
The practical work behind the production of the 
timeline involved a number of biomolecular 
techniques. Initially, there were many preparatory 
stages to produce the materials for the staining 
process. Later on, I used these materials, such as 
the gene probes to locate and stain the cells in the 
chick embryos in which each of the genes were 
activated. The final stages of the project involved 
using microscopes to explore these staining 
patterns in depth. The following flow chart and 
diagrams give information on the practical steps of 
the project.  

The Process 

Selected 6 neural genes to investigate 

Used the Polymerase Chain Reaction 
(PCR) to produce copies of the DNA 
sequence of each gene in RNA form to 
use as a probe 

Carried out in situ hybridisations for 
each gene probe using chick embryos to 
stain every cell in which this gene was 
activated 

Photographed the stained cells under a 
microscope to display the staining 
pattern 

Analysed these staining patterns for 
each of the 6 neural genes and 
determined the order in which these 
genes are expressed in the developing 
nervous system 

1. mRNA probes are transferred 
into cells of chick embryos to 
“probe” for the mRNA of the 
gene. The mRNA probe has a 
chemical attached to mark the 
cells in which the gene is 
activated. 

4. The cells are washed again 
to remove any unbound 
antibodies and enzymes. A 
yellow substrate is transferred 
into the cell. The enzyme is 
able to convert this yellow 
substrate to a purple stain 
(alkaline phosphatase 
staining.). 

3. The cells are washed so that 
any unbound mRNA probes are 
removed. Next a Y shaped 
antibody with an enzyme 
attached (green) is transferred 
into the cells. This antibody 
binds to the marker chemical if 
the mRNA probe is present in 
the cell. 

2. If the mRNA of the gene is 
present in the cell, it will bind 
with the mRNA probe. This is 
because the two sequences are 
complementary. 

5. If the mRNA probe did not find the complementary mRNA 
molecule in the cell to bind with, it would have been washed away 
and thus the antibody and enzyme had nothing to bind to and so 
the substrate would not have been converted to a purple stain. 
Thus, only the cells containing the mRNA of the gene were stained 
purple.  

in situ Hybridisation 

Polymerase Chain Reaction (PCR) 


