
 GENE 221: Molecular and Microbial Genetics 

LECTURES 
 

 Mutations – the basis of genetics (6 lectures)  

What are mutations? The genetic systems provided by bacteria. 

How do spontaneous mutations occur? Mutagens. Mutational 

analysis to understand the nature of the gene. The molecular 

basis of recombination. 

 

Gene transfer & genetic analysis in bacteria (8 lectures) 

Genetic exchange mechanisms in bacteria and their common 

features. Transformation. Discovery and overview of 

conjugation. Discovery and overview of transduction. Use of 

conjugation and transduction for genetic mapping. Naturally- 

occurring bacterial plasmids and their stability mechanisms. 

Types of bacterial transposons and their eukaryotic relatives. 

Transposons and bacterial evolution; uses of transposons for 

genetic analysis. Bacteriophage and genomic islands as 

contributors to microbial diversity and evolution.   

 

Genetic analysis of regulatory circuits (3 lectures) 

Overview of gene expression in bacteria; introduction to the 

lac operon as model for use of genetic analysis. Deducing the 

operon model. The genetic control of lysogeny versus the lytic 

cycle in bacteriophage lambda.  

 

DNA cloning as a tool for genetic analysis (4 lectures) 

The principles of DNA cloning. ColE1-based DNA cloning 

vectors; polylinkers; blue-white screening and how it works. 

BAC, cosmid and lambda vectors. Concept of a library. How 

many clones do you need to be a library? cDNA (EST) synthesis 

and cloning. Screening libraries for clones of interest. Whole 

genome sequencing and assembly. Shotgun v ordered clone 

approach. 

 

Comparative microbial genomics and evolution (5 lectures) 

Next generation genome sequencing. Comparative genomics. 

Genomics of bacteriophages and bacterial pathogens. The 

minimal genome concept. 

 

Comparative fungal genomics (3 lectures) 

The Saccharomycete yeasts. Diploidy and haploidy. 

Endoreduplication and interspecific hybridisation. Mating type 

switching. Horizontal transfer. Batrachochytrium - hybridisation 

and the emergence of a pathogen. Mitotic recombination. 

Cryptococcus and AIDS. 
  
Genetics of HIV (3 lectures) 

HIV- replication and expression; lentiviral vectors for gene 

therapy. HIV genetics and evolution. The molecular evolution 

of HIV in humans. 

Assessment: 
 

The internal assessment is worth 30% of the final mark and 

consists of three components each worth 10%. There is a 

Blackboard quiz on the Ames Test laboratory, three 

Transposon laboratory reports and a one hour Terms Test 

examining the Conjugation laboratory and the first three 

lecture modules. The final exam contributes the rest (70%) 

of the final mark.  

Teaching staff:  

 
Prof Clive Ronson (Course coordinator); Prof Iain  

Lamont; Dr Josh Ramsay; Dr Gillian MacKay;  

Dr  Peter Fineran; Assoc Prof Russell Poulter 

For more information please contact: genetics@otago.ac.nz or visit: www.otago.ac.nz/genetics 

LABORATORIES 

There are 6 Laboratory classes consisting  

of 4 modules: 
 

Detection of mutagens - the Ames test 

Students use strains of the bacterium Salmonella typhimurium 

to test a variety of chemicals to determine if they cause 

mutations. Students can bring in household products to 

screen in the lab. 
 

Gene mapping by an Hfr X F ˉcross 
In this module students carry out a conjugation experiment 

using the bacterium Escherichia coli. E . coli HfR and F-strains 

are crossed to determine the relative position of three 

markers on the E . coli chromosome. 

 

Transposon mutagenesis - isolation of lac mutants 

Students use a transposable element to mutate E   . coli.  

The mutants are then screened using indicator media to 

identify mutants that are unable to utilise lactose as a carbon 

source. 

 

DNA Cloning 

The aim of this module is to carry out a gene cloning 

experiment to create genetically modified bacteria.  

A kanamycin gene is inserted into a plasmid vector  

which is then transformed into E   . coli cells.  

Colour selection and antibiotic screening is then used to 

identify recombinant E   . coli.  

    


