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Because honey, there
is a virus going
around, and we need
to protect ourselves.

Mommy, why do we
have to wear
masks all of the
time when we go

That's a good question
sweetheart, why don't
you ask the doctor.
Don't forgot your
mask!

But everything was
so normal last
year, how did this |—=—
all happen?

Hi Lola! | hear you
have some
questions for me.

Hi Dr. Avery! I'm
confused about
COVID, what even is it
and why is it so bad?

That's a great question Lola.
COVID is an illness that is caused
from a virus that spreads from
person to person.

| Isee..Soit'skind of

like when you get the
flu from your friend
at school?

e
Kind of, but it's a bit more
serious than the flu. The
symptoms are similar, but COVID
seems to cause more serious
illness - unfortunmly even
deaths.

Oh no! Why is COVID
different, what
makes it worse?

-

I'm glad you asked Lola!
Are you ready for a bit of
a science lesson today?




So, COVID-19 is a
contagious virus. Do
you know what
contagious means?

No, what does
contagious mean?

Contagious means that
it can spread from
person to person.

Coronavirus is spread through
droplets that are released into
the air, usually when someone
with the virus coughs or sneezes.

I see... Is that why we
need masks to prevent
people from spreading
these droplets?

Exactly! And it's also why we
need to practice physical
distancing to prevent the

spread, as the droplets
generally travel a few feet as
they fall onto surfaces.

A
That makes sense! But | |
| have another
question... How does
COVID make us so
sick?

I'm glad you asked Lola, here

is where the science lesson
begins! Let's move to a
different room so | can

explain on the chalk board.

Yay, sounds great!

Lola, do you see that
diagram on the board?
Do you know what it is?

Hmmm...It looks like
a person with their
insides showing!



That's correct! But more
specifically, it is showing
the respiratory
tract/system!

What is the
respiratory
system?

The respiratory system
includes the organs and
tissues in the hody that
help us breathe, including
our lungs.

Cool! But what
does that have to
do with COVID?

Well, when we inhale the
virus from those droplets we
talked about, it attaches to
the cells on the outer layer
of the nasal cavity - which is
the space inside the nose.

What happens
after it attaches
to the inside of
our nose?

Lola, do you see this new
diagram on the board? This
diagram is a DNA molecule,

do you know what DNA is?

DNA molecules are made up of our genetic
material. This material is hereditary, so we
get it from our parents. Essentially, DNA is
important because it contains
the information that determines the
structure and nature of our cells, basically
making us who we are!

Interesting, but

what does that

have to do with
the virus?

Well, viruses have genetic material too!
Viruses inject their genetic material into
our cells, and then force our cells to make
more copies of the viral genetic material
and viral proteins. Kind of like they are
trying to make molile }nral parts in our
cells!

0Oh no! Then what
happens?




The virus can start making its
way further down the
respiratory tract in the
diagram, and it may even reach
those two big ovals called the
lungs.

That sounds
scary!

It is! But luckily, most of the time
the virus will remain in the upper
part of our respiratory tract.
However, if the infected cells move
into the lungs, it becomes a lower
respiratory illness.

Is a lower
respiratory illness
worse?

. Yes, itis worse, If the
virus travels deep into the lungs,
it can cause pneumonia and even
something called acute
respiratory distress syndrome.

What are those?
They don't sound

too good...

Well, with pneumonia, the lungs
become filled with fluid. One of
the primary functions of the
lungs is to take in the oxygen that
we breathe, but this fluid makes it
very difficult to do so.

Can we die from
pneumonia?

Luckily, most people are able to
recover from pneumonia, but
sometimes it can be severe and
leave lasting lung damage even
after the person no longer has

| see, and what about
the other disease you
mentioned?

Ah yes, acute respiratory distress
synt‘rome (ARDS) is a form of
lung failure. If X
pneumonia progresses, then fluid
fills up more and more in the lungs,
which causes shortness of brea
and eventually ARDS.

Oh no! Can we
recover from ARDS?




Since those with ARDS cannot breath on
their own, they need something called a
ventilator to help keep oxygen Ilowinj in
their body. However, unfortunately 25-40%
of patients with ARDS do not survive, and
those who do recover have lasting lung
damage.

That's horrible! But Dr. Avery, how
can we fix this and treat people
with COVID so that less people get
sick and die?

Alright Lola, before | answer your
question, | have a quick quiz question
for you! Why do you think there are signs
on the seats beside us here in the bus?

Hmm... Maybe so that people don't sit j}

too close to each other and are
physically distancing properly?

Yes, and you get these shots to help prevent
getting certain diseases! Vaccines help our
immune system to produce antibodies, which
are proteins in our body that fight against
bacteria and viruses. Therefore, these
products help us prevent and fight diseases!

That's an excellent question
Lola! I want to show you
something back at my lab, but
we have to take the bus there.
How does that sound?

That sounds great! | am so
excited!

. Exactly, | am glad you understand how
important it is for us to follow these rules in
order to prevent the spread of COVID. Now, |
am goms to tell you about how we can
prevent COVID using science. Lola, do you
know what a vaccine is?

Kind of... Isn't that when we go to [
the doctors to get a special shot?

Well, that's what we have been working on!
In fact, in the lab today, | am going to show
you the Pfizer-BioNTech vaccine that has
just been approved here in Canada. | think
this is our stop, are you ready?



Alright Lola, now that we are at the
lab, it's time for me to tell you about
the Covid vaccine. To understand how
the vaccine works, you need to know
what mRNA is. Do y;m know what this

is;

Hmm.. | do not, but it
sounds a lot like that
DNA stuff you were
talking about?

Well, in fact, mRNA and DNA are closel
related! Messenger RNA (mRNA) molecules
carry out the information found in DNA from
the nucleus (the place in our cells where DNA
is made) to the cytoplasm (the fluid that
makes up our cells).

Cool! Then what
happens in the
cytoplasm?

In the cytoplasm, this information is used to
make proteins! The proteins can have many
_different functions, all depending on the
information stored in the DNA. So, think of

e DNA as the boss that tells the mRNA
what to do and what proteins to code for!

Interesting, but what
does this have to do
with the vaccine?

Well, since RNA instructs our cells to
make proteins, we can use this
feature to make special proteins
called spike proteins, that help our
immune system to produce
antibodies that fight against the
virus,

| see! So the mRNA
codes for these
special proteins?

Fnctg!lln fact, the Pfizer vaccine is a little &iece of

RNA that codes for the viral spike protein. So when

the vaccine injects the spike protein code into our

cells, the cells make these virus spike proteins and

the body sees it as foreign. As a result, the immune

system makes antibodies that attach to the foreign
spike proteins, and destroy them.

Wow, this is so
cool!

_ Yes, it is! But remember Lola, the vaccine
simply injects the code to make the viral spike
TA)rt:items - it doesn't inject the actual virus.

erefore, our immune system is able to make
antibodies so that if the goerson ever does
contract the virus, the antibodies will be ready
to fight against it.

I see... Are there any other
vaccines for COVID besides
mRNA vaccines like the
Pfizer-BioNTech one?




Yes, l:ie*re b;l;:!kl'n h‘c:, the Oxf?ord Ji.e“iq:e was
m; ing the genes for the spil
protein on the surface of the virus, and then
ing them into a harmless virus to make
e vaccine. Then, the vaccine is injected, and
the body's cells produce the spike protein.

1 see! So instead of using RNA,
the vaccine delivers the spike
protein code to our cells in

another harmless virus.
our cells make the spike
protein?

Exactly! And once the cells
produce the spike proteins, the
immune system is again able to

make the antibodies that destroy
the infected cells!

Cool! So how come
we can't get these
vaccines now?

-

These vaccines have been available for
months. However, they have had to undergo
numerous testing methods to ensure that
they are hoth safe and effective. But now, the
izer-BioNTech vaccine that we developed

here in the lab is slowly being released,
starting with those who need it most.

Awesome! Thank you
so much Dr. Avery for
this very important
science lesson!

It was my pleasure Lola,
thank you so much for

Can | give you an air
high-five, physical
distancing style?




References:
https://www.compoundchem.com/2020/12/02/rna-vaccines/

https://www.nature.com/articles/d41586-020-01315-7

https://www.hopkinsmedicine.org/health/conditions-and-
diseases/coronavirus/what-coronavirus-does-to-the-lungs

https://www.bbc.com/news/health-55040635

Vetted By:

Ms. Christine Castelli
Dr. Srikala Sridhar

Dr. Anthony Gramolini

Platform Credit:
https://www.storyboardthat.com




