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The third Sustainable Development Goal (SDG 3—Good Health and
Wellbeing) is one of the goals the United Nations created to make
sure people live healthy and happy lives. Biology, the study of living
organisms, can help us achieve SDG 3. One important example
of how studying biology can keep people healthy is how science
rapidly developed the vaccines that put an end to the coronavirus
pandemic, a global health crisis. This was made possible by the
e�orts of scientists who studied how proteins are made by cells. We,
along with other scientists, are studying the steps involved in making
proteins to �nd ways to prevent and treat muscle diseases. This article
highlights why health is important, some of the things everyone can
do to stay healthy, and how studying diseases—and solving them by
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understanding biology—can help many people around the world live
healthier, longer lives.

Watch an interview with the authors of this article to learn even
more! ( Video 1 ).

WHY GOOD HEALTH MATTERS

The United Nations (UN) is an international group of countries that
cooperate to promote peace and development. To achieve this, the
UN made a list of Sustainable Development Goals (SDGs) that aim
to create a sustainable world for everyone. Good health is importan t
for people to live happy lives, and that is why the third Sustainable
Development Goal ( SDG 3) is about “Good Health and Wellbeing:
Ensure healthy lives and promote wellbeing for all at all ages”. S DG 3
aims �rst to ensure everyone can go to a hospital when they need to.
This is because, unfortunately, not everyone has access to hosp itals or
doctors, which makes it di�cult for those people to get the help they
need. Second, SDG 3 focuses on keeping child births safe, stoppi ng
disease spread, and helping people to be mentally and physical ly
healthy. Scientists have an important role in reaching this goal, by
understanding and stopping all kinds of diseases. However, ther e are
many things all of us can do to help achieve SDG3, so that we can
enjoy longer and healthier lives ( Figure 1).

SDG 3 can be linked to many other SDGs, and can in�uence or be
in�uenced by them. For example, having enough healthy food (whi ch
is the aim of SDG 2—Zero Hunger) and clean water (which is the aim
of SDG 6—Clean Water and Sanitation) are needed for health. Without
good food and clean water, people can get sick easier. Good heal th
also enables other goals, like SDG 4—Quality Education, which aim s
for everyone to get a good education and a chance to keep learning .
Healthy children can go to school and learn better. Education also
helps people learn how to live healthy lives and prevent diseas es. So as
you see, these goals need to be achieved together to make everyone' s
lives better around the world.

HOW DOES SCIENCE HELP US TO STAY HEALTHY?

Science plays a big role in helping everyone stay healthy. Biol ogy,
which is the science that studies all living things, asks important
questions about how our bodies work and why we get sick. By
researching and �nding those answers, biologists can understan d
diseases better and help doctors �gure out how to stop them.
Biologists can study humans, animals, plants, and all other livi ng things,
and cell biologists focus speci�cally on cells—the smallest p art of all
living creatures.
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Figure 1

Figure 1

Things you can do to
stay healthy. There are
many things people of
all ages can do to have
good health and
wellbeing throughout
their lives. Examples
include washing your
hands regularly,
exercising, getting
vaccinated, eating
healthy foods, and
practicing good
hygiene.

Cell biology worked to make our lives better during the coronavirus
pandemic, a global health crisis in which people all over the world
started getting sick from a mysterious virus. Scientists and doctors all
over the world quickly begin studying the problem. And, after real izing
it was caused by a new coronavirus, they worked together to answer
important questions like, “What does the virus look like?” and “Wh at
parts of the virus are responsible for making us sick?”. Using po werful
microscopes, they discovered that the virus had spike-like proteinsPROTEIN

A tiny building block in
living things that
supports them and
helps them grow.

on its surface. These proteins were found to allow the virus to enter
our cells and cause disease. This discovery helped them devel op the
vaccine that protected people everywhere from the virus and ended
the pandemic. This was made possible by building on the knowledge
gained from the hard work of all the scientists who came before!
One important piece of knowledge we already had was how proteins
are made in cells and what their functions are—which is what we
study at KAUST, in the Laboratory of Integrative RNA Biology in Hea lth
and Diseases.
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HOW ARE PROTEINS MADE AND WHAT DO THEY DO?

To understand how proteins are made, imagine a factory ( Figure 2). The
blueprint for making proteins is stored in our DNA, and this blueprint

DNA

The special code inside
every living thing that
carries instructions for
how the body grows,
works, and looks. Your
DNA is like a blueprint
for building you!

needs to get to the “builders”, or ribosomes, which are small structur es
inside our cells that build the proteins. However, the builders ca nnot
understand the blueprints coded in our DNA. Special proteins, the
“designers”, read the DNA and create a message called messenger
RNA (mRNA), which is in a format our ribosomes can understand.

MESSENGER RNA
(MRNA)

A molecule that carries
genetic instructions
from DNA to the parts
of the cell that
make proteins.

Proteins then do all sorts of functions in the body like telling a cel l what
to do, �ghting o� invading germs, and moving the muscles.

Figure 2

Figure 2

Protein production can
be compared to a
factory. (A) The
instructions for making
proteins are contained
within DNA, the
blueprint. (B) The
blueprint must be
translated into a
language that the
workers in the factory
can understand, and
that is the job of a
certain type of protein.
(C) The message, called
mRNA, is delivered to
the builders, which are
the ribosomes that
create the proteins (D,
E). (F, G)Proteins are
needed in all organs of
our bodies, including
the muscles that allow
us to breathe, eat, and
move.

Muscles are organs that control very important actions like brea thing,
eating, talking, and moving around. Proteins are the main unit with in
the muscles—without them, these important activities cannot happen .
Some diseases, like cancer, result in a loss of muscle protein s and
cause muscles to slowly decay, which is called cachexia . Studying

CACHEXIA

A muscle condition that
happens to people with
long-term diseases like
cancer, and that leads
to the destruction of
proteins inside the
muscle, preventing
them from healing.

cell biology and proteins helps scientists understand cachexia
and other muscle diseases, so they can �gure out how to treat
them. But science is made of never-ending questions and we
are always learning something new… even about processes we
thought we fully understood. While learning how proteins were mad e
in the cell, biologists discovered another set of players invol ved
protein production.

RNA BINDING PROTEINS: THE SUPERHEROES OF PROTEIN
BUILDING

The process of building proteins starts with the designers writing the
instructions in the builders' language. Then the message is deli vered to
the builders who read it and follow the instructions to make proteins .
However, scientists discovered that the mRNA message is vulnerab le
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during its journey from the designer's o�ce to the builders' statio n. It
is often targeted by villain proteins that destroy this message, and that
is why mRNA is considered an unstable molecule. Without mRNA, the
builders cannot make the many proteins a cell needs to keep the bod y
functioning and healthy. Muscles, for example, start as early m uscle
cells that grow into mature cells that make up strong, healthy muscl es.
To do so, the early muscle cells need a set of proteins that help the m
mature [ 1]. If the mRNA for these proteins gets broken down too fast,
a person would not have enough protein to make the strong muscles
they need to stand, move, or breathe. How can such unstable mRNA
molecules make important proteins?

The answer to that question was discovered when biologists identi�ed
superheroes that ward o� the villians and protect the mRNA message s
during their journey. These superheroes are called RNA binding
proteins (RBPs). Biologists, including our team at KAUST, want to

RNA BINDING
PROTEIN

A type of protein that
binds mRNA and helps
move it, protect it from
breakdown, and
promote its translation
into proteins.

understand more about RBPs and how they a�ect the muscles.
Through experiments like isolating RBPs while they are bound to
mRNA or preventing them from interacting with mRNA, we discovered
that RBPs control what happens to an mRNA molecule—by protecting
it from breaking down, moving it from one place to another, or eve n
controlling how it is shaped [ 2]. By doing so, RBPs allow many normal
functions to happen, like muscle maturation [3]. However—plotMUSCLE

MATURATION

The process by which
early muscle cells fuse,
organize themselves,
and grow in size to
form big,
healthy muscles.

twist—we recently made the surprising discovery that some RBPs can
turn into villians!

We discovered that a speci�c RBP called HuR is linked to cachexia
(Figure 3). By studying this in mice, we observed that mice were
protected from cachexia when the HuR RBP was absent [4]. This was
confusing, because for so long we thought RBPs were protectors, an d
not villains! As we studied HuR, we discovered that it protected the
mRNA that makes a protein called inducible nitric oxide synthaseINDUCIBLE NITRIC

OXIDE SYNTHASE

A protein that produces
nitric oxide. It is made
in response to signals,
especially in muscles
during cachexia.

(iNOS). This protein makes a molecule called nitric oxide , which is

NITRIC OXIDE

A gas made of nitrogen
and oxygen. It has
di�erent tasks
depending on time and
location. For example,
in cachexia it leads to
energy imbalance.

produced in muscles in response to disease signals and can dis rupt
energy production, leading to muscle loss [ 5]. It is like HuR was a villain
without knowing it, because it protected the mRNA of a protein ( iNOS)
that acts like a villain. By doing so, it enabled iNOS to wreak havoc in
the muscles!

We asked a simple question: if iNOS is important for cachexia, can
we stop iNOS and help the muscles? This question led us to discover
that, by using a drug that stops iNOS, we could protect mice from
cachexia, and even help the mice that already had it to recover [ 6].
These �ndings will help scientists and doctors develop treatments th at
will help people who su�er from cachexia lead healthier lives. I f it was
not for studying RBPs, we would not have understood the role of iNOS
and the bene�t of stopping it. That is the role cell biologists play in
identifying potential treatment targets, through understanding nor mal
systems like protein building.
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Figure 3

Figure 3

How RBPs are linked to
muscle diseases. The
RNA-binding protein
HuR is important for
stabilizing the mRNA of
iNOS (represented by
the green plus sign), a
protein that contributes
to cachexia. We tried to
stop iNOS with a drug
in mice (represented by
the STOP sign) and
found that stopping
iNOS protected mice
from developing
cachexia—and even
helped reduce cachexia
in mice that were
already sick with it.

BIOLOGY FOR HEALTH AND WELLBEING

In summary, our research showed that proteins like HuR and iNOS
play important roles in causing muscle breakdown. In fact, when
we stopped iNOS, we prevented a muscle-breakdown disease called
cachexia from developing in mice. In the future, our �ndings co uld
lead to drugs that can stop cachexia in human patients. Our lab studi es
what keeps muscles healthy and what makes them sick. Studying
and treating diseases is one of the many ways that biologists help
achieve the UN's SDG 3—Good Health and Wellbeing. This goal aims
to ensure people have access to medical help, and that everyone
stays healthy.

If you like superheroes and understanding how they work against
villains, then studying living cells and �guring out how they wor k might
be for you. But it is not just the joy of seeing superheroes at wor k—in
biology, we also help people to become healthier and happier!
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YOUNG REVIEWERS

TKS GRADE 7, AGE: 12–13
We are a curious group of Grade 7 students from The KAUST School w ho love
exploring science! As part of our after-school club, we review s cience articles to
help make them clear, fun, and easy to understand, because scienc e should be
for everyone.
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