
Thymine Dimers Are introduced by sunlight 

What is a: 

Missense mutation Base-substitution which specifies a different 
amino acid  

Nonsense mutation Base-substitution mutation which changes a 
sense codon to a stop codon 
 

Silent mutation Base substitution mutation which does not alter 
the amino acid specified. This occur at a 
constant rate (can provide us with information 
about age of cell by counting number of silent 
mutations) 
 

Frameshift mutation Insertion or deletion (more dramatic than a base 
substitution) 

Example of a mutation  Sickle Cell disease = missense substitution 
causing a change in the oxygen affinity of a red 
blood cell 
 

What is mutagenesis and why would 
humans encourage it? 

The creation of a mutation. 
Mutagenesis can be used to increase the 
mutation rate above the spontaneous mutation 
rate  
Can improve:  
- fermentation:  
- enzymes: improved activity, new substrate 
range, increased stability 
- Human Health: correct genetic illnesses, 
improved treatment, gene therapy 
 

Endonucleases Will cut DNA within the cell (in vivo) and can cut 
both linear and circular DNA. These are 
sequence specific  

Restriction enzyme development  A bacterial response to bacteriophages (by 
hydrolysing any foreign DNA entering the cell) 



 

BUT, when cutting human DNA, although these 
are developments of this technology you will 
have to buy them as the motifs are repeated in 
humans DNA more (due to length)  

What is a restrictioncide?  The portion of DNA targeted by restriction 
enzymes  

Process for DNA recombination 1. Identification of restrictioncides  
2. Cleaving of DNA backbone (twice) 
3. Annealing of new and old DNA via sheer 
hydrogen bonds (not stable) 
4. Join backbone via ligase (covalent bond 
formation = stable)  
5. Introduce into organism via vector (often 
plasmids) 
 

Types of ends on restrictioncides  1. blunt ends (e.g. Alul and Haelll) (harder to 
connect) 
2. sticky ends (e.h. BamHi, Hindiii, and EcoRI) 
(will interact with each other in solution due to 
hydrogen bonds forming spontaneously to 
return to more stable form) 
 

Restriction enzymes act as a …  Source of DNA specificity in DNA recombination 
technology  

Where is bacteria’s natural antibiotic 
resistance coded? 

Plasmids  

Shape of mitochondrial DNA Circular 
Transformed cell  Introduction of foreign DNA into bacterial cell.  

Note: you can only transform bacterial DNA. 
Other cells will be transfected. 
 

Two methods of transformation 1. Calcium chloride transformation  
2. Electroporation 

Method of chemical transformation 
details  

1. Bacteria and DNA mixed with Cacl2 
2. Ca2+ ions help neutralise the negative charges 
on DNA and cell membrane  
3. Lower temperature slows movement of 
phospholipids - easier to shield with Ca2+ ions 
(done over ice) 
3. Then raise temperature ('heat shock') so DNA 
can move through membrane into cell (creation 
of pores which acts as channel for DNA) 
 


