How do vaccines work?
Vaccines work by teaching the immune
systems in our bodies how to ﬁght an
infection without us actually getting ill
It’s like seeing a question before an
exam and being able to prepare –
when you sit the exam you’ll probably
be faster and get a higher mark

How does COVID-19 get into
our cells to make us ill?
The spike protein on the
outside of COVID-19 helps
the virus get into our cells1–3
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The spike protein is a
bit like a key that the
virus uses but on its
own it is harmless4

Why is the spike protein important for vaccines?
Because the spike protein
is on the outside of every
COVID-19 virus, vaccines can
use this to help our bodies
ﬁght off an infection
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COVID-19 vaccines use
gene coding or messaging to
make a copy of the spike
protein as this will help trigger
the body’s immune system

Genes coding
spike protein
First we have to get the message
with the instructions on how to make
spike proteins into our cells
The way the vaccines deliver this
message is different
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How does the message
to make the spike protein
get into our cells?
One way to deliver the message about
making the spike protein is to use another
virus to deliver the message
This other virus has been changed so
that it is harmless to humans. It is called a
‘viral vector’5,6
The message or genetic code for the
spike protein is added to the harmless
virus1,5 which then ﬁnds its own way into
the cells in our body. This is shown by
the red section

RNA-based vaccines contain a kind of
message or genetic code (RNA) for
the spike protein. This is contained in
fatty bubbles (or ‘lipid envelopes’)2.
This is shown by the red section
These lipid envelopes are able to
cross the barriers that surround our
cells and so help the message or
RNA to get into a person’s cells2

What happens when we
are injected with the vaccine?
When a vaccine is injected into us, whichever message
it is carrying enters the cells in our body2,5
Our cells use the message to make only the spike
protein which is harmless and can’t cause any infection
But because the body still
recognises the spike protein as
harmful, it starts mounting an
attack by activating immune cells
(called T cells) and producing
antibodies against it

Antibody

Antibodies are the soldiers that the
body produces to ﬁght infection
Immune T cells are activated
by the body to ﬁght infection
and kill infected cells2

Immune T cell

If we then get infected with
COVID-19 our body remembers
and the antibodies that are
already there start ﬁghting the virus
earlier and quicker2,5
Immune T cells will also be switched on more
quickly to destroy the whole COVID-19 virus2,5

Antibodies attach themselves
to the spike protein and stop
the virus from entering the cell2,5

T cells kill off any
cells that are
already infected2,5
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