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Overall the module is expected to involve students in approximately 150 hours of learning, 
including formal contact, personal study, coursework and assessment. The total formal 
contact is 22 hours of lectures, and 5 X 4 hours of workshops, on-line exercises and 
laboratory experiments. 
 

 

Module description: 

 

 
This module reviews how different model organisms are studied using a combination of 
genetics and reverse genetics to provide the modern view of inherited biological 
information. It examines a number of seminal experiments in detail and also explores the 
precise molecular mechanisms involved in ensuring that DNA, the repository of inherited 
information, achieves the difficult balance of change and stability necessary for evolution to 
occur. 
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Aims: 

 

The aim of this module is to provide the students with an understanding of how the gene 
paradigm has changed with time. It examines the roles played by different types of model 
organisms in elucidating how inherited 2-D genetic information manifests as 4-D biological 
information. The first half of the module explains how classical approaches to genetics are 
gradually giving way to a genomics-based approach to this subject. The second half 
examines the various biological systems that provide the inherited variation necessary for 
evolution to occur. By the end of the module the students should appreciate the range of 
organisms and techniques used in genetics, understand the importance of dynamic 
processes in giving rise to phenotypes, and be able to discuss the principles that underlie 
the generation of variation in biological systems.  
 

 

Intended Learning Outcomes: 

 

 
Subject knowledge and skills: 
 
From the lectures you should be able to:  
 Illustrate how phenotypic analysis in a diversity of model organisms has altered our 

notion of what genes are.  
 Relate Mendel's laws to the chromosome theory of inheritance.  
 Understand the inheritance patterns and molecular mechanisms of mobile genetic 

elements.  
 To demonstrate how cloning technology can be used to analyse genes and genomes.  
 Understand the origin, consequences and detection of mutations.  
 Explain the molecular basis of DNA recombination, replication and repair. 
 
From the practicals you should be able to:  
 Extract basic information from web-based research resources. 
 Design and execute basic experiments. 
 Analyse experimental results and produce a critical appraisal of them in a scientific 

report. 
 

 

Core academic skills: 
This module will enhance students' understanding of the principles that underlie the 
generation of variation in biological systems. They will also understand the different types 
of experimental approaches used in the study of inherited biological information. They will 
also appreciate, and gain a fundamental understanding of, the different biological 
processes, which are of great scientific and technological interest, occurring in all living 
organisms. They will also gain an appreciation of the way in which scientific theories are 
developed and modified. 
 

 

Personal and key skills: 
The module will enhance students' general scientific understanding and knowledge of 
experimental design and laboratory techniques through lecture material and laboratory 
exercises. The course work will improve planning and organisational skills. The on-line 
exercises will develop their ability to explore web-based biological resources. Overall, the 
module will improve the students’ ability to handle information, to conduct independent 
study and to extract information from the scientific literature.. 
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Assignments/Coursework: 

 

 

There are five exercises. All are counted and each one carries 5% of final module mark.  

 1X Web-based exercise in exploring on-line genome resources. 

 3X Full experimental write-ups.  

 1X Average score for two on-line mini-tests.   
 Students must pass the coursework and the written examination in order to pass the 
module.  

 
 
 
 
 
 
 

 

Attendance and Late submission of work: 

 

 
Attendance is required at all sessions in all parts of this course.  Students who fail to attend 
at least 75% of each type of session may be barred from the final examination. A clear 
deadline for the submission of coursework will be given for each piece of assessed work.  
Work handed after the deadline will be corrected at the lecturers’ discretion but credit will 
only be given towards the assessment in exceptional circumstances. 
 

 
 
 
 
 
 
 

 

Assessment: 

 

 
Assessment methods: 
 
Assessment methods:  
Assessment methods: Coursework (25%) and an examination paper in May/June (75%). 
 
Examination paper rubric: 
Answer all questions in Section A (MCQ) – 34%, one question out of two in Section B 
(SAQ) – 33% and one question out of three in Section C (essay) – 33%.  Only permitted 
calculators may be used in this examination. Examination 2 hours and 30 minutes 
 
Mark Scheme/Qualifying Rules: 
A module mark of 40% or above is required to pass this module.  
 

Re-assessment method: synoptic  

 
Laboratory work: N/A 
Oral: N/A 
 
Project: N/A 
 
Continuous Assessment Based on attendance requirement: N/A 
 
Dissertation: N/A 
 
Composite Written Exam: N/A 
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Learning and teaching methods: 

 

Two lectures per week, supported by on-line mini-tests, laboratory workshops, web-
based exercises and practicals. 

 
 

Syllabus Plan: 

 

Part I "What observable characteristics tell us about inherited biological 
information". (The view from outside) 
 
 
The sex life of peas revealed that biological information is passed on from one generation 
to the next as discrete units. The sex life of fungi revealed that each of these "units" 
encodes one enzyme. The sex life of Drosophila revealed that these "units" were carried as 
linear arrays on chromosomes. [3 lectures BC].  
 
 
The sex life of bacteria revealed that these "units" could move within and between cells: 
Conjugative and non-conjugative plasmids in E. coli, transposons and antibiotic resistance 
in bacteria. Transposons in eukaryotes. [2  lectures BC]. 
 
 
The sex life of bacteriophage revealed that these "units" have sub-units with respect to 
mutation and recombination. Benzer’s RII analysis (genes are units of function, not 
recombination or mutation) [2 lectures BC].  
 
Manipulation, amplification and transformation of DNA molecules  [2 lectures BC].  
 
Gene knockouts in eukaryotes: gene targeting by homologous recombination in yeast and 
transposon mutagenesis in Drosophila. Southern and Northern blots [2 lectures BC].  
 
The limits of the "gene" paradigm: Context is everything in emerging phenotypes. 
[1 lecture BC].  
 

Part II "How cells acquire, limit and re-assort changes in inherited biological 
information". (The view from inside). 
 
 DNA damage Physical and chemical agents, the Ames test [2 lectures AD-S]. 
 
DNA repair AD-S Mismatch repair,  NER, BER, 
error prone repair, the SOS response in E coli [2 lectures AD-S].  
 
DNA replication AD-S enzymology, leading and lagging strands,  replication origins, 
bidirectional replication, rolling circle replication, comparison of prokaryotic and eukaryotic 
origins, termination of replication. In vitro DNA replication: PCR and DNA sequencing. [3 
lectures AD-S] 
 
DNA recombination AD-S Homologous versus 
illegitimate recombination, Holliday junctions, enzymology of HR in E. coli. Genomic and 
cDNA library construction in the cloning of genes encoding DNA recombination proteins. [3 
lectures AD-S]. 
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Indicative Basic Reading List: 

 

A detailed list of page references for each of the following books is supplied for each 

lecture in the module handout at the beginning of term. They are meant to be used in 

conjunction with lecture notes. Each reference approaches the topic in a different way. The 

references should be mixed and matched to suit individual student's taste. 

  

Alberts, et al. Molecular Biology of the Cell (2002). 

Brooker , R. Genetics (Analysis and Principles) (1999).  

Hartwell, L. et al. Genetics (From Genes to Genomes) (2004). 

Klug & Cummins Concepts of GENETICS 6
th

 ed. (2000). 

 


