
Cell division
how one cell makes two 

This is a real human cancer cell dividing. HeLa stands for “Henrietta Lacks” 
the person from whom these cancer cells originally came from - her cells are 
now immortal and used by cancer research scientist all over the world...
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Shining blue light on GFP makes it emit green 
light in a process called fluorescence...We 
also have a red fluorescent protein (RFP); 
shining green light on RFP makes it emit red 
light...    

here is how we think the spindle is able to segregate the chromosomes equally into the
daughter cells during mitosis

We are trying to understand how, when a cell divides, it can 
put the right number of chromosomes in each of the two new 
cells (we call these daughter cells). 

Chromosomes are tightly wrapped long strands of DNA that 
encode your genetic information and hence it is very impor-
tant that every daughter cells gets the exact number of 46 
chromosomes to work properly. 

Having the wrong number of chromosomes is linked to 
human diseases, like cancer.

Problem: how can we see the chromosomes inside a living cell?
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Chromosome microtubule kinetochore spindle pole

Microtubules: molecular cables that can grow and shrink to push and pull things 
(like chromosomes) around within the cell. These cables form the spindle. 

ONE

Before chromosomes are segregated
 they need to be duplicated
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Microtubules are protein cables that 
grow and shrink to “search” for chromosomes
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microtubules capture chromosomes
by attaching to a protein structure

called the kinetochorec

microtubules shrink 
separating the chromosomes
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The cell divides making two
genetically identical daughter

cells with equal numbers
 of chromosomes
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Chromosomes (GFP)

real human cancer cell schematic

In the lab we engineer cells so that parts of 
it are attached to a green flourescent protein 
(GFP), which comes from a jelly fish - just 
like this 
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this is a real human epithelial cell moving.. It expresses a small peptide fused to 
GFP, which highlights the actin cytoskelton inside the cell.

The 100 trillion cells in the human body, 
need to be organised into organs and posi-
tioned in the right place. Cells move indi-
vidually and collectively as sheets to 
achieve this before we are born. In adults, 
cells of the immune system patrol our body, 
and injuries are repaired and tissues 
renewed by migrating cells. In cancer, how-
ever, cell migration causes metastasis. We 
aim to understand how cells move to make 
better medicine.

How do cells move?

~100 trillion cells

human body
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Polarisation
The cell forms distinct front and rear ends.
 
Protrusion
The front end of the cell extends.
 
Adhesion
Parts of the cell stick to the surface it is on 
in order to provide traction.
 
Translocation  
Changes in the internal cytoskeleton help 
the main cell body move forward.
 
Retraction
The adhesion sites are broken and 
contraction of the cytoskeleton pulls the 
rear end of the cell forward.

Cells contain an internal protein 
‘skeleton’ called the cytoskeleton, 
which is made of actin filaments (thin 
protein threads) and microtubules 
(long cylinders made of tubulin).

Unlike our bone skeletons, the 
cytoskeleton is dynamic: the 
filaments are constantly 
disassembling and reforming, which generates the forces that allow the cell change shape and 
move.

Protruding structures made of actin bundles or branched actin networks assemble at the front 
of the cell and push forward; whereas the cell body contains actin filaments that contract to 
pull the tail of the cell forwards. In order to move forwards the force is transmitted to the 
surface below the cell through so-called adhesion sites.

What does the cytoskeleton? actin
microtubules
adhesion sites

migration direction

Cell migration
how cells move to the right place
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cell migration
and differentiation

3


	Cell Division
	Cell Migration

