
Our body, complicated though 
it may seem, is made of simple 
building blocks, a bit like LEGO. 
Like with LEGO, you can use  
the same blocks to build an  
airplane or a car.
Part of our body is made up of proteins. 
Proteins are built using 20 different 
building blocks, called amino acids. 
These amino acids can be obtained by 
disassembling the proteins present in 
food. It is amazing that, despite being 
made of only 20 amino acids, there 
are about 20,000 different proteins in 
our body! They have many roles, for 
example they form our muscles and 
allow us to move, and they assemble 
most things in the body, including  
other proteins.
But how can proteins and DNA do 
these things? It is because they can 
recognise and talk to each other. 
This can happen because they have 
shapes and properties that allow them 
to recognise each other, a bit like a 
key and keyhole. It is this recognition 
that can trigger or prevent events, 
depending on the case.
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Creating your own model
On the following pages are 
instructions to help you build two 
models to represent proteins. One is 
fixed and acts as a sort of keyhole, 
which we call a receptor. We need to 
assemble the second one, which we 
call a ligand, so that its colour and 
shape match the receptor. The colours 
represent the properties of the building 
blocks and need to be partnered  
up properly, so that recognition  
can happen.
You may have heard of cancer. 
Cancer can happen when DNA, 
our body’s instruction book, gets 
damaged. It usually happens later in 
life because, like a book, after being 
used for a long time, it may start to 
wear out. This 
means, for 
example, 
that some 
proteins 
may be 
missing, 
unable to 
do their job or do 
things they shouldn’t. Often it can 
be treated and cured, but we still  
need better medicines.



You will need:
– the templates on the following pages
–  rigid but thin white paper  

(190gsm paper, for example)
– scissors
–  colouring pens, pencils,  

crayons or paint

Instructions:
1:  Use the template to cut the shapes 

out of rigid but thin paper.
2:  Colour each segment of R 

(receptor) with a different colour, 
or print the coloured version on 
directly onto rigid paper.

3:  Use the same colours for the L 
(ligand) parts. You should have one 
segment matching each colour of 
the receptor.

4:  Fold R along the fold lines and slide 
cut lines 1 into each other to form a 
truncated pyramid.

5:  Attach the support (S) pieces  
using cut lines 2.

6:  Slide the ligand pieces on the 
support using cut lines 3. The aim is 
to assemble them so that the block 
will match the shape and colour of 
the receptor.

7:  Now you can try and build the 
challenging version!

You can use the pictures of the 
completed models at the top of this 
page to help you.

ActivityCancer
The models shown in the picture 
are real examples of p53 and 
MDM2 interacting with each other. 
p53 is also known as the ‘guardian 
of the genome’ and protects us 
from DNA damage. Cancer can 
exploit its partner MDM2 to block 
its action. Preventing MDM2 from 
binding to p53 is a potential way  
to kill cancer.

The ligand model may feel pretty 
squiggly. An interesting fact is that, 
differently from a keyhole and key, 
proteins can be pretty flexible, 
which can make them more 
difficult to study and target! The 
challenging version of the model 
that you’re going to build is more 
rigid – pre-organised to bind to the 
receptor – which can make it a 
favourable partner.

Proteins
We talked about proteins recognising 
each other. Some proteins can 
actually protect a cancer when they 
can recognise each other. So if we 
can prevent them from talking to each 
other, we can kill the cancer. 
How do we do that? We build 
something new, with the right shape 
and property to interact with the 
protein, so that they cannot interact 
any more. One of the models that 
you’re going to build represents this: a 
new creation with the right shape and 
properties to fit the receptor, instead of 
its original partner. 



Simple version (to colour yourself)
Template 1

Cut lines
Fold lines



Simple version (pre-coloured)
Template 2

Cut lines
Fold lines



Challenging version
(This version is a bit more difficult  
to assemble and more rigid.)

Pre-coloured challenging version:Challenging version to colour

Template 3 & 4


