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Microbiology 

Junior Sophister     Course Advisor: Prof Ursula Bond ubond@tcd.ie 
Microbiology is a two-year moderatorship course run by the School of Genetics and 
Microbiology.  It encompasses microbial & molecular genetics, microbial genomics, cellular 
& molecular biology, microbial pathogenesis, medical microbiology, immunology, virology, 
antimicrobial chemotherapy, vaccinology, applied microbiology and biotechnology.   
Senior Sophister students’ study in specialized areas of modern microbiology and carry out a 
full-time, nine-week research project.  Microbiology graduates find employment in research 
laboratories, universities, industry, hospitals, the scientific civil service, police forensic labs, 
public health labs, quality control labs in the food, dairy, beverage and pharmaceutical 
industries, as well as in education, scientific publishing, technical sales and services, 
marketing and in management. 
 
Junior Sophister  
The Junior Sophister (JS) year consists of a diverse programme of lectures, laboratory 
practical’s, tutorials and a research essay.  
Module Structure 

Microbiology 
Semester 1 (S1) Semester 2 (S2) 

Core Modules 
MIU33011 Microbial Physiology (5 credits) MIU33012 Microbiology Pathogenesis 

 (5 credits) 
MIU33016 Applied Microbiology & 
Antimicrobial Agents (5 credits) 

MIU33003 Research Essay (5 credits) 

MIU33017 Eukaryotic Microbial & 
Molecular Genetics (5 credits) 

MIU33018 Prokaryotic Microbial & 
Molecular Genetics (5 credits) 

MIU33019 Experimental Microbiology I 
(5 credits) 

MIU33020 Experimental Microbiology II  
(5 credits) 

Open Modules Scenario I 
BIU33150 Biochemistry for Biosciences 
(5 credits) 

*BIU33250 Introduction to Immunology 
and Immunometabolism (5 credits) 

Trinity Elective (5 credits) **ZOU33030 Introduction to Parasitology  
(5 credits) 

Open Modules Scenario II 
BIU33150 Biochemistry for Biosciences 
(5 credits) 

*BIU33250 Introduction to Immunology 
and Immunometabolism (5 credits) 

GEU33045 Genomics and Systems Biology 
 (5 credits) 

Trinity Elective (5 credits) 

Open Modules Scenario III 
BIU33150 Biochemistry for Biosciences  
(5 credits) 

*BIU33250 Introduction to Immunology 
and Immunometabolism (5 credits) 

Trinity Elective (5 credits) Trinity Elective (5 credits) 

 



MIU33011 Microbial Physiology (S1)       5 credits  
Profs A Fleming & TBA 
This module covers various aspects of microbial physiology including cell surface structure 
and function, cell membranes, nutrient uptake and metabolism, as well as mechanisms by 
which cells respond to nutrient depletion. Biosynthesis, post-translational modification and 
secretion of protein and polysaccharide structures in microbes are described.   
This module is examined during the examination period at the end of Semester 1. 
 
MIU33017 Eukaryotic Microbial & Molecular Genetics  (S1)   5 credits 
Prof. Ursula Bond. 
The module will introduce students to the molecular processes of RNA biogenesis in 
eukaryotic cells including transcription, transcript processing and export from the nucleus 
using the yeast, Saccharomyces cerevisiae, as a model system. The mechanisms of 
producing and degrading proteins and the regulation of these processes are explored. 
Using the pedagogical approach of exploring seminal discoveries in molecular biology, 
students will learn how the components of the transcription and translation machines 
were characterised. Finally, students will explore how the knowledge of the cellular 
processes are applied by the Biotechnology Industry to address current problems in 
Industry, Agriculture and Medicine. The laboratory component of this module allows 
students to put the information learned in lectures into practice.  
This module is examined during the examination period at the end of Semester 1 
 
MIU33016 Applied Microbiology and Antimicrobial Agents (S1)   5 credits  
Profs C Kroger & M Martins 
This module covers applications in Applied Microbiology, discussing essential features of 
microbiology relevant to the environment, food, pharmaceutical industries and clinical 
settings. While food and medicinal applications constitute a big portion of applied 
microbiology, the study of microorganisms has led to commercial industries, which are 
involved with, and affect, almost all aspects of human life. This module will cover areas such 
as (i) Environmental microbiology and water quality; (ii) Food microbiology; (iii) 
Biotechnology; and (iv) Clinical microbiology and Public Health. This module also includes 
lectures on Antimicrobial Agents, namely: (i) the general properties of the major 
antimicrobial agents in use and under investigation, (ii) targets/mechanisms of action of 
current and potential drugs, and (iii) mechanisms of drug resistance in microbial pathogens. 
This module is examined during the examination period at the end of Semester 1. 
 
MIU33019 Experimental Microbiology (S1)      5 credits  
This module offers students an opportunity to explore concepts described in lectures 
through a series of laboratory-based practical classes and tutorials. The classes and activities 
aim to deepen understanding of the curriculum, inspire broader thinking across modules 
and encourage numerical, reasoning and problem-solving skills. Laboratory-based sessions 
are closely linked to the content of the modules running concurrently. Students are 
encouraged to develop the technical and experimental skills required to work in a modern 
microbiology or molecular biology lab and to become competent, independent bench-lab 
scientists.  



This module is assessed ‘in-course’ using a variety of assessment modes including written 
exams, take-home assignments, lab reports, data handling and interpretation exercises and 
student presentations. 
MIU33003 Research Essay (S2)        5 credits  
Prof Ursula Bond 
Students will conduct a literature review and compose an essay on a current topic in 
Microbiology. The students will meet with their academic supervisor to discuss the 
background of the topic and are provided with a set of selected references as a starting point 
for the literature review. Tutorials are provided on bibliography generation, Pubmed 
searches, essay writing and plagiarism.  
 
MIU33018 Microbial & Molecular Genetics (S2)     5 credits 
Prof. Charles Dorman 
Part A: The student will learn about the bacterial cell cycle, chromosome replication, 
nucleoid structure and the pioneering experiments and methodologies that have led to 
our current understanding of the nucleoid are reviewed.  Part B: Lectures will describe the 
forces that act to disrupt the bacterial genome and those that conserve it. The student will 
learn about various types of mutation and about DNA repair. There is an emphasis on 
Horizontal gene transfer (HGT) pathways as a force in genome evolution. Part C, places all 
the molecular processes in the context of cellular physiology. This will be achieved using 
the osmotic stress response, model regulatory systems (e.g. the lac operon and its control 
by LacI and cAMP-CRP), signal transduction, the roles of 2-component systems in gene 
control and other processes such as motility and chemotaxis to illustrate the main 
principles. Part D integrates all of the material from Parts A to C in the context of 
pathogen evolution and bacterial virulence. The model pathogens Salmonella enterica and 
Vibrio cholerae are used to illustrate the key points. The laboratory component of this 
module allows students to put the information learned in lectures into practice.  
This module is examined during the examination period at the end of Semester 2 
 
MIU33012 Microbial Pathogenesis (S2)      5 credits  
Profs S Corr & K Roberts 
This module gives basic grounding in microbial pathogenicity and medical microbiology.  It 
covers the molecular basis of bacterial pathogenesis, including adhesion to host cells and 
tissue, invasion of mammalian cells, survival within professional phagocytes, evasion of 
innate immune responses and damage of host tissue.  Major bacterial protein toxins are 
also covered as are important bacterial pathogens, vaccines and laboratory techniques for 
the identification of bacterial pathogens.  The module also includes a viral pathogenicity 
component which deals with the properties of viruses compared to other microorganisms, 
classification of viruses, virus structure, the molecular biology of virus multiplication and 
viruses of topical interest.   
This module is examined during the examination period at the end of Semester 2 
 
 
 
 
 
 



MIU33020 Experimental Microbiology 2 (S2)     5 credits 
This module allows students to build on the key skills developed during semester 1 and to 
further their knowledge of important experimental approaches. Laboratory-based sessions 
are closely linked to the content of the modules running concurrently. 
This module is assessed ‘in-course’ using a variety of assessment modes including written 
exams, take-home assignments, data handling and interpretation exercises and short 
presentations. 
 
Open Modules 
 
BIU33150 Biochemistry for Biosciences (S1)      5 credits 
Profs A Kahn, K Mok, J Murray, M Caffery, P Voorheis, D Nolan and A Dunne. 
This module follows on from the biochemistry/cell biology component of the “Molecules to 
Cells” BIU22201 module of year 2. The aim is to provide Junior Sophister students of other 
disciplines with the grounding in biochemistry necessary to (i) understand biology at a 
molecular level, (ii) form a mechanistic view of biological processes and (iii) appreciate the 
pathobiochemical basis of disease.  The topics covered will include: the biochemistry of 
protein structure, enzymes and their role in metabolism, membranes and transport, 
signalling and the cytoskeleton and related cell biology. The module will be assessed 
through a combination of in course assessment and an individual end of term exam. 
 
GEU33045 Genomics and Systems Biology (S1)      5 credits 
Profs F Wellmer, K Hun Mok, A Bracken, R McLaughlin, C Kröger 
This module will introduce students to core concepts of genomics and systems biology. 
Topics discussed will include structural genomics and genome sequencing; DNA sequencing 
methods and the story of the human genome project; genome annotation and gene finding; 
comparative genomics; functional genomics; epigenomics; transcriptomics; regulatory 
networks; and the cis-regulatory code. Furthermore, students will be introduced to the use 
of genomics techniques in medicine and will learn about methods used to analyze the 
proteome of an organism. 
 
BIU33250 Introduction to Immunology & Immunometabolism (S2)              5 credits 
Profs F Sheedy, J Fletcher, M Carty, E Lavelle, R Porter & L O’Neill. 
This module introduces to the basic components and function of the immune system – the 
molecules, cells, tissues and organs that make up the immune system. It will illustrate the 
immune responses to infection. Additionally, it will introduce students to the importance of 
central energy and intermediary metabolic pathways or bioenergetics before considering 
how they are dysregulated in diseases like cancer and also how we can harness this 
knowledge for new immunotherapies. 
The module will be assessed through a combination of in course assessment (MCQ) and an 
individual end of term exam. 
*Entry into this module will be subject to scheduling requirements of home moderatorship 

 
 
 
 
 



 
 
 
 
ZOU33030 Introduction to Parasitology (S2)     5 credits   
Prof C Holland 
The significance of the host-parasite relationship and the processes associated with the 
definition of parasitism are discussed in this module. Examples from important parasite 
phyla are reviewed with a focus upon life cycle strategies, ecology, pathology and control. 
The epidemiology of parasitic diseases including important differences between 
microparasites and macroparasites are defined. The significance of parasite distributions 
within host populations is highlighted. External and internal factors, which influence 
parasite populations, are outlined and particular attention is paid to host behaviour, 
genetics and immunity. The concept of a parasite community at the infracommunity and 
component community level is developed. The challenges associated with parasite control 
are explored. The practical work provides access to a wide range of parasitic material and 
gives emphasis to the diversity of parasitic lifestyles and forms. A number of the sessions are 
experimental in nature and explore parasitic adaptations for infection, the significance of 
parasite distributions in infected hosts, behavioural changes in parasitised hosts and the 
nature of parasite communities. 
* This module is subject to a maximum quota of 38 students owing to limitations around 
the delivery of the practical’s. Students who apply for this module will be randomly 
allocated up to the quota. Students who fall outside the quota will be directed to their 
moderatorship’s teaching office to select an alternative 
 
 



Senior Sophister   Course Advisor: Dr Sinead Corr corrsc@tcd.ie  
 
Module Structure  

Microbiology 
Semester 1 (S1) Semester 2 (S2) 

Core Modules 
MIU44002: Microbial Molecular & Cellular Biology (10 credits) 

MIU44003: Microbial Pathogenicity (10 credits) 
MIU44004: Advanced Topics in Microbiology (10 credits) 

MIU44005: Data Handling (10 credits) 
Capstone Project 

MIU44001: Research in Microbiology 
Research Project, Literature Review (20 Credits) 

 
  
MIU44001: Research in Microbiology (S1 & S2)                                                          20 credits 
This research-oriented module involves a full-time 9-week research project and thesis, the 
writing of a research essay and discussions of professional and ethical issues in 
Microbiology. 

 
MIU44002: Microbial Molecular & Cellular Biology (S1 & S2)                                  10 credits 
This module involves core lectures, attendance at research seminars and self-directed study 
guided by reading material in Microbial & Molecular & Cellular Biology. 

 
MIU44003: Microbial Pathogenicity (S1 & S2)                                                   10 credits 
This module involves core lectures and self-directed study, attendance at research seminars 
and self-directed study guided by reading material in Microbial Pathogenicity. 

 
MIU44004: Advanced Topics in Microbiology (S1 & S2)                                 10 credits 
In this module students select three advanced topics from a list which currently includes: 
cell biology of intracellular pathogens, viral pathogenesis, small RNA-mediated gene 
regulation, regulation of bacterial gene expression, antimicrobial resistance, immune 
evasion by bacterial pathogens, lessons from yeast and chromatin, epigenetics and disease. 
Students are required to carry out self-guided study on primary literature sources in 
preparation for class participation and presentations. 
 
MIU44005: Data Handling (S2)                                  10 credits 
Students receive tutorials in data handling, data interpretation and problem solving to 
complement the lectures in the core themes. 



Learning Outcomes  
Upon successful completion of this programme, students will be able to: 

• Demonstrate in written and oral form a foundation level of knowledge and 
understanding of the biological, physical and quantitative sciences underpinning 
microbiology. 

• Demonstrate in written and oral form an advanced level of knowledge and 
understanding of the principles of microbiology, including 

o the nature and diversity of microorganisms and the methods of studying 
them 

o the genetic, biochemical and physiological processes occurring in some of the 
best-characterised microorganisms 

o the interactions between some of the best-characterised pathogenic 
microorganisms and their hosts 

o the roles, uses and manipulation of microorganisms in health and disease, 
agriculture, biotechnology and the environment 

o the roles of microorganisms as model systems in related fields 
o the scientific method of investigation and testing of hypotheses and the 

distinction between scientific and unscientific arguments. 
• Demonstrate in written and oral form a detailed, critical knowledge and 

understanding, supported by the use of advanced textbooks, journal articles and 
data sets, of one or more specialist areas, some of it at the current boundaries of the 
field. 

• Apply the knowledge and understanding gained to the critical analysis of 
experimental data, to sustaining evidence-based arguments on microbiological 
hypotheses, to solving microbiological problems and to designing microbiological 
experiments. 

• Pursue with a degree of independence an original microbiological research project 
including project planning; identification, appraisal and safe application of the 
appropriate experimental techniques; accurate recording and presentation of data; 
identification of the limitations of and sources of error in experiments; analysis and 
interpretation of complex data; formulation of logical conclusions; and appraisal of 
the project outcome in the context of related, published work. 

• Demonstrate proficiency in the application of computers to such problems as the 
searching of literature databases, analysis of biological sequence data, visualisation 
of biological macromolecules and analysis of experimentally acquired data. 

• Demonstrate recognition of the value of scientific inquiry and an understanding of 
the ethical responsibilities of scientists. 

• Demonstrate the capacity to apply international standards and practices within the 
discipline. 

• Act effectively, under the guidance of senior scientists as necessary, as an individual, 
as part of a team, and/or in a multidisciplinary environment.  

• Communicate information and ideas at a high level to both specialist and non-
specialist audiences. 

• Show that they have acquired the learning skills necessary to update their 
knowledge and to undertake further study with a high degree of autonomy. 
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