
THE BIOLOGICAL 
CONCEPTS SUMMED UP 
IN ONE DRAWING



The basic unit of all living beings.
Human beings are composed 
of 100,000 billion cells.

A CELL

= 23 pairs of chromosomes Numerous molecular anomalies 
accumulate in the genomes 
of cancer cells.

THE HUMAN GENOME THE HUMAN GENOME

CANCER CELL

There are billions of cells in 
a tumour. Tumour cells 
behave unusually. In particular, 
they multiply non-stop.



= a very long thread of entangled DNA The BRAF gene in chromosome 7
has a molecular anomaly.

One nucleotide has been modified. 
This can happen following sun stroke 
for example.

= a succession of four nucleotides
called a, c, g and t. a always binds 
to t, and c always binds to g.

In 60% of skin melanomas,
nucleotide t is replaced by
nucleotide a in the BRAF gene.

or molecular anomaly = 
a change in the DNA sequence

There is one mutation in this 
DNA sequence: nucleotide 
t is replaced by nucleotide a.

= a sequence of nucleotides 
forming a recipe for one protein 
for example. This gene 
codes for the BRAF protein.



= a protein factory
There are about 10 million
ribosomes per cell.

The ribosome reads the 
copy of the gene and 
translates it into protein 
using the genetic code.

The ribosome reads the 
altered copy of the gene 
and translates it into protein 
using the genetic code.

= copy of the recipe
Copies are made by RNA POL 
and transferred to a ribosome.

MUTATIONS 
CAN CHANGE 
THE QUANTITY

AND THE QUALITY 
OF THE COPIES

= copies of the recipe with 
the mutation are transferred 
to a ribosome



GENETIC CODE

a DNA sequence 
(gene)

Representation of the amino-acid
sequence of the BRAF protein. 
In cancer cells : a glutamate (E) 
is found in position 600. This 
mutation is called BRAF V600E.

Part of the amino-acid sequence
of the BRAF protein obtained 
by translating the DNA sequence 
with the mutation, using the 
genetic code:

Part of the amino-acid sequence
of the BRAF protein obtained 
by translating the DNA sequence
using the genetic code:

YOU READ THE GENETIC 
CODE FROM THE CENTRE OF 

THE CIRCLE TO ITS PERIMETER. 
THREE NUCLEOTIDES 

CORRESPOND TO ONE AMINO 
ACID. IN THIS WAY: gtg (DNA) 

CODES FOR THE AMINO ACID V 
(VALINE) AND gag CODES 

FOR THE AMINO 
ACID E (GLUTAMATE).

an amino-acid 
sequence

an amino acid



The BRAF protein controls
cell division.

The BRAF protein carrying
the V600E mutation cannot
control cell division anymore.

A PROTEIN

= a succession of amino acids
Proteins have all sorts of 
sizes, shapes and functions.

Cells need proteins to function properly. 

By accumulating mutations, cancer
cells are filled with proteins whose
function has been altered, thus 
favouring the development of cancer. 

this one helps 
to repair DNA

this one helps 
us to see

this one helps 
us to breathe

this one helps 
us to digest

this one 
regulates our 
immune system

this one helps 
us grow taller

this one helps 
us to see

this one helps 
us to breathe

this one helps 
us to digest

this one helps 
us grow taller

this one does 
not repair DNA 
anymore

this one slows 
down the immune 
system



TARGETED THERAPY

Only the BRAF protein 
carrying the V600E mutation 
in cancer cells is targeted.

The drug has a higher 
affinity for the altered protein 
found in cancer cells. 

The drug has little affinity
for the «healthy» protein.



The altered protein plays a key role 
in the multiplication of cancer cells. 

When the drug interacts with the 
altered protein, the protein is inhibited 
and the cancer cell dies. 


