
WHAT? A research project to 

investigate the sequence in which 
genes are “switched on” in the 
developing nervous system of 
chicks. The aim was to produce a 
timeline of the order of events 
that occurs as a stem cell 
gradually becomes more 
specialised, or it “differentiates”, 
to become a fully developed 
nerve cell or neuron 

 

HOW? To investigate the 

activation of genes in the 
developing nervous system of a 
chick, I chose six genes known 
to be associated with nerve cells 
and aimed to determine when 
they are first switched on and in 
which cells. This process 
involved “probing” or searching 
for each gene in cells of chick 
embryos at different stages of 
development and then  
identifying the earliest chick 
embryo in which the gene was 
found (see Process section) 

WHY? Research into the 

sequence of gene activation in 
developing nerve cells tells us 
more about how cells function 
at a microscopic level and how 
the brain grows from a ball of 
general cells into the complex 
organ that gives chickens  and 
other animals, including 
humans, their intelligence. Many 
chicken genes are very similar to 
those found in human DNA, so 
some of the research could be 
applied to human brain and 
neuron development and 
medical research 

WHERE? A Nuffield Research 

Project at the University of 
Portsmouth under the supervision 
of Dr Frank Schubert  

 

WHEN? Summer Holidays, 

2013 

antibody  a Y-shaped protein the binds 
superficially to another biological molecule 

central nervous system the section of the 
animal nervous system which incorporates 
the brain and the spinal chord 

complementary referring to structures that fit 
each other perfectly or the matching of DNA 
bases i.e. Adenosine with Thymine and 
Cytosine with Guanine 

substrate a  molecule on which an enzyme 
acts 

enzyme a protein which binds specifically to a 
biological molecule known as its substrate in 
order to cause the substrate to break down or 
change in structure or form 

messenger RNA  (mRNA) a biological 
molecule produced by the cell from the DNA 
sequence. It is the complementary sequence 
to the DNA sequence and is used by the cell 
as the set of instructions to make proteins. It 
can be visualised as a single-strand of DNA 

neural referring to the nervous system  neuron  a nerve cell. Neurons are found in 
the nervous system and are specialised to 
send impulses to and from the brain to 
coordinate the body 

differentiation the normal process by which a 
less specialised cell develops or matures to 
become more distinct in form and function 

stem cell  cell that has not yet acquired a 
special function that can divide to form 
more stem cells and can give rise to various 
differentiated cell types by cell 
differentiation  

DNA a double-stranded molecule that 
contains the genetic information for cell 
growth, division and function 

transcription the process of re-writing the 
DNA sequence into a complementary mRNA 
sequence 

probe the general term for a piece of DNA or 
RNA that will bind or hybridise with a 
corresponding  gene or sequence of interest. 
It is labelled with a detectable molecule 

gene  a section of DNA which codes for the 
production of a single protein that contributes 
to the function of that cell 
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