
Replication of DNA 
 
This theory was published by Watson and Crick 
 
DNA is the nucleic acid which carries the genetic code. 
 
One property the molecule must have is to be able to be copied perfectly 
 
This occurs when the 2 strands of DNA split apart 
 
The hydrogen bonds which hold the strands together are broken by an 
enzyme 
 
This exposes the bases 
 
The bonds between the sugar and phosphate groups are relatively 
strong – keeping the separate strands intact 
 
Another enzyme, called DNA polymerase, then attaches free 
nucleotides (there is a supply in the cell) to the exposed bases on each 
strand 
 
Only complementary bases will fit. 
 
In effect a new strand is built onto each of the original strands 
 
The new DNA is just like the original DNA because each base only pairs 
up with a complementary one 
 
Each pair then winds up into a double helix 
 
This is called SEMI  - CONSERVATIVE REPLICATION – because half 
of the original molecule is kept in each new molecule 
 
DNA replication occurs during INTERPHASE in cell division 
 
 
 

 

 

 

 

 



Evidence for semi – conservative replication 
 
This comes from work done by Meselson and Stahl 
 
They grew bacteria in a culture medium containing a heavy isotope of 
nitrogen (15N) 
 
Some of the nitrogen in the nucleotides of the bacterial DNA was 
therefore 15N 
 
DNA was extracted from these bacteria and centrifuged  
 
The DNA molecule settles at a point depending on the mass of the 
molecule 
 
With 15N this is low down in the centrifuge tube since the 15N is ‘heavy’ 
 
This starting culture of bacteria were then allowed to grow and divide 
once in a 14N medium .  In this 1st generation each new DNA molecule 
would have one ‘heavy’ and one ‘light’ polynucleotide strand and they 
would settle out further up the centrifuge tube  
 
If generation 1 was allowed to replicate once in 14N medium, half the 
bacteria would have DNA molecules with one heavy and one light strand 
and half the bacteria would have DNA molecules with 2 light strands.  
This would be generation 2 
 
The above predicted pattern can be seen in the centrifuge tubes in the 
diagram and so supports the semi conservative replication theory 

 
 
 
 
 
 

 



 
 
 
The Gene 
 
A gene is a section of DNA that contains the instructions for making a 
complete protein or a polypeptide (more usually) 
 
One DNA molecule therefore contains many genes. Humans have 
approximately 100,000 genes 
 
The Human Genome Project aims to discover the sequence of bases 
which makes up every one of our genes 
 
Usually many genes are involved in controlling a particular characteristic 
 
The environment can also have an effect on the action of genes 
 
In humans DNA is organised into 46 chromosomes.  Each chromosome 
consists of a single, very long molecule of DNA surrounded by proteins 
 
The DNA contains sections which code for particular proteins – these 
are GENES 
 
There are also sections in between the genes which do not code for 
proteins 
 
The 46 chromosomes are arranged in 23 pairs.  One of each pair 
coming from the egg and one from the sperm.  These are called 
HOMOLOGOUS CHROMOSOMES.  Homologous means ‘similar in 
structure’ 
 
The pair are NOT identical. The genes they carry occur at the same 
position on each chromosome in the pair.  The position is called the 
gene LOCUS (loci) 
 
Each cell therefore has 2 copies of every gene 
 
The genes for a particular protein / polypeptide may not necessarily be 
identical.  Different forms of the same gene are called ALLELES.  The 
word allele means alternative form. 



 
Although each individual person can have only 2 alleles of the gene, a 
wide variety of alleles for that gene can exist in the population.  Different 
alleles are one of the sources of genetic variation between individuals of 
the same species 
 
Proteins are significant chemicals in the body e.g. 
 

• Enzymes, antibodies and hormones are all made of proteins 
 

• Blood clotting is a complex sequence of reactions which involve many 
different proteins 

 

• They may have a structural role e.g. collagen, elastin  
 

• They can from channels in membranes – so controlling what passes 
into and out of the cell 

 
A protein is a polymer built up from monomers called AMINO ACIDS 
 
Proteins are very variable in size, therefore so are genes.  A few are 
between 75-100 nucleotides long.  Most are at least 1000 nucleotides in 
length 
 
The order of amino acids (primary structure) determines its 3D structure 
and its function 
 
The exact order that the amino acids are assembled is determined by 
the sequence of bases on the DNA molecule 
 
3 bases code for one amino acid (triplet code). The triplet of bases on 
the sense strand of DNA (the one which is being read) is called a 
CODON 
 
As there are more codons than amino acids, (64 possible codons, 20 
amino acids) there are surplus codons.  Some amino acids have more 
than one codon.  Some codons act as start or stop codons to show 
where a gene begins and ends 
 
E.g.   AAA – phenylalanine 

GTC – glutamine 
CAC – valine 

 


