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FASCINATING CREATURES AND THEIR
CONTRIBUTION TO SCIENCE:

INSECTS

BY: CHING LOK CHEUNG 7D
When you think of insects, you may think of those tiny, creepy creatures that pester you, or those critters that
infest your food. However, they are more than that. Let’s look at their evolution and their contribution to
amazing discoveries in biology in the next few paragraphs.

EVOLUTION OF INSECTS AND THEIR WINGS
Life in the Ordovician era was hard, fish have started to
thrive and their main food source were trilobites and
other creatures from the Cambrian era. The ancestors of
scorpions, Eurypterus and the ancestors of centipedes,
Pneumodesmus newmani ventured to the land with the
plants’ ancestors, which was moss. Some of the
centipedes evolved into insects, and some of the
scorpions evolved into spiders and other kinds of
arthropods. As for why the centipedes evolved into the
first insect, Devonian Rhyniognatha hirsti in the
Devonian age, is because as like other insects and
arthropods, the need to shed their exoskeleton and they
are vulnerable when they are waiting for their new
exoskeleton to dry. If not, they die in either two ways:
It’s new exoskeleton breaks, or lizards and other
predators eat them when shedding. So in order to adapt,
they made themselves smaller. Smaller body means less
exoskeleton, faster shedding and cooling time.

They also mastered flight, which caused a lot of
argument between scientists about what their wings
were evolved from. Unlike birds and bats which
gave up their front limbs to evolve them into wings,
insect wings grow from their back. Some scientists
say that dragonfly and mayfly wings came from their
gills, but it’s not very possible because gills are on
the sides of the juvenile mayfly or dragonfly, not the
back. Other scientists say that their wings just grew
out of their back. But we don't know yet, so this
question is still a mystery to use humans. What we
do know is that some insects evolved to have wings

for a lot of uses. Dragonflies and mayflies use
them not just for flight, but for absorbing heat
from the sun and using the air holes in their wings
to breathe. Beetles use them to protect
themselves, some butterflies and moths use them
for attracting mates, while other butterflies,
moths, beetles and crickets use them to scare
predators, cicadas and other crickets use them to
make chirping sounds. Some beetles that live in
deserts use their wings to gather dew and water
particles in the air for hydration! So, insect wings
are useful in a lot of ways, even if they can’t use
them for flight.

DNA DETERMINES YOUR DESTINY
Whenever you cross an ant nest or a beehive
(carefully), you might think: What makes a queen
bee/ant a queen? And what makes a worker bee/
ant a worker? The secret is in their DNA. In ants
the workers actually share 75% of the same DNA
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of the queen. Because of the 25% difference, the worker stays a worker. So, in order for the worker ants who
can’t breed larvae of their own, they care for the queen’s larvae and serve her. You might think it’s cute, but the
workers see the queen as an egg-laying machine. Same for the bees, which determine the female larvae's’ role
in the hive by what they eat. Queens, eat royal jelly which is produced from the workers special glands while
workers eat honey and pollen. As why royal jelly- eating larvae become queens, is because of miRNA, which
make gene expression. There isn’t much miRNA in royal jelly, which blocks their ability to lay eggs. But workers
who eat pollen and honey contain lots of miRNA, which makes them a worker for life.

A scientist named Thomas Hunt Morgan did an experiment and
studies showed that chromosome mutation can cause
unnecessary traits in fruit flies. They found out mutated flies
can have white eyes, while the common fruit fly has red eyes.
He also found out that the mutated flies that have white eyes
were all male, and that female chromosomes were XX, and male
chromosomes were XY, and the Y chromosome had the whiteeyed trait. So, if a white-eyed male fly and a red-eyed female fly
had offspring, the female offspring would receive the X
chromosome, and the males would receive the mutated Y
chromosome. Mutation in certain human chromosomes could
cause death, or the Down syndrome. For example, a hereditary
disease called G6PD is the lack of glucose in the red blood cells, causing them to melt when eating broad beans or
mint is also caused by chromosome mutation. Though some patients’ blood cells mutate to have glucose in their
red blood cells, the gene still runs in their veins and carries on to the next generation, and the disease carries on.

COCKROACHES
Roaches are everywhere. They hide in your cupboard, sleep under your bookshelf and even party in your
bathroom. But let’s talk about their history first. They first appeared in the Carboniferous era, and they don’t look
like the roaches we see today. They lay eggs in the stems of plants, which is why they have evolved to have a
stinger-like tube at their abdomen. Additionally, they are much bigger than roaches nowadays, and we have found
around 800 different species of them through fossilised records. There are also roaches that can blow your mind.
The Madagascar Hissing Cockroach as its name states, makes a hissing sound and Lucihormetica Luckae, a kind of
roach that emits light like a firefly.
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Roaches are everywhere. They hide in your cupboard,
sleep under your bookshelf and even party in your
bathroom. But let’s talk about their history first. They
first appeared in the Carboniferous era, and they don’t
look like the roaches we see today. They lay eggs in the
stems of plants, which is why they have evolved to have
a stinger-like tube at their abdomen. Additionally, they
are much bigger than roaches nowadays, and we have
found around 800 different species of them through
fossilised records. There are also roaches that can blow
your mind. The Madagascar Hissing Cockroach as its
name states, makes a hissing sound and Lucihormetica
Luckae, a kind of roach that emits light like a firefly. In
fact, mantises and termites are also related to roaches,
but have evolved to have different observable traits.

Roaches were once living in African rainforests as a
tropical insect until humans chopped down trees and
they stowed away in cargo ships, spreading them all
around the world. Though they can be seen as
household pests, they are the first animals on land to live

A comparison of the roaches
now and the roaches fossilised

in groups, and have special bacteria to help them to
digest almost anything they eat. In order to survive and
reproduce, roaches eat their own skin after shedding. A
research about cockroaches was conducted by Carlos
Sanchez at Texas A&M University, who had the idea to
experiment on a “robotic roach”.

The robotic roach is a live roach with a mini-computer
surgically attached to its back. By sending messages to
the computer, the roach can be ordered to go to places
that are hard for humans to ingress, such as collapsed
buildings or damaged sewers, where they help humans
collect data.
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Researchers showed that roaches made their own antibodies to fight against germs and viruses in their harsh and
dirty environment and they could be our new medicine for fighting off superbugs and germs that have developed
immunity to the medicine we have. As a matter of fact, in the past, people in New Orleans consumed roach tea in
order to treat tetanus, a bacteria commonly found in soil that injects toxins into your muscles, causing stiffness
and pain. Hospitals in some parts of China even use them to treat burns, and even stomachaches!

CONCLUSION
Insects are fascinating creatures that come in all shapes and sizes. They can mark the most astounding
discoveries, such as how the common fruit fly that we see as pests helped us discover the secrets of DNA, or the
revolutionary potential that the cockroach holds in the future of medical science. For these reasons, they should
be cherished and researched more. A lot of unknown insects are there for us to discover them, in the forests,
near the shores, even in ancient fossils, waiting to be found...
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DEOXYRIBONUCLEIC
ACID
BY: EUNICE CHAN 7N

DNA, or deoxyribonucleic acid, is a double helical
molecule that is in almost every living thing. DNA
can be in the nucleus of a cell but it can also be in
the mitochondria. The DNA that is found in the
cell’s nucleus is called nuclear DNA and the DNA
that is found in the mitochondria is called
mitochondrial DNA. Since the nucleus of the cell is
tiny, but there are many DNA molecules in one
nucleus of a cell, the DNA must fit very tightly in
the nucleus. A chromosome is the tightly bound
form of DNA. When the cell needs to spilt into two,
the DNA unwinds because it needs to be copied.
During reproduction, organisms inherit half of their
nuclear DNA from the female parent and half from
the male parent. However, all their mitochondrial
DNA is inherited from their female parent.

Johann Friedrich Miescher first discovered DNA in
1869. He was researching white blood cells when he
found a substance. It was in the nuclei of cells so he
called it ‘nuclein’. Before the 1950s, scientists thought
that DNA was too simple to carry the instructions
needed for an organism to develop and survive. They
thought that proteins were more likely to carry this
information because they were more complex. In the
1950s, Francis Crick and James Watson built models
and used an X-ray diffraction image to understand the
structure of DNA.

There are three types of DNA, A-DNA, B-DNA, and
Z-DNA. The handedness of the DNA is the way
how DNA spins. B-DNA is the most stable and the
most common type of DNA. It is right-handed and
has a diameter of about 20 Angstroms. A-DNA is
the widest type of DNA, with a width of about 23
Angstroms. However, A-DNA is 20-25% shorter
than B-DNA. A-DNA is also right-handed. The only
left-handed DNA is Z-DNA. It is also the narrowest
with a width of 18 Angstroms.
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DNA is made up of chemical blocks called
nucleotides. Nucleotides are made of three groups:
a sugar group, a phosphate group, and one from
four nitrogen bases. The four types of nitrogen
bases which are found in nucleotides are
adenine(A), thymine(T), guanine(G), and cytosine(C).
The bases cytosine and thymine only have one
aromatic ring and are called pyrimidines and the
bases adenine and guanine have two aromatic rings
and are called purines. In base pairing, adenine pairs
with thymine, and guanine pairs with cytosine.
Different patterns of these bases represent
different things, for example, a person with the
ATCGTT sequence may have blue eyes while the
person with the ATCGCT sequence may have
brown eyes. A human contains about 20,000 genes
and about 3,000,000,000 (3 billion) bases on 23
pairs of chromosomes.
The structure of the DNA is similar to a twisted
ladder. It has two sugar-phosphate backbones,
which are antiparallel and twist together in a
circular shape, with bases cytosine with guanine or
adenine with thymine. DNA has two kinds of
grooves, major grooves, and minor grooves. Only ADNA and B-DNA have different grooves. Major
grooves in DNA are grooves that are larger and
Minor grooves are smaller grooves. Major grooves
are when the backbones are more distant and
minor grooves happen when the backbones are
closer together.

DNA contains instructions needed for an organism to
grow and live. For the instructions to be used, the
sequences in the DNA have to be converted into
messages for producing proteins. A message that can
be used to produce protein is called a gene. Genes can
differ in size, from about 1000 nitrogen bases to about
1 million bases. In the DNA sequence, only about 1%
are genes. The other about 99 % tell the organism
when, how, and how much of a protein is made.
Proteins are made with the instructions of the DNA
during a process. First, enzymes copy and use the
information in a DNA molecule to change it into
messenger ribonucleic acid, or mRNA. Then, the
information in the mRNA is changed into information
for amino acids. This information tells the amino acids
to make a specific type of protein.
You can extract DNA from fruits by first, crush them
without the peel in a sealed plastic bag. This process
starts to break open the cells. Then, mix one teaspoon
of salt, two teaspoons of detergent, and half a cup of
water in a cup and add two teaspoons of the liquid in
the bag with the fruits. Next, seal the bag again and
lightly crush it for a minute to avoid bubbles forming.
This breaks down the cell membrane and nuclei so the
DNA is released. In another cup, place a coffee filter
on it and pour the fruit liquid from the bag into the
coffee filter. This filters out the proteins and other
waste that are left over by the fruit’s cells. At last, tilt
the cup with the fruit liquid and pour in equal amounts
of Isopropyl Alcohol. Pouring in the Isopropyl Alcohol
makes the DNA in the liquid cluster. Some white
substance should float on top of the fruit liquid and
that is the fruit’s DNA.
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FORMATION AND TYPES OF BLACK HOLES

ALL ABOUT
BLACK HOLES
BY: NICHOLAS TSANG 8E
WHAT ARE BLACK HOLES?
What are black holes? Everyone may know what
black holes are but they might not know exactly
how it works. I am going to tell you all about the
“mysterious” black hole. Black holes are places
that have really powerful gravity. It is so strong
that even light cannot escape it, because of that,
black holes are usually invisible and are very hard
to spot. Therefore, special telescopes and tools
are needed to facilitate the spotting of black
holes. With these special tools, scientists are able
to observe whether some stars are close to black
holes or not. Additionally, telescopes are also
used to see if black holes act differently than the
other stars.

Black holes are usually formed by the death of a star (that
includes the sun, which is known as a supermassive star). An
enormous star that has about 16 times the mass of our sun
starts to die when its core becomes unstable. Then, the
exterior of the star explodes into a big supernova. Eventually,
only the core of the star remains, which becomes a tiny little
white dot that starts to turn into a black hole.
There are two main types of black holes: Stellar-mass black
holes and supermassive black holes. Stellar-mass black holes
formed from one large star might be tiny, though their
gravitational pull is very strong. Supermassive black holes are
very humongous as the name suggests, the biggest of them
has 34 billion times the mass of our sun. It is so humongous
that it can eat up two-thirds of our solar system. These giant
black holes are named J2157, which is given according to a
math equation (SMSS J215728.21-360215.1, commonly
known as J2157-3602)
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HOW DO BLACK HOLES EAT UP STARS AND PLANETS? WILL BLACK HOLES COLLIDE
WITH EACH OTHER?
It all happens when stars or planets come too close to the black hole. The gravitational pull of the black hole is
so strong that even light cannot escape it. The gravity of the black hole will start pulling the planet into the
event horizon, which is also known as “the point of no return”. This is because one can never get out of the
black hole once stepping foot into the event horizon.
Can we slow down the time by entering black holes? In fact, black holes are outside of space and time, which
means that it makes time slow down for you if you are in it. Although black holes will collide with each other, it
takes thousands of years for them to collide even once. This is because they orbit each other for thousands of
years before they finally collide. Hence, it is unlikely and uncommon for collisions to occur between black holes.

WILL BLACK HOLES DIE?
The direct answer is yes: Black holes will die. Due to
Hawking radiation, which reduces the mass of the
black hole by having a pair of particles, one in the black
hole, one escapes and floats around in space.
However, the process is so slow that it would take us
about 10,000,000,000,000,000,000,000,000,000,000,
000,000,000,000,000,000,000,000,000,000,000,000,
000,000,000,000,000,000,000,000,000,000,000 years
to see an evident change. With that being said, black
holes will eventually evaporate and die after being
under the influence of Hawking radiation for a long
period of time.

ARE THERE WHITE HOLES?
Scientists recently discovered a white hole, which is
believed to be transitioned into a white hole from a
black hole. In comparison, black holes are more
powerful because they suck up the energy without
spitting it out like a white hole. However white holes
are too, very powerful objects moving in space.

CURRENT AND FUTURE INVESTIGATIONS INTO BLACK HOLES
Scientists are trying to harness the energy of black holes to help us with our technology. The energy harnessed
can be used to power up new and useful inventions such as new transports, bigger and better space stations
that can travel at the speed of light (1,080,000,000 km per hour). With this technology, we can travel to planets
in our solar system in just a matter of minutes. MINUTES! Imagine visiting Mars and coming back to Earth in just
less than a day. In our current state of technology, the time that is needed for a one-way trip from the Earth to
Mars is six to eight months.
Nonetheless, it can help us on Earth too. With a newly discovered energy source, we no longer need fossil fuels
to convert them into electricity, which isn’t eco-friendly and isn’t a renewable source of energy. In that way, we
do not need to worry about worsening the environmental issues (global warming, polar ice loss in the Arctic and
Antarctica) since we won’t be releasing greenhouse gases from the combustion of fossil fuels that promotes the
greenhouse effect, worsening global warming.
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BY: DARYL WONG 8E

TRADITIONAL
CHINESE
MEDICINE
TCM is short for Traditional Chinese Medicine. It is
all about using what nature gives and using it to
recover and heal the body. All of the TCMs originate
from nature.
Traditional Chinese Medicines are all about balance.
The medicine balances out the well-being and
nutrients in your whole body. There are many forms
in Chinese Medicines: lotions, powders, pastes, or
tablets. It really depends on the Chinese doctors’
preferences and the ‘kind of illness they treat.
Different natural herbs have different characteristics
and can heal or adjust particular or multiple parts of
the body. Most of the time, Chinese medicines are
supposed to be turned into soup to drink.

THE PHILOSOPHIC SIDE OF CHINESE
MEDICINE
The idea originated from a philosophy / religion known
as Taoism. Traditional Chinese Medicine is based on
this idea that all organs from our body support each
other. If you want to be healthy, our organs must be in
balance with each other. This balance is sustained to
help for general well-being and better health.
This theory also supports another idea the ancient
Chinese stated. The ancient Chinese believe that there
are two mysterious opposite forces of energy, Yin, and
Yang, they stabilized all living things in the universe.
Both energies make up life's essentiality. This energy is
also known as "Qi" - it is a type of energy that flows
through the body via invisible channels called
meridians. Yin controls specific organs and meridians,
and Yang manages the other half. Qi will be blocked
and cause unwellness or illness if the Yin and Yang in
one's body are out of balance. Emotional upsets,
infection, pollution, poor diet or stress can be caused
by the imbalance of Yin and Yang. According to
Chinese doctor's diagnostic purposes, they will
subdivide Yin and Yang into hot and cold, interior and
exterior, deficiency and excess. In simpler words, yin
and yang compare different kinds of nutrients, and if
yin and yang are unbalanced, it means a nutrient
imbalance. In Chinese, Qi means air, meaning the
oxygen that flows through our bodies, our lifeforce.
These theories are very similar to our beliefs today.
Nutrient imbalance, stress, pollution, etc., can cause
problems for your health.
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DIAGNOSIS
Diagnosis for Chinese Medicine Practitioners is very routine yet hard to understand. It consists of 4 steps.
1. Observe: Observing the symptoms of the patient. (Mostly the colors of face, tongue, and eyes, etc.)
2. Listen: Listen to the patient’s voice and breathing.
3. Ask: Ask about the irritations, discomfort, and symptoms the patient are currently having.
4. Palpation: Feeling the pulse of the patient and the condition of the pulse to identify the disease.
Based on these 4 steps and later
identification of the Qi of the patient,
the Chinese Medicine Practitioner will
diagnose and give the patient a formula
of a medicine soup or powder to
consume daily. The medicine may
originate from tigers, plants, or even a
bug.
Chinese
Medicine
always
originates from nature and animals,
which means no chemically made
substances.

According to Traditional Toxicity Documentation of
Chinese Materia Medica, in 2006, it stated
"Documentation of Chinese materia medica (CMM)
dates back to around 1,100 BCE when only dozens of
drugs were first described. By the end of the 16th
century, the number of drugs document had reached
12,800 drugs." Nowadays, there are approximately
13000 compounds used in Chinese medicine and over
100000 medical prescriptions recorded in ancient
Chinese history. Plants are commonly used; other than
that, the Chinese Medicine Practitioners also use
insects, mammals, sea life and fungi.

PLANTS

FUNGI

Astragalus Propinquus (Chinese:
). This plant contains
polysaccharides
and
triterpenoids, and isoflavones
and
their
glycosides
and
malonates in its roots. This plant
is used for the treatment of
seasonal allergic rhinitis. Rhinitis
is the irritation and inflammation
of the mucous membrane inside
the nose. Running nose, stuffy
nose, sneezing, and post-nasal
drip are their common symptoms.

Supernatural
mushroom
(Chinese:
) The Supernatural
mushroom can stimulate the
immune system to turn more
active against cancer cells. It can
also be used in mild depression,
anxiety,
panic
attack,
restlessness, and insomnia. In
these supernatural mushrooms,
there are some important
compounds
are
psilocybin,
psilocin, norpsilocin, baeocystin,
and norbaeocystin.

北芪

INSECTS

灵芝

斑蝥

Blister Beetle (Chinese:
).
Blister Beetles are used in
Chinese medicine to heal and
recover
from
tumors,
carbuncle, scrofula, poor blood
circulation, pleurisy, dropsy,
pericarditis, and to treat missed
menstrual periods, but it is
forbidden for pregnant women
because the body is highly
toxic. They contain cantharidin,
a toxic defensive chemical.
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PROS OF TRADITIONAL CHINESE MEDICINE
Factually, the Chinese medicine genre has no chemically bonded pills or substances; there will be fewer side
effects after consummation. Chinese Medicine Practitioners can detect which organ’s functionality is
weakening according to only the symptoms.
TCM has fewer side effects than western medicines in general. TCM focuses on healing the core when
western medicine only cures the symptoms.

CONS OF TRADITIONAL CHINESE MEDICINE
Western medicine is more powerful than Chinese medicine and can cure the problem faster than
Traditional Chinese Medicine.

CONCLUSION
In conclusion, Traditional CM is perfect for some minor illnesses, but if you have a grave illness or need an
operation, then using western medicine is also necessary to nullify the symptoms. But you can always use
TCM after the operation to recover your organs and their functionality and strengthen your body.
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HUMAN GENETIC
ENGINEERING
BY: VIJAY SATHAPPAN NARAYANAN 8E

“The advance of genetic engineering makes it quite conceivable that we will begin to design our evolutionary
process” ~ Isaac Asimov

INTRODUCTION
In simple terms, Genetic Engineering is changing
the nature and structure of certain living organisms
using techniques like molecular cloning and
transformation, which is the isolation of a DNA
sequence from any species. Genetic Engineering
will grant us the power to completely change the
intelligence of humans and eliminate deadly
diseases in humans. Who knows, genetic
engineering might even be the answer to
eliminating COVID-19.

HOW DID
EMERGE?

GENETIC

ENGINEERING

The very first genetic modification which was
accomplished by utilizing biotechnology was
transgenesis or the process of conveying genes
from one organism to the other. Two American
scientists first pioneered it, Herbert Boyer and
Stanley Cohen.

Figure 1. The insertion of a recombinant DNA
molecule (a technology that uses enzymes to cut and
paste together DNA sequences of interest) into a
bacterial chromosome. This leads to the replication of
the foreign DNA, pioneered by Herbert Boyer and
Stanley Cohen

16

The discovery sparked a huge conflict between
science and religion that would continue for years.
Scientists argued that genetic engineering would be
the door for successful gene therapy, or, designer
babies. While some people supported this idea,
many openly forbid that it to be performed on their
children.
Once genetic engineering was pioneered, scientists
began to think whether human genetic engineering
was feasible, the process of modifying one’s hair
color, eye color, or even how intelligent they were.
In 1980, Martin Cline tried to modify the molecular
structure of human DNA. In the experiment, Cline
decided to experiment in which he treated two
people who had contracted severe thalassemia by
the method of cell-transfection into marrow cells
with a recombinant hemoglobin gene. Although the
patients did not die, their disease was not cured.
The first therapeutic use of gene transfer of human
DNA into the nuclear genome was performed by
William Anderson in a trial that began in September
1980. This trial sparked over 2,900 clinical trials
between 1990 and 2010 with more than half of
them still in their infancy.

APPLICATIONS
OF
ENGINEERING IN HUMANS

GENETIC

Selected scientists believe that genetic engineering
could provide the pathway towards getting rid of
aaa

mental and physical disabilities in children, such as
Down Syndrome and physical deformities.
Simulations have proved that with genetic
engineering, we can reduce the disease rate in
unborn children by 30%.
Even today, there are quite a lot of issues that
technology can detect before their children are
born. In the mother’s womb, doctors can tell you
whether their baby is going to suffer from sickle cell
anemia, or for instance Down’s syndrome.
Allow me to present you with an example. if you
have Huntington’s disease, there is a 50%
probability that your descendants will inherit the
disease, and even if they do not, they are probable
to be carriers of the disease.
Genetic engineering can allow us to edit the
genome of kids when they are still in the womb,
thus, ensuring that babies can live long and healthy
lives from either the disease itself or from carrying
the disease to pass it on to younger generations.
Genetic engineering can grant us the ability to live
longer as well. Currently, the biggest mortality risk
factor in humanity is aging. A combination of gene
therapy and other forms of therapies could stop or
slow down aging, perhaps even reversing it. We
know that this is possible from nature. Animals like
the immortal jellyfish, lobsters, and the planarian
flatworm are immune to aging. Perhaps we could
borrow a few genes from them.
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Stopping aging does not mean that humans will
never die. We will die, but instead of doing so in
hospitals, we can spend a few hundred years
living and enjoying life. Research into this is still at
its early stages, but with patience (and a whole lot
of money), we might be able to transform this
dream into a reality.
A modified population can solve many problems.
Humans that are engineering will be better
equipped to cope with food that can produce fat,
eliminating diseases like obesity. Scientists could
engineer the body to such an extent that when
eating high-fat food, your body will stop
producing fat, but instead, produce more muscle.

ARGUMENTS
AGAINST
GENETIC ENGINEERING

HUMAN

While all of this may sound good on the outside,
there are still some people who disagree that
genetic engineering should be further continued.
Some religions believed that genetic engineering
was against the natural order of the universe.
Some religions believed that only God could
create life and that it was wrong to play God.
Others also believed that it was God’s wish that
we are this way and that it was wrong that we
‘choose’ the way we look, or how intelligent we
are.
One more point to consider is the trust factor.
Can we trust a couple of people in white lab coats
to engineer our bodies and make us smarter than
ever? The first genetically engineered organism
was developed in 1973. Nearly 50 years later, has
any progress been made at all?
Even if we do manage to create genetically
engineered humans, they will most certainly suffer
from obsolescence. In our present world,
computers and phones are becoming obsolete in
the blink of an eye. This could even happen to
genetically engineered people. One gene
enhancement of one year will be old news two
years later. Parents of genetically engineering
children will become obsolete by the standard of
which their children are of and teenagers will be
hopelessly outclassed by their younger siblings
and friends.

PRESENT-DAY GENETIC ENGINEERING
In 2017, researchers infused Brian Madeux with geneediting technology, aiming to treat his Hunter
syndrome, a metabolic disorder. Hunter syndrome is a
result of a mutation in a gene for an enzyme that cells
need to break down certain sugars to supply the body
with stamina and growth cells. If the enzyme is missing,
the sugars will start building up and can cause
developmental delays, brain damage, organ problems,
or, in severe cases, even early death. Although Brian
Madeux has had a mild form of the same disease, he
has nevertheless had more than 24 operations. The
goal of the trial, which was sponsored by Sangamo
Therapeutics, a biotech company based in California
was to produce small amounts of the enzyme that his
body needed to keep the disease at bay.
In 2018, there was another case of gene-editing in
humans which sparked multiple disagreements in the
scientific community. Scientist He Jiankui of China’s
Southern University and his team successfully managed
to introduce the first two genetically modified babies,
Lulu and Nana. Jiankui and his team, working in
secrecy, had used CRISPR, a gene-editing technology to
eliminate a gene called CCR5 in the two early embryos.
His team then returned the embryos to their mother’s
womb. CCR5 plays a key role in HIV infection and the
girls’ father was HIV-positive. Jiankui said that his
motive was noble and that he would take full
responsibility for the experiment.
He Jiankui attended the International Summit on
Genome Editing shortly after he made the
announcement public, He Jiankui had thought the
reaction to this scientific marvel would be celebration
and success. Rather, the reaction to the experiment
was shock and outrage mainly on account of its
secrecy. Subsequently, He Jiankui was also fired from
his job.
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THE FUTURE OF GENETIC ENGINEERING
However sublime genetic engineering can sound, we still do not know if it is feasible. 50 years after the first
attempt of genetic engineering, have we made any progress?
Yes but not at a large scale, the world is still divided on whether to go forward with this tricky tool of
science as witnessed with examples like He Jiankui.
In the time of pandemics like these, genetic engineering may be one of the most powerful weapons we
have. With money and patience, slowly, we may be able to develop a vaccine for nearly every disease in the
world.
Scientists predict that over the next 50 years, we may be able to defeat the most deadly diseases, HIV, as
He Jiankui’s experiment has shown, and, perhaps even cancer. An omnipotent weapon like this should be
used properly, with care. If in the wrong hands, it could destroy the balance of mankind.

BIBLIOGRAPHY
(2020). Retrieved 24 December 2020, from https://www.youtube.com/watch?v=jAhjPd4uNFY
Gene Therapy and Genetic Engineering - MU School of Medicine. (2020). Retrieved 24 December
2020, from https://medicine.missouri.edu/centers-institutes-labs/health-ethics/faq/gene-therapy
https://kids.britannica.com/kids/article/geneticengineering/600760#:~:text=Genetic%20engineering%20is%20a%20process,carry%20information%2
0about%20an%20organism.&text=Genetic%20engineering%20has%20many%20uses,medical%20subs
tances%2C%20such%20as%20vaccines.
Various Pros and Cons of Genetic Engineering For Cloning and Transformation - Conserve Energy
Future. (2015). Retrieved 24 December 2020, from https://www.conserve-energy-future.com/prosand-cons-of-genetic-engineering.php
What
is
CRISPR?.
(2020).
Retrieved
24
December
2020,
from
https://www.newscientist.com/term/what-is-crispr/

19

THE STRANGE THINGS
THAT HAPPENS TO
EVERYONE:

HICCUPS
BY: ANU SUBRAMANIAN 8F

Don’t you always wonder what is happening to
you when you get Hiccups, and you start hearing
funny noises? Here’s ALL the funny myths and
the actual science behind hiccups that YOU need
to know.

WHAT IS A HICCUP?
A hiccup (also spelled as hiccough) is an
involuntary contraction of the diaphragm.
Hiccups occur ONLY in mammals. The
diaphragm is the muscle that separates your
chest from your abdomen and plays an
important role in breathing. Each contraction of
the diaphragm is followed by a sudden closure of
your vocal cords. The glottis and epiglottis in
your vocal cords slap shut and produce the “hic”
sound of a hiccup.
In detail, the diaphragm is a dome-shaped muscle
between your lungs and the stomach. It pulls
down when you inhale to let the air into your
lungs, and then relaxes whenN you
O M Aexhale
D I C | so2 4that
the air can flow back out of your lungs, and exit
your nose and mouth. The glottis is an opening
between your vocal folds (the rima glottides). It
plays a crucial role in producing vowels and
voiced consonants. The epiglottis is a leafshaped, dangly flap that prevents the food from
entering the airway passage of the respiratory
system while swallowing.

WHY DO WE GET HICCUPS?
The fundamental reason is irritation of your diaphragm. Now what causes
this irritation? Eating too quickly or too much, feeling nervous or excited,
irritation in your stomach or your throat are some probable reasons.
Sometimes even intake of too much fatty and spicy foods, carbonated
beverages and alcohol can lead to swelling the stomach and consequently
irritate the diaphragm.
From a science perspective, researchers have attempted to find out the
cause of hiccups for years. Finally, in 2003, a French study concluded that
hiccups might be a remnant from when we had gills because the
physiological act of hiccups is quite similar to the way some amphibious
creatures gulp in water to get oxygen. It’s thought that this was preserved
as we evolved because the sharp intake of breath helps in the suckling
action of nursing. Mark Feldman, the director of Community Paediatrics at
the University of Toronto, says that a “hiccup has no clear value”. He
compares hiccups to a cough because it is another involuntary respiratory
reaction that has a practical purpose. According to Mark, “a cough clears
your air passage and can be a life-saving reflex”. Isn’t that interesting?
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HOW TO GET RID OF HICCUPS

3. Sipping ice cold water!

For a long time, people have been
inventing different and strange ways to
get rid of hiccups. Some of them are
true while others are just myths. Each
of these myths have a variety of
characteristics and this article seeks to
investigate whether they hold true in
getting rid of hiccups by explaining the
science and reading behind them.

According to a study done by Dr Nesheiwat, cold water helps to stop
the irritation produced in the diaphragm. As you drink the cold water,
it essentially helps to relax the diaphragm, allowing the muscle to
function normally again.

These “MYTHS” include:
Breathing into a paper bag without
putting it over your head
Hugging your knees
Sipping ice cold water
Swallowing a spoon of sugar
Biting on a lemon with bitters
Tasting vinegar
Holding your breath
Drinking a glass of water with your
head upside down
Drinking a glass of water all in one
gulp
Holding your breath and swallowing
3 times
Obviously, most of these might sound
utterly ridiculous to you but believe it or
not - some of these actually work.

SCIENCE BEHIND THESE MYTHS
1. Breathing into a paper bag without
putting it over your head!

4. Swallowing a spoon of sugar
According to Mary Poppins swallowing a spoon of sugar helps the
medicine go down. This is applicable to get rid of hiccups. The sugar
affects the vagus nerve that connects the brain and stomach. A 1971
study found out that 19 out of 20 patients were cured from hiccups
using this technique. The underlying logic is that sugar interrupts the
back of your throat and as a result interrupts the spasms.
5. Holding your breath and swallowing 3 times
This remedy works really well for most people. The science behind this
is that the PaCO2 levels increase. PaCO2 is the partial pressure of
carbon dioxide. This tells us the levels of carbon dioxide in the blood. If
the carbon dioxide level increases in the lungs, spasms in the
diaphragm can be avoided.
So, as you can see that most of these techniques work to get rid of
hiccups and are scientifically proven. Next time you get a hiccup,
follow a strategy that suits you not just as a myth but with a good
understanding of the science behind it.
6. Drinking a glass of water in one gulp
This is another remedy with an underlying logic similar to that of
“swallowing sugar”. Both these remedies affect the vagus nerve.
A tip for this remedy is that you should drink the glass of water in a
gulp, sipping won’t work!
7. Holding your breath

According to a study by the UK
National Health Service, breathing into
a paper bag actually works! This remedy
raises levels of carbon dioxide in the
blood, which prevents spasms in the
diaphragm. Spasms are nothing but
involuntary contractions of a muscle.

This is one of the most common remedies for hiccups. According to Dr
Nesheiwat, this technique is one of the first one should try because it
builds up carbon dioxide in your lungs, which might possibly relax the
diaphragm. The underlying logic/science is very similar to the “drinking
cold water” and “hugging your knees” remedies.

2. Hugging your knees!
According to a study done by Dr
Janette Nesheiwat, Medical Director at
CityMD, pulling your knees up to your
chest and leaning forward, helps to
relieve any pressure on your diaphragm.

This might obviously sound like the craziest theory in this whole list
but it’s quite intriguing. Like how on earth are you supposed to drink a
glass of water with your head upside down? Well, just move your head
forward and downward over the glass, and also tilt the glass forward
so that you’re drinking “upside down”.

8. Drinking a glass of water with your head upside down
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According to Dr. Erich Voigt, a New York University otolaryngologist (an ENT
doctor), the movement of tilting your head forces your abdominal muscles to
contract and also distracts you from the hiccups because you will probably be
too worried about making a mess. This remedy even cured a patient who had
hiccups for two weeks straight.
With the scientific explanation provided, this remedy is arguably not as
unrealistic than it seems to be.

9. Tasting Vinegar
A 2015 case report on persistent hiccups found out that sour
compounds like those in vinegar relieve hiccups. For this remedy, it’s
important how much vinegar you put on your tongue. The best
amounts are a drop to one teaspoonful.
10. Biting on a lemon with bitters
Bitters are alcohol, flavoured with bitter plant extract, (but please only
use non-alcoholic bitters for this remedy). Oddly, this hiccup remedy
was very well-known among bartenders before being passed down to
the science community.
Dr Jay Howard Harmana and bartender David S. Nolan experimented
with this remedy and discovered that 14 out of 16 patients got rid of
their hiccups in less than a minute. This study was published in the
New England Journal of Medicine.
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QUANTUM
TUNNELLING EXPLAINED
BY: EEATAO CHEN 9D

What is quantum tunnelling? This is a question rarely asked, and if you ask that to someone on the street,
they may look at you weirdly. Despite this, quantum tunnelling is a fundamental part of our everyday life that
we seldom see.
For example, quantum tunnelling is found in the electronic transistors, which can be found everywhere,
including our phones. Quantum tunnelling is also used in nuclear fusion and biology, where cells require
quantum tunnelling to break them apart and form another molecular structure. So, what is quantum
tunnelling? As the name suggests, quantum tunnelling is the process of a subatomic particle (very small to be
seen) “tunnelling” or going through a physical barrier. In the macroscopic world, this is not possible without
breaking the barrier. However, in the quantum world, things work differently.
See, particles are not only particles, but
waves. Probability waves, to be exact. By
squaring the magnitude of the wave, you
could find the probability of the particle
appearing at a certain point. Why is this?
Well, you first need to understand the basics
of quantum mechanics.

photons. One could compress the waves to make it have
smaller wavelengths, which means that it is less likely to
pass around particles.

Suppose you want to see a subatomic
particle with a very powerful microscope.
But think about it, what is seeing? Seeing is
the process of light (photons) reflecting off
matter and returning into our eyes, which
our brain processes and turns into an image.
But the particles are too small, even for
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As you can see here, the light wave simply passes over them without hitting anything. So, by compressing
the wavelengths, you could see the particles more clearly because it bound it to hit a particle. But the
smaller the wavelength, the more energy it has. If your light wave bumps into a particle, you would see it,
but the energy from the wave would alter the velocity of the particle, so you would only know the position.
This is called the Uncertainty Principle, stating that you could not know both the velocity and position of a
particle at any given moment in time.
This drastically changes the deterministic model of physics. In the quantum world, everything is based on
probability. The chance of a particle appearing here, the chance of a particle appearing there, etc.
Another example is the double slit experiment, where they are two slits and a particle is sent towards a slit.
However, as the particle passes through one slit, the motion detector on the other slit detected that the
particle passed through that slit as well. This brings us back to the concept that particles are not only
particles, but waves. The waves could go through both slits at once. This is called superposition, where a
particle can be at two places at once with a probability of appearing at a place once you observe the
particle. It is unknown what causes the particle to snap out of the superposition and revert into a single
position.
As such, there is a
probability that the particle
wave could go through a
physical barrier.
As you can see here, the
red part of the wave is the
probability of it being at
the other side of the
barrier. It is quite slim, but
not impossible. Quantum
tunnelling
frequently
occurs in transistors which
are used in electronics.
See, when the transistors
become too small and the
barriers
to
conduct
electricity even smaller, the
scale is now on the
subatomic level. Meaning
that the electrons can
tunnel
through
the
barriers, resulting in the
loss of energy. Although
this is not a good
application of quantum
tunnelling,
it
is
still
fundamental.

25

Quantum tunnelling has another interesting
application in biology. Tadpoles in the process
of becoming frogs undergo a complex
transformation in which much of
the previous cellular structures are destroyed or
shaped differently, which allow the tadpole to
become a frog. These cellular structures form
tight knots which can make it very difficult for
tadpoles.
However,
through
quantum
tunnelling, some parts of the knot would go
through to the other side, making the knot
collapse. Subsequently, the other cellular
structures would be erased or altered.
In conclusion, quantum tunnelling is the process
of a particle propagating through a barrier with
a slim chance of it appearing on the other side.
It has many applications, especially in nature
and the
transformation of tadpoles into frogs. Although it is not well known, it is still fundamental in
many processes and should be known about a little more as technology progresses.
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THE
THEORY OF
SPECIAL
RELATIVITY
BY: ANNA KIM 9E
THE SPEED OF LIGHT
Do you believe that one day is 24 hours? Even if you do, you’re wrong, the answer is no. This is because the
speed of the Earth’s rotation is constantly changing. The speed of everything changes. The speed we walk,
the speed of a car, and even the speed of Earth’s rotation. But there is one thing that never changes its
speed in the universe. It is the speed of light. No matter what happens, the speed of light will always be the
same. The known speed of light is 299,792,458 m/s, which is almost 300 million m/s! Average speed of
adult walking is 1.25 m/s. Which tells us that it will take about 7.6 years for humans to travel as much as
light has traveled in one second.
Speed can change by the observer’s perspective. For example, imagine that a car is travelling at 10 m/s,
when I am standing still, the speed of the car is 10 m/s. However, when I’m running at the same speed as
that of the car, in my perspective, it will be as if the car is still. Meanwhile, it’s a different story when it
comes to the speed of light. When I’m standing still and observing the light, the speed of light to me will be
about 300 million m/s. But even when I’m running at 10 m/s observing light, the speed of light is again about
300 million m/s. Like the example above, the speed of light does not change by the observers’ perspective
unlike the speed of other objects.

WHEN WAS SPECIAL RELATIVITY FIRST PUBLISHED?
The Theory of Special relativity was first published by Albert
Einstein in 1905. But he took a look back at it in 1912 when he was
asked to write chapters on the theory for his book. In 1916, the
book was published not only with the description of the Theory of
Special Relativity, but also general theory of Relativity which is a
Theory of Gravity.

WHAT IS THE THEORY OF SPECIAL RELATIVITY?
The Theory of Special Relativity works under specific circumstances
where we restrict ourselves as observers in uniform relative
motions. The general concept of this theory is that when an object
moves faster than the observer, the slower the time will go for the
person in or on the object. For example, the Earth rotates at the
speed of 0.4651 km/s and Mars rotates at the speed of 0.2411
km/s. Because the speed of Earth’s

27

rotation is faster than that of Mars’, the time on Earth
will go slower than the time on Mars.
Let’s take an easier example. Person A, in this case I,
am the observer watching a train moving at the speed
of 10 m/s, and there is a light coming from the front
of the train. For me, the train is moving 10 m/s and
the light coming from the front is moving at the speed
of light, 299,792,458 m/s. As I said earlier, because
the speed of light never changes, no matter how fast
the object travels that it is attached to, the speed of
light will always be the same. But this is in the
perspective of Person A. In the perspective of Person
B, in this case you are on a train moving at the speed
of 10 m/s. In your perspective, you are moving at the
speed of 0 m/s and Person A outside of the train is
moving at the speed of 10 m/s and the light attached
at the front of the train is moving at the speed of
almost 300 million m/s. rson B tried to do an
experiment with Person A.

PeWhile on the train moving at the speed of 10
m/s, Person B placed a mirror 2m in front of and
shined a flashlight to the mirror. In one second,
the light traveled from Person B to the mirror and
back to the person. It has traveled 4 m/s. But this
is different in the perspective of Person A. In my
perspective, the light has traveled further, in this
case 20m, in just one second. This happened
because the train is constantly moving forward
which means that the position Person B shined
the light, the position light hit the mirror and the
position Person B received the light was
different. The light has traveled diagonally. From
Person A’s perspective, the light has traveled 20
m/s but the light has traveled 10 m/s for Person
B. Person B’s time has gone slower. The
difference between each person’s time was 2
times different. This shows that faster an object
moves, faster the time will go for the person in or
on the object.

APPLICATION
Time travel might sound impossible with current science and technology. But there is a way to go to the
future using science. It is by using the Theory of Special Relativity. It will work because time will go slow for
objects moving faster. When you go on a fast moving spaceship and travel the space for a while and come
back to the earth, the time on earth would have gone 2 times faster than your time. In this way, you can go
to the future 10 years by traveling in space for only 5 years! Now, you can go to your friends and tell them
how to time travel by using the Theory of Special Relativity!
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THE VENUS
FLYTRAP
AN INTRODUCTION TO CARNIVOUROUS PLANTS
Carnivorous plants (also known as Insectivorous plants) are
those that obtain many of their nutrients from animals (more
specifically, bugs). Even though this is the case, they still
perform photosynthesis to get energy. Such plants have
adapted to their surroundings, and now grow in soil which is
thin and lacking nutrients, such as bogs. Carnivorous plants can
be found all over the world, and over 600 species have been
discovered. Out of the numerous fascinating carnivorous
plants, the Venus Flytrap is the one this article will talk about
in-depth.

THE VENUS FLYTRAP
What makes the Venus Fly Trap stand out from other
insectivorous plants like the Pitcher Plant, Monkey Cup, and
Australian Sundew is it’s two hinged lobes at the end of the
two leaves. These leaves don’t shut if the trigger hairs are
touched only once. They only respond when they are touched
multiple times. There is a special smell that attracts insects
towards the plant. Pollinators like bees often get trapped in the
plant because it smells like flowers and sweet scents.
Carnivorous plants always have a modified leaf, which is the
plant’s main trapping mechanism. The 5 basic trapping
mechanics of carnivorous plants are as follows:
1.Pitfall Traps: These types are present in the Pitcher Plant.
They have leaves that resemble a water jug. It contains liquid
which helps in digestion of prey (a little like the stomach acid in
humans!)
2.Flypaper Traps: These types are present in Sundews and
Butterworts. They rely on the sticky mucilage which can either
be present directly on the plants’ leaves or on hairs with glands.
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3.Snap Traps: This is the trapping mechanism that the Venus Flytrap uses. Like in computer sciences, it relies
on input (the six trigger hairs on the Venus Flytrap) and produces output (rapid closing of leaves).
4.Bladder Traps: Bladder traps are found only in a plant called the Bladderwort. These traps are slow in the
way they work, and they involve a sort of vacuum that sucks the prey in over a period of time.
5.Lobster-Pot Traps: Lobster-pot traps are found predominantly in Corkscrew plants, which make use of
hairs that point downwards to encourage prey to go in further. Think of an arrow that leads you up/down a
hiking trail!

CAPTURING OF PREY
In the diagram below, we can see the cycle a
Venus Flytrap uses to trap prey.

In the next diagram below we can see the cycle a
Venus Flytrap uses to trap prey. The picture itself
isn't very clear which is why it will be retyped
below.

1. “The trap is triggered. A damselfly lands on the trap and touches the trigger bristles on the trap’s
upper surface. Initially, special cells in the hinge, called “motor” cells are filled with liquid, as soon as
the triggers are fired, this liquid rushes out of the motor cells, making them collapse. This causes the
trap to spring shut. The damselfly either does not notice this movement, or reacts too slowly.”
2. “Closing up. After about one-fifth of a second, the sides of the trap are already closing over their
victim. Because the marginal teeth point slightly outwards, they help to make sure that the insect does
not fall out as the trap shuts. Even if it has sensed danger, it is now too late for the damselfly to make
its escape.”

ORIGINS
The Venus Flytrap was first discovered on 2nd April 1759. North Carolina colonial governor Arthur Dobbs
wrote about the plant to English botanist Peter Collinson through a letter. He wrote: “We have a kind of
Catch Fly Sensitive which closes upon anything that touches it. It grows in Latitude 34 but not in 35. I will try to
save the seed here.” (Irmscher, 1999)
On 1st September 1768, John Ellis wrote a letter to The London Magazine and to botanist Carl Linnaeus
on 23rd September 1768. This letter was written to suggest a name for the fascinating plant, which would
later carry the English name Venus Flytrap, and the scientific name Dionaea muscipula. (Davis, 1770)
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MOVING FROM TRADITIONAL VACCINES
TO

GENETIC VACCINES
BY: NIVEDHA BABU 9E

THE HISTORY OF VACCINATIONS
During the 3rd Century BCE (Before Common Era), a life-threatening virus was spotted in Egypt. This virus was
known to be airborne, attacking the spleen, bone marrow, lymph nodes, and the skin of those who were infected.
("The Spread and Eradication of Smallpox", 2016). The unfortunate developed high fevers, rashes, and vomiting.
Smallpox has emerged ("The Spread and Eradication of Smallpox", 2016).
By the 19th century, smallpox turned into a pandemic. Physicians treated patients by variolation, a process by
which material from smallpox sores was given to people who never had smallpox. ("About Edward Jenner — The
Jenner Institute", 2021)
A remarkable English physician, Edward Jenner had a different approach for variolation. It was known that people
who had suffered from cowpox could never get smallpox and this inspired him ( "About Edward Jenner — The
Jenner Institute", 2021). Edward chose his gardener’s son James, a healthy eight-year-old for trial and made a few
scratches on his hand and rubbed puss from a dairymaid who was diagnosed with cowpox. The boy became ill for
a while but quickly recovered. Later he tested James’s immunity against smallpox by variolating him with smallpox.
James did not show any symptoms on this occasion neither the following trials. ("About Edward Jenner — The
Jenner Institute", 2021) This confirmed his original theory that cowpox could be used as protection against
smallpox because cowpox has a similar structure to smallpox, however, cowpox attacks the human body with way
less intensity and so this instance was known as the first vaccination. ("About Edward Jenner — The Jenner
Institute", 2021) This experiment by Jenner resulted at the beginning of the usage and spread of vaccinations.
("BBC - History - Edward Jenner", 2014; "About Edward Jenner — The Jenner Institute", 2021)
Many different vaccinations were discovered in the future, which eradicated so many global pandemics and saved
humanity countless times. Nowadays, there are different types of vaccines available such as half-killed vaccines,
recombinant vaccines, DNA vaccines, and mRNA vaccines. This article is an introduction to different vaccinations
and their functions.
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THE SCIENCE BEHIND VACCINATIONS:
Let us put it this way. Imagine the human body as a
battlefield, and a pathogen which is a disease-causing
organism enters it. These pathogens have lethal
weapons attacking the human body. These weapons
are the antigens which are essentially proteins on the
surface of pathogens.
However, the human body is well established with a
military to protect itself. The main soldiers protecting
us are the lymphocytes that produce antibodies.
When an antigen enters our body, our lymphocytes
recognize something invading and so as a response,
produces a specific antibody. Antigens and antibodies
work in a lock and key method (Fig 1.1) (Ananya
Mandal, 2019; "How do vaccines work?", 2021). Each
antigen requires a unique antibody for it to be
defeated. Antibodies work in such a way that they can
recognize the shape of specific antigens of a
pathogen. These antibodies can reshape themselves
and build their own tools to produce a specific shape
to defeat the antigens. As it takes time for antibodies
to respond and construct the specific moulds to
defeat the antigen, the infected are still susceptible to
become unwell or even die. (Ananya Mandal, 2019;
"How do vaccines work?", 2021).

Once the lymphocytes produce antibodies, it
also produces some memory cells along with it
which carries the blueprint of the mould used
against the antigen and is stored in the body for
life. (Ananya Mandal, 2019; "How do vaccines
work?", 2021). This is where the importance of
vaccinations comes into place. If the immune
system were to be introduced with a mild
version of a pathogen, it has enough time to
learn to fight the antigen and produce memory
cells without infecting the person. Therefore, if a
person is exposed to this specific antigen at any
time in their life span, the immune system will
respond much more quickly and efficiently, in
turn saving their life. (Ananya Mandal, 2019;
"How do vaccines work?", 2021)

PRODUCTION OF HALF-KILLED VACCINES:
When the commercial production of vaccines began, the fundamental element to produce the vaccine came
from the pathogen itself from the disease. It is normally a weakened/half-killed version of the pathogen. A
non-virulent desired pathogen for vaccine production is selected in a laboratory and is grown on large scales
on a primary cell such as egg cells or cell lines. ("How Influenza (Flu) Vaccines Are Made | CDC", 2020). Then
the pathogen produced is weakened or half-killed using chemicals or heat. After the antigen is formed, the
pathogen is isolated or separated from its primary cell ("How Influenza (Flu) Vaccines Are Made | CDC",
2020). But this pathogen carries an active antigen-binding site for antibodies even though it's half-killed
("How are vaccines developed?", 2021). Isolated half-killed pathogens are improved by adding adjuvants so
that a stronger response is received from the immune system. Stabilizers are then added to increase the
vaccine’s storage life. Finally, preservatives are added so that multi-vial usage of vaccines is possible ("How
are vaccines developed?", 2021). These are procedures followed to prepare half-killed vaccines. These kinds
of vaccines are now mass-produced and used worldwide for the eradication of many diseases (Table 1.1)
("How are vaccines developed?", 2021).

TABLE OF VACCINES AND STATISTICS
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RECOMBINANT VACCINES
Recombinant vaccines are made synthetically. This
type of vaccine is made through the recombination of a
pathogen where the protein is the critical element of
the vaccine. Only part of the pathogen is introduced to
the human body to trigger our immune system ("How
Influenza (Flu) Vaccines Are Made | CDC", 2020).The
selected part of the pathogen is typically the gene from
the DNA that codes to produce a particular protein
which can trigger a disease. A gene is a fragment of
DNA that codes for a particular protein in cells. Cells
are the fundamental building blocks of life because
cells carry nuclei that contain DNA which codes for all
biological instructions of life. This selected gene is then
transformed to another harmless organism’s DNA, let
us say yeast or bacterial cells in the laboratory. And the
process is known as recombination (Khan et al., 2016).
This gene in the DNA now transcribes and translates to
produce a protein that can trigger the immune
response. The gene in the DNA passes on the codons
from the DNA to the messenger RNA as the gene
cannot travel out of the nucleus (Khan et al., 2016).
The transfer of information/codons from the DNA to
mRNA is known as transcription. mRNA acts as a
messenger, carrying information from the nucleus to
the cytoplasm. Ribosomes are the recipient of this
information. Ribosomes read this information and
prepare the protein. The process of reading and
constructing protein in the cell is known as translation.
(Khan et al., 2016)
This recombinant organism is created to weaken the
strength of the pathogen in terms of infecting a person.
At the same time, it will also carry the main properties
of the antigen that causes diseases. The recombinant
organism is grown in a bioreactor in bulks to produce
protein (Khan et al., 2016). Proteins are collected and
purified to be given as vaccines. Once, this vaccine
enters the human body, the immune system produces
antibodies against the antigen and produces memory
cells (Khan et al., 2016). Here the main point is that the
pathogen is not inserted as such and only the protein
produced by the pathogen is introduced to trigger the
immune system. This protein is efficient in triggering
our immune system and producing antibodies and
memory cells, protecting the vaccinated person from
that disease for a lifetime. Recombinant Vaccines are
being used widely currently helping humanity (Table
1.1). A recombinant vaccine is also safer than a halfkilled vaccine because, in a half-killed vaccine, the
pathogen is introduced as such (Khan et al., 2016).

To put in simple terms, imagine a cell as a living
bottle (bottle 1), the DNA of a pathogen as a
dangerous life-threatening poison’s recipe, and
the genes are the names/codons of the most
important ingredients in the poison found in the
DNA (Khan et al., 2016). The goal is to make the
poison mild and introduce it to the human body.
Now, one of the genes from the poisonous DNA
is removed and added into a second bottle which
already has its own harmless DNA (ingredients)
(Khan et al., 2016).
Once the new poisonous gene enters the DNA in
the second bottle, this DNA behaves as a new
recipe. Effects of the poison are still there
although it is infinitely safer than the first bottle
and will not poison a human. This is because the
second bottle does not have all the ingredients in
the first bottle and mixing it with the ingredients
in the second bottle made it even weaker. The
sample (bottle 2) is made in bulks in factories
(bioreactors) and is given to everyone as
vaccines. (Khan et al., 2016).

DNA VACCINE
A DNA vaccine is somewhat similar to a
recombinant vaccine. A gene in the DNA is
selected which can produce a specific protein
that can trigger an immune response if exposed
to the human body. Here the gene in the DNA is
the vaccine. The gene is inserted into a harmless
plasmid or the DNA of another organism (like the
adenovirus) and is injected into the human body
to develop an immune response (Abbany, 2020).
The goal is to get the gene into the nucleus of
the human body cells so that the DNA can
transcribe the codons to the mRNA and then the
mRNA moves towards the cytoplasm where
ribosomes read the codon and translate them to
produce protein. (Abbany, 2020)
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To put in simple terms, imagine a cell as a living bottle (bottle 1), the DNA of a pathogen as a dangerous lifethreatening poison’s recipe, and the genes are the names/codons of the most important ingredients in the
poison found in the DNA (Khan et al., 2016). The goal is to make the poison mild and introduce it to the human
body. Now, one of the genes from the poisonous DNA is removed and added into a second bottle which
already has its own harmless DNA (ingredients) (Khan et al., 2016). Once the new poisonous gene enters the
DNA in the second bottle, this DNA behaves as a new recipe. Effects of the poison are still there although it is
infinitely safer than the first bottle and will not poison a human. This is because the second bottle does not
have all the ingredients in the first bottle and mixing it with the ingredients in the second bottle made it even
weaker. The sample (bottle 2) is made in bulks in factories (bioreactors) and is given to everyone as vaccines.
(Khan et al., 2016).

MRNA VACCINE/ MESSENGER RIBONUCLEIC ACID VACCINE:
In an mRNA vaccine, the gene which needs to be used to trigger the desired immune response is first
identified. This gene from the DNA can be transcribed in a laboratory to produce mRNA and this mRNA is
injected into the human cell with some lipids and chemicals which helps with the efficient absorption of mRNA
into the cell (Abbany, 2020). Here the human body acts as a bioreactor and translates the mRNA to the desired
protein. This protein is broken down and is presented as an antigen to our immune response cell (lymphocytes)
(Abbany, 2020). Once the proteins are produced within the body, antigens are recognized by our immune
system where it prepares itself to fight the real thing. RNA vaccines are faster and cheaper to produce than
traditional vaccines and here, as It is not entering the nucleus, there isn’t much concern that it will disrupt our
genomes. RNA vaccines are being used as a form of protection frequently because of its efficacy and the
previous reasons (Table 1.1) (Abbany, 2020).
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IS NANOTECHNOLOGY
THE FUTURE TO
DIAGNOSIS AND
TREATMENT OF DISEASES?
BY: ARNAV GUPTA 9R
Today there are at least 10,000 diseases of which a little over 500 have a treatment. But there is
advancing research going on to solve all these problems. Nanotechnology has helped, is helping and will
help millions of people fight off thousands of viruses, bacteria, parasites and much more. This article will
explore some developing areas in the field of nanotechnology and how they are helping in the diagnosis
and treatment of various diseases and the scope of nanotechnology in the future.
The idea of nanotechnology was first coined in 1974, and scientists started to develop in 1981 and were
able to ‘see’ the first individual atoms with the help of the microscope. Nanotechnology is the use of
atoms or materials which are conducted at a nano-scale (from one-billionth of a meter to ten-millionth of
a meter).
Nanorobots are about 50-100 nm wide and are used
to carry out specific functions in the body. Having
walls that are 5-10 atoms thick, these carrier’s inner
drug-filled cells are usually about 50-100 nm wide.
The following components can be attached to a
nanorobot depending on the scenario.
Payloads are sections in the nanorobots that can
hold small doses of drugs. Micro Cameras can also
be included to observe the environment around it
while manually navigating in the body.
Electrodes can also be fastened on the nanorobots
which could form a battery by using the electrolytes
in the blood. Electrodes can also generate electrical
currents which could heat cancerous cells, killing
them. Lasers can burn plaque, blood clots, or cancer
cells in a patient. There can also be ultrasonic signal
generators attached to shock stones in a patient’s
kidney and breaking it down into smaller pieces.
Finally, there is a swimming tail used for propulsion
in the blood.
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When nanorobots enter the body they start by
following the bloodstream to the disease infected
area which is identified by long-range sensors.
Short-range sensors are used to locate a tumour in
the body. Two main sensors are used to control
the device in the bloodstream, one during the
navigation and one are used for the operation.
Thin wires attached to the walls emit an electrical
pulse, which causes the drug to be released as the
walls dissolve into the blood. If the nanobot would
need to remove any unwanted tissue then the
second sensor would lead the nanobot to the area
where the unwanted tissue is located and would
remove it away from the other tissues. This robot
analyzes using a variety of sensors and scientific
equipment such as Ultra High-Frequency sonars
for resolution, micro cameras, additionally uses
the spectroscopic technique.

Some advantages of these robots are that they
are capable of delivering medication to precise
locations in the body. Another advantage is
that for treating cancer patients this technique
is efficient and better to use instead of using
present chemotherapy which effectively kills
cancerous cells along with several other healthy
cells, therefore weakening the patient.
The main problem with this technology is its
high installation costs as these robots are
complex to manufacture. Another disadvantage
is that when different nanorobots are inserted
into the body, clusters of them might start to
form as these robots are planned to be semipermanent in the body, meaning that they
should only be removed for any maintenance
purposes or after specific tasks have been
completed.

In conclusion, nanorobots have a strong potential to dominate healthcare, to treat
and diagnose diseases in the future. These types of robots can help cure nerve
regeneration, diagnosis and treatment of diseases like diabetes, cancer, kidney
stones along with tooth repairing, cavity restoration and many more.
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Nanotubes were discovered in 1991 and
are cylindrical tubes within the nanometer
range. In particular, Carbon Nanotubes
(CNT) are allotropes of the element carbon
and due to their tiny size and mass, they
hold a high thermal and electrical
conductivity and a strong mechanical
potency.
CNTs have massive capabilities due to their
small size and large surface area, from
efficient drug delivery to gene therapies.
One particular disease that nanotubes have
been tested for is cancer. Globally, 1 in 6
deaths is because of cancer. Alone in the
US, every day approximately, there are
4,830 cases of cancer and 1,660 deaths.
Nanotubes have been found to solve cancer
in several ways.

Drug delivery is one way of doing so, just like nanorobots, nanotubes can deliver drugs to precise
locations, but due to the large surface area of nanotubes, they can provide multiple attachments for
drugs. CNTs have a biodegradable cap and inside it is the drug. The CNT uses chemical receptors to
locate the cell and squeezes through the cell receptors and the cap biodegrades therefore releasing
the drug into the targeted cell.
Another therapy is antitumor immunotherapy. This therapy consists of ejecting tumour cells into a
patient’s body making the immune system attack them. CNTs can play a part as they can be used for
vaccine delivery tools as they can use therapeutic antibodies as a drug. While CNTs and tumour
immunogens are together, they can function as natural antigen-presenting cells by bringing tumour
antigens to immune effector T cells. Although this is still only an ambition, current research and
studies are still on the go to further develop the idea.

Another more feasible option is the
antitumour hyperthermia therapy, as Singlewalled Carbon Nanotubes (SWCNT) have
strong absorbance to near-infrared regions
(NIR), they can produce exceptional
amounts of heat when there is an excitation
of NIR light. The photothermal effect can
cause the thermal ablation of tumour cells
by excessive heating of SWCNTs.

CNT can also be biosensor vehicles for
diagnostics and detection. Biosensors are
analytical devices, and using CNTs in
biosensing nanotechnology represents an
application area for therapeutic monitoring and
in vitro and in vivo diagnostics. After using
CNTs with glucose-oxidase biosensors by
many researchers for blood sugar control in
diabetic-detected patients, the results gave a
higher accuracy, in comparison to just
biosensors being used alone.
After all that CNTs can be used, there is a
major step back from using, after some
controversial results, CNTs have been proven
to have toxicity in human bodies, as CNTs
could be the source of lung diseases and also
has been known to produce biochemical
changes in the lungs, inflammation, fibrosis,
and epithelioid granulomas. Despite their
immense potential benefits in the industry, the
toxicity of CNTs is a major concern that needs
to be dealt with and solved by medical
researchers.

In conclusion, nanotechnology is a new step for
humankind. The discovery of bionanotechnology
has opened new doors for alternate and effective
drug delivery methods than that we use nowadays
since CNTs and nanorobots can go through
human cell membranes with drugs loads, vaccines,
biomolecules, genes, and much more deep into
targeted cells or tissues which were previously
out-of-reach. Although the disadvantages, such as
the toxicity of CNTs or the clusters that
nanorobots might form, nanotechnology can be
the future to the diagnosis and treatment of
diseases.

BIBLIOGRAPHY
WEBSITES & IMAGES
Akanksha Vaidya | Nov 3, 2008. “How Things Work: Nanorobots.” The Tartan, 3 Nov. 2008,
thetartan.org/2008/11/3/scitech/howthingswork.
Courtine, Grégoire. “The Paralyzed Rat That Walked.” TED, June 2013,
www.ted.com/talks/gregoire_courtine_the_paralyzed_rat_that_walked.
He, Hua, et al. “Carbon Nanotubes: Applications in Pharmacy and Medicine.” BioMed Research International, Hindawi, 30 Sept. 2013,
www.hindawi.com/journals/bmri/2013/578290/.
Jackson, Tenderwealth Clement, et al. “Nanotechnology in Diagnosis: A Review.” Advances in Nanoparticles, Scientific Research
Publishing, 3 Aug. 2017, www.scirp.org/journal/paperinformation.aspx?paperid=78183.
Mazumder, S., et al. “Article Information.” INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES AND RESEARCH, 1 July
2020, ijpsr.com/bft-article/applications-of-nanorobots-in-medical-techniques/?view=fulltext.
Modi, Dron P., et al. “Nanorobots: The Emerging Tools in Medicinal.” International Journal of Drug Development and Research,
IMedPub, 20 Aug. 2015, www.ijddr.in/drug-development/nanorobots-the-emerging-tools-in-medicinal.php?aid=6853.
“Nanobots.” Nanobots - an Overview | ScienceDirect Topics, 2012, www.sciencedirect.com/topics/engineering/nanobots.
Onibalusi, Segun. “3 Drugs with the Most Severe Side Effects.” HuffPost, HuffPost, 7 Dec. 2017, www.huffpost.com/entry/3-drugswith-the-most-sev_b_11619296.
Russell, Alan. “The Potential of Regenerative Medicine.” TED, Feb. 2006,
www.ted.com/talks/alan_russell_the_potential_of_regenerative_medicine.
science, Just. “Should We Make Use of Nanobots for Producing and Delivering Drugs to Human Patients?” JustScience, 7 Dec. 2017,
www.justscience.in/articles/make-use-nanobots-producing-delivering-drugs-human-patients/2017/12/07.
taff, Mayo Clinic. “Spinal Cord Injury.” Mayo Clinic, Mayo Foundation for Medical Education and Research, 17 Sept. 2019,
www.mayoclinic.org/diseases-conditions/spinal-cord-injury/symptoms-causes/syc-20377890.

41

THE KETO DIET
BY: KATRINA HON 9R

"THE WORLDS
FASTEST WAY
TO LOSE
WEIGHT"

I bet you have heard of the word “fast food”, a type of food that is easily prepared and served as take-away or
quick meal. Fast food may have brought us convenience but at the same time it brought us a problem. In the
19th century, scientists have already been trying to find out a way that can help people lose weight. A former
obese man was the first person out of all people around the world to find out a way to loose weight--- the
Keto Diet. So what exactly is the Keto Diet? What is the story behind it? More importantly, is it safe to rely
on?

WHAT IS A KETO DIET, WHAT IS THE DIFFERENCE BETWEEN A KETO DIET AND A
NORMAL DIET?
Keto Diet, also known as the ketogenic diet, is a
method of losing weight by getting more calories from
protein and fats instead of carbohydrates. It doesn't
necessarily mean that you are not allowed to eat foods
that are high in carbohydrates, but you have to eat less
bread, pasta and basically anything which is made with
flour. However, i believe it is best to eat according to a
healthy meal plan. If you eat the foods included in the
food pyramid, it's already considered as a healthy meal.
A healthy meal only consists of about 800 calories in
total while a keto diet consists of 980 calories; it also
contains about 46 grams of protein while the keto diet

contains 75 grams of protein; last but not least, in
terms of fat, a normal diet has approximately 77
grams of fat while the keto diet has 165 grams of
fat. Surprisingly, the Keto Diet was discovered
accidentally. Long ago, there was an obese man
called William Banting. He was trying to find out a
way to lose weight, but none of his solutions
worked, not until 1860. Before he discovered a
life-saving diet for obese people, William started
off by limiting himself on the intake of
carbohydrates. Within a short period of time, he
lost 52 pounds. It was then when William knew
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that this regimen had worked. According to research, he once said “after eliminating starches and sugars
from my diet, I felt happier than I had in decades.”

William Banting before

William Banting after

While one is starving or fasting, your body produces glucose. In this process, your liver also produces
ketone bodies. Ketone bodies are some water soluble molecules, they include acetoacetate, βhydroxybutyrate as well as acetone.
As mentioned in the above, you have to lower your intake in carbohydrates if you decide to eat according
to the keto diet, but when your body doesn't have enough carbohydrates to burn for energy, this is called
ketosis. It will then burn fat and make things called ketones. However this isnt a good thing because if you
result in having a high ketone level, it most likely means you have diabetic ketoacidosis; a compilation of
diabetes that might lead to coma or even worse, death.

HOW DOES IT HELP US LOSE WEIGHT EFFECTIVELY?
The keto diet helps us to lose weight when you lower your intake in carbohydrates. Carbohydrates are every
humans' default energy source, but when we don't consume food that consists of carbohydrates, our body
will go into a fat burning state, which helps us to lose weight in a matter of time. Some foods that are
suitable for Keto Diet include meat of any kind, eggs, cheese, seafood, natural fat (e.g. butter and olive oil)
and last but not least, vegetables.

NEUROLOGICAL EFFECTS
Shockingly, the keto diet can bring a lot of benefits to
the body. It is believed to improve the conditions of
epilepsy patients. Based on research, it is shown that
50% of the epilepsy patients have improved in their
conditions after following the keto diet. Researchers
once examined the children with epilepsy’s brain
activity and found out those following a ketogenic diet
has improvements in various brain patterns. In addition
to epilepsy, it seems that the ketogenic diet can also
help improve many features of the metabolic

syndrome. These ‘improvements’ refer to better
cholesterol values, reduced blood sugar, reduced
blood pressure, etc.

IS IT SAFE TO RELY ON?
The keto diet might be an effective way of losing
body fat. However, there are multiple risks that
you have to stay aware of. Firstly, you have to be
willing to take the risk of having heart disease in
the future because the foods included in the keto
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diet are high in saturated fat. Hence, as the foods in the keto diet are very low in fiber, for example fruits and
vegetables. This might lead to the occurrence of constipation. In addition to the above, people with existing
liver conditions have to be more concerned about this diet because the keto diet put stress on the liver and
the condition might worsen. However, it doesn't mean those without existing liver problems can ignore this
problem because this situation can also occur to people without it.Other than people with existing liver
problems, people with juvenile diabetes(also known as type I diabetes) also have to be aware of this diet
because when they lack insulin and dont eat enough carbohydrates, their blood level may fall lower and lower
and at a point it becomes too low for their body to handle, this would cause death.

FINAL THOUGHTS
All in all, keto diet may be one of the fastest ways to lose weight. Nonetheless, we shall always be aware of its
side effects. In my opinion, you need to find out whether keto diet is suitable for you and consult with a
nutritionist before adopting the diet.
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CAN HUMAN LIFE BE
EXTENDED?
BY: KELLY CHAK 9W

Life and death have consistently been with us since
the beginning of time when living creatures were
recognized, including plants and humans. In spite of
the fact that it had remained with us for a long period
of time, the meaning of 'death' is obscured and to this
day it still remains as a secret to us. Its reasons could
be sickness, genes, or incidents. As death separates us
from the people we love, a question shows up. Can
human life be extended? This might sound crazy but
what if this is actually possible? There are studies and
research that show we live longer than in the past.
And the length keeps on rising today, this proves we
may arrive at a longer life expectancy in the future.

CAN HUMAN LIFE BE EXTENDED?
The longest documented human lifespan is 122 years,
the record was held by Jeanne Calment who was born
in 1875 and died in 1997, while the average lifespan
of humans is 78 years. Overall, when we are
comparing between today and the past 200 years, our
life expectancy has increased continuously. This is
affected by a lot of factors, for example, the
availability of food and clean water, safer and cleaner

living conditions, and higher technology medical
treatments, the list goes on. The organisation Our
World in Data published a report about life
expectancy, which showed in 1841 people had a life
expectancy of 55 years, whereas today, the same
person can expect to live 82 years. This also links
with a decrease in health inequality.
So, do we just wait for our lives to be extended in
the future? As we know, our life expectancy is
increasing, but are there ways to extend lives to the
point? Despite the external factors listed above, our
life expectancy is influenced by genes and lifestyle.
There is a study about people in their nineties or
hundreds, scientists are trying to find if they have
any common factors. The findings showed that
education and income are similarities they share.
Most of them do not smoke, and have a healthy
BMI. Moreover, this study proves that most of the
long living elderlies are women, the reason could be
that they have healthier living habits compared to
men. They would have less chance to have age
related disease, for example, hearing loss, back pain,
diabetes…
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The siblings and children of long-lived individuals
mentioned above are more likely to remain healthy
longer and to live to an older age than average. It is
estimated that 25% of the human lifespan is
determined by genes, but which genes, and how
they contribute to longevity, are still unidentified.
Studies proved our lifespan from 0-80 years is
determined by our health and lifestyle, after 80
years, how old we can live is determined by our
genes. Therefore, people with long-living parents
are less likely to have age-related diseases that are
common among other elderlies. They typically have
long lives, and their age-related diseases appear
later or do not appear at all. In conclusion, longer
life spans run in families, but it is not genetics alone
and lifestyle also play an important role in
determining lifespans.

LIFE
EXPECTANCY
EXPECTANCY

AND

HEALTH

While the term ‘life expectancy" means the number
of years a person can live - it is an estimation of the
average age of a particular group of population.
More important to us, is health expectancy - which is
an estimate of how many years they might live in a
healthy state. They are connected to one another as
health affects our life expectancy. Factors such as
smoking, alcohol and BMI have been identified to
influence our health expectancy. Elderly that keep a
healthy lifestyle have a longer lifespan compared to
those who don’t. Research shows a healthy lifestyle
can increase life expectancy up to seven years or
more. A healthy lifestyle includes a balanced diet,
regular exercise, enough sleep, quitting smoking and
alcohol, and managing mental health. A balanced diet
should include a lot of vegetables and low-fat dairy
products to absorb calcium for bones. In contrast,
they should avoid eating too much red meat and
undercooked food. In addition, smoking and
excessive alcohol should also be avoided. Living a
healthy lifestyle helps us to prolong not only our
lifespan but also health expectancy which is even
more important.

WILL WE LIVE LONGER IN THE FUTURE?
As evidence proved we are living longer and longer,
we believe that in the future our lifespan will keep
increasing. In 2050, our estimated life span would be
up to 120. Although it may take us there very slowly,
we still haven’t reached the boundaries of human life
span, and the trend might continue on. Our current
technology still isn't advanced enough to cure every
life taking disease, but developing the technology
that can push our age limits to live longer than
before is only a matter of time. Researchers are now
developing artificial intelligence combined with
health data that can analyze the causes and effects
of diseases. Improvements in technology have the
potential to bring down health-related costs and age
growing diseases. There are multiple new medical
applications such as 3D printing and robotics. As
time passes, maybe one day we will really become
immortal. For now, we should maintain a healthy
lifestyle to cherish the time we have and spend the
most of our lives.
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THE ENDANGERMENT
OF BEES
BY: BENJAMIN GREY 9W

Around 1991, bee populations began to decline, dropping off rapidly. News sources caught on, writing
sensational stories about the mysterious decline of the bees that would ripple out into our daily lives. The
decline hit the bottom in 2008 and started to recover with the taking up of the hobby of beekeeping in
America. However, it is unclear how much of that was tabloids exaggerating the numbers and how much was
based on actual science.
There are about 16000 known species of bees,
wonderful and not, and they are closely related to
wasps and ants. Some bees live in colonies (such as
honey bees and bumblebees) and some do not (for
example carpenter bees and leafcutter bees). Bees
live on every continent except Antarctica, and live
wherever flowers are. There are three main types of
bees: the female workers who control the hives, feed
the queen and larvae, maintain the nest and gather
nectar; the queen who gives birth to larvae and live
for 2-3 years; and the male worker bees who
pollinate flowers, defend the hive and mate with the
queen. An average hive produces about 11 kilograms
of honey per season.

However, a phenomenon that started killing off the
bees emerged in 2006. It was dubbed Colony
Collapse Disorder (CCD), and is when the worker
bees would disappear, leaving the rest of the
worker bees and queen bees alone. For a while,
there was a large mystery surrounding the mystery
killer, not helped by the newspapers that hyped the
angelic-like disaster; however there have been
signs of CCD as early as 1869.
Like humans, there are many different types of
diseases that threaten the bees' way of life, and
have been discovered to be extremely deadly and
transmissible to them.
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One of the most dangerous diseases is the American foul brood, the most widespread and destructive of
the bee brood diseases. It is a spore spreading bacteria that latches onto passing bees and infests itself in
young larvae, killing it and spreading spores around to the next cells. It is immensely dangerous as it can kill
an entire hive's young and spread to other hives. The standard procedure in the US is to burn the beehive
to ashes so it may never spread the spores again. Another dangerous disease is the varroa destructor, a
mite that can only survive inside beehives.
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THE BEGINNERS
GUIDE TO:

TIME
TRAVEL
BY: ISABELLE WOO 9W

So I’m sure everyone reading this has probably watched a sci-fi movie on time travel. You know, those
movies where you travel 20 years into the past or future, with a really twisted ending that just made you
confused after the movie? Contrary to popular belief, time travel is indeed possible, theoretically and
literally. It is proven by science and factual whether you believe it or not, but not in the way the movies are
like. So, here is a beginner’s guide to time travel.

HOW TO DEFINE TIME
Firstly, before you try to time travel, you need to understand how time works. According to Albert Einstein,
time is relative, or time is an illusion. Time can vary depending on where you are observing from and how
fast you are moving in space. Time can be considered as “the fourth dimension”: while three dimensions
make up space, there is one dimension that makes uptime, and together they create the plane we exist
known as “space-time”.

PROVEN TIME TRAVEL
In Einstein's special theory of relativity, the faster
you travel, the slower time becomes. For example,
if there is a clock traveling on an airplane and
another clock on land, the clock on the airplane is
slightly slower than the one on land (or if you
want to, you could say the clock on the airplane is
faster than the one on land since less time passed).
However, the time difference is so small,
observers won’t even notice it. In the HafeleKeating experiment, they placed two atomic
clocks on land and two on a plane, and flew
around the world twice, once eastward and once
westward. The results were 59+/-10 nanoseconds
during the trip to the east and 273+/-7
nanoseconds during the westward trip. This
proven effect is called dilation. This may be
confusing, so imagine it like this. Since time is
relative, the effect of time to each observer is
different. So let’s have an imaginary situation: a

spaceship traveling at the speed of light, or 186,000
miles per second. If there was a mirror 186,000
miles away, it would take one second for the light to
get there and one second for the reflection to
reflect back. The mirror is stationary. From earth,
your spaceship would just move back and forth the
same distance as the light. But what if the mirror
moves? It moved a little farther, and your spaceship
now has to travel a little farther to get to the mirror
and reflect back. On earth, it would look like time
has slowed down up there, and one second is
suddenly stretched. As time runs slower on the
spaceship because its gravitational field in space is
way weaker, meaning its gravity warps space time
less, it would seem as less time has passed. For
example, when the slowed spaceship time reaches
3’ o clock and time on earth is 6 o clock, that means
the spaceship is three hours into earth’s future. This
is already one of the methods of time travel.

50

Another common way to time travel is to look
back in time. Like, literally. Astronomers and
researchers such as NASA use especially large
telescopes such as the Hubble Space
telescope to look further into space and
further, into time. Since light travels at
186,000 miles per second, it can travel 6
trillion miles in one year. In fact, according to
Einstein, nothing can go faster than light. This
can help lead us to the conclusion that when
we look through telescopes, we are looking at
light that has taken time to travel to us. As
even light takes time to travel, you cannot
observe something in its immediate, current
state. All the light that reaches your vision
takes a certain amount of time to get there. In
other words, if light took 3 light-years to reach our telescopes, we are looking at the source of light as it
was three years ago! Some of the celestial objects astronomers currently observe in space might not
even be there anymore, since what they are observing is the light that has traveled to those objects from
a certain distance and time ago. A real-life example of this if the sun exploded, we wouldn’t know until 8
minutes later. So, the end of the world would come 8 minutes late!

COSMIC MICROWAVE BACKGROUND
Cosmic microwave background radiation is
electromagnetic radiation originating from
the initial big bang explosion. If you collect
electromagnetic radiation from around 14
billion light-years away (the age of the
universe), you can observe its properties to
find out what the universe was like at the
very beginning. Since the radiation is so old,
over time, as the universe cooled and
expanded, it’s wavelength stretched into
microwaves and scattered across the
universe. Observing the microwaves can be
considered looking back in time, as you can
create a map from it, which gives us a look
at what the universe was like at its creation.

ENTERING TIME ZONES
When you ride an airplane and you are traveling east, you would have to adjust your clock forward by
one hour for every time zone you enter. If you are traveling west, you would have to adjust your clock
backward by one hour. Why is that? Well, since the earth is round, one day is just basically one rotation
of the earth. There are international date lines to show what time it is in different places on earth (or
what part of the rotation the place is in) However, the speed of time doesn’t change. Whether you are in
Asia or the USA, time still moves the same, just at different points in space-time, so it would seem one is
behind the other due to its distance. For example, New Year is first celebrated in the small pacific islands
of Tonga, Samoa, and Kiribati because they are the closest to one earth rotation and will pass into a new
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rotation first. Baker Island is the last place to go into the new year as it is the most behind in earth’s
rotation due to its location which is to the far west of the point of one earth’s rotation, in the end
though, all those countries would still be in New years day and new years eve at the same time.

THEORETICAL TIME TRAVEL
Moving on, let’s explore some of the theoretical
parts about time travel. Black holes, for example,
is a theoretical way to time travel. According to
Einstein’s theory of general relativity, gravity also
affects space-time, and since mass warps spacetime (imagine mass being a heavy object on a
blanket which is space-time), this will affect the
movement of the mass. So, an object with a really
strong gravitational field would impact how
smaller objects surrounding it experience time
quite a bit. We know that object as a black hole.
Black holes have such strong gravity that even
the fastest medium in the known universe, light,
is unable to escape. If you orbit a black hole at
light speed (far enough away from the event
horizon of course (you could orbit for an hour, and when you return, 6 years would have passed for
other people.)
If you don’t like the feeling of orbiting a celestial body that would stretch, shred and suck you in if you
got even a degree closer than you should, you could try wormholes. Wormholes, however, are
completely theoretical. No one has even been able to find or create one. This is because it wouldn’t be
able to sustain itself for long enough to let a person go through without killing them. To stabilize the
interior of a wormhole, you would need a negative energy density, which provides a sort of anti-gravity
force that holds the wormhole open. So let’s say we do have a wormhole that is stabilized and able to
stay open without having its interior kill us, the wormhole will be able to fold over space-time and you
would able to get from destination A to B in spacetime by just cutting through the fold (like a hole in a
sandwich) instead of going around (going on the surface of the sandwich).
To time travel into the future and past you would have to have one entrance to the wormhole on earth
and another entrance on a spaceship traveling at light speed (go back to proven time travel to see why
traveling at light speed enables time travel). As less time passes while traveling at light speed, you have a
wormhole in the future when the spaceship stops since less time passed on the ship than the wormhole
in the past (the one on earth where time passes normally). So if it's 6 pm back on future earth where your
spaceship wormhole is and 3 pm where normal earth is, you now essentially have a time machine.

WHAT’S STOPPING TIME TRAVEL FROM HAPPENING?
Time travel would be fun and all, but it's quite a controversial topic with scientists discussing and
debating over why it might not work. Firstly, some kinds of time travel are physically impossible in
general. Wormholes are theoretically possible however you would need certain materials and technology
that have not been found yet. Traveling at the speed of light is also pretty much impossible. For the black
hole theory, the nearest black hole is 3500 light-years away, so even if we could get there, it will take at
least thousands of years. Secondly, there are some logistical problems, or paradoxes, specifically
revolving around traveling back in time that causes quite the confusion among people:
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GRANDFATHER PARADOX:
A pretty cruel simulation really, but it serves as a good
example of why time traveling backward would not
work. If you go back in time and kill your grandfather
(the cause or the action taken), your father would not
be born, leading you to not be born, leading you not
being able to kill him in the first place as you don’t exist
(the effect), and this means grandpa lives and well...
repeat.

PREDESTINATION PARADOX:
In a predestination paradox, cause and effect are reversed, and it is the effect that creates the cause. For
example, suppose your friend died in a car accident (effect), you create a time machine and go back in time
to save your friend, however you crash into a car because you were in a rush (cause), and it turns out to be
your friend’s car that they died in. So in the end, your friend died (effect) because of a future cause, namely
you.

CONCLUSION
So, what have we learned here? Well, one, time travel isn’t all science fiction, it is also part of science fact.
However, to time travel for longer than a couple of nanoseconds would require very advanced technology
and might not even be theoretically possible due to laws of physics. Physicists are still trying to figure out
the logistics of time travel, and to develop technology to try it. So time travelers, for now, stick to the ride in
the airplane instead of that orbit around a black hole, and maybe one day, the theoretically impossible would
indeed be possible.
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