for energy production. 

 Increased production and release of human growth hormone. 

 Increased haemoglobin in the blood which carries oxygen from the 
lungs to the rest of the body (i.e. the tissues) where it releases the 
oxygen to permit aerobic respiration to provide energy to power the 
functions of the organism in the process called metabolism. 

 Increase in buffering capacity which is the ability to manage the build-
up of waste acid.  
 

 

 

https://www.livescience.com/health/tibetans-survive-thin-air-100607.html
https://www.livescience.com/health/tibetans-survive-thin-air-100607.html
https://www.livescience.com/32388-what-is-blood-doping.html
http://flip.it/P_Cy4R
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Yeast is one of the simplest 
eukaryotic organisms which is 
crucial for brewing beer, baking 
bread and making wine. Additionally 
to this, the structural properties of 
yeast can be used to study cell 
biology and disease. Yeast has long-
been an important model organism 
for basic biological research as 
many essential cellular processes 
are the same in yeast and in 
humans. Studying the biology of 
yeast has enabled scientists to 
discover the relationship between 
genes and proteins, and the 
functions that they perform in the 
cell.  
 
The two forms of yeast used in a lab 
are known as Fission yeast 
(Schizosaccharomyces pombe) and 
Baker’s or Budding yeast 
(Saccharomyces cerevisiae). In a 
laboratory, both forms of yeast are 
easy to manipulate, able to undergo 
rapid growth and adapt to a variety 
of environmental conditions and 
controls. Additionally, and arguably 
most importantly, both species of 
yeast can be characterised by their 
ability to control cell division in a 
similar way to human cells. 
 
Yeast and Humans 
Much like in human cells, yeast 
expresses a nucleus which contains 
DNA packaged into chromosomes. 
This characteristic subsequently 
makes yeast a particularly ideal 
model organism for cell cycle 
research in humans which 
contributes to its reliability in cellular 
research investigations. Most 
metabolic and cellular pathways that 
are thought to occur in human cells 
can therefore be studied using yeast. 
 
Although yeast and humans may 
seem to have few similarities, at 
least 20 percent of human genes 
known to play a role in disease are 
equivalent in yeast cells. 
 

 

This demonstrates that such human 
diseases occur as a result of a 
disruption of basic cellular processes 
- such as DNA repair, control of 
gene expression and cell division. 
Thousands of drugs can be tested 
using yeast in order to investigate 
whether the cells can restore to 
normal function. If a positive test is 
shown, these drugs can impact 
human genetics and be used to 
medicate sufferers. 

 
Discoveries of Yeast Research 
In 2001, a joint Nobel Prize was 
awarded to Leland Hartwell, Paul 
Nurse and Tim Hunt for their 
discovery of key regulators of the 
cell cycle. Hartwell and Nurse used 
yeast to establish the role of different 
genes in cell cycle control by 
investigating the link between the 
cell cycle in yeast and that in 
humans.  

 
Leland Hartwell used Baker’s yeast 
as a model organism after 
discovering that the genes involved 
in the cell division cycle were found 
in almost the same capacity as in 
human cells. Over his career, 
Hartwell identified over 100 genes 
involved in cell cycle control. This 
was recognised as a significant 
contribution to both the research and 
treatment of cancer cells. 

 
Paul Nurse incorporated Fission 
yeast into cell cycle studies by 
following Hartwell’s research based 
on the control of cell division. In the 
1970’s, Nurse discovered a gene in 
Fission yeast known as ‘Cdc2’ which 
contributed to the control of cell 
division in yeast. In 1987, Nurse 
found the Cdc2’ gene equivalent in 
human cells, which was later named 
‘Cdk1’. This research began the 
discovery of other Cdk molecules 
which also played a role in the 
process of human cell division. 
 

 

 

The contributions of yeast to cell cycle research –  

Alice Sturley 

 

 


