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Immunology 

Junior Sophister Course Advisor: Prof F Sheedy fsheedy@tcd.ie 

Immunology is a moderatorship course run by the School of Biochemistry and Immunology 
(http://www.tcd.ie/Biochemistry/).  Immunology is the study of the molecules and cells of 
the body that are involved in recognising and fighting infection and disease and how we can 
use this knowledge to develop better treatments, including vaccines. Some of the course 
content is shared with other degree programmes offered by the School (particularly in the 
areas of cell and molecular biology in JS), but there are specialised courses, assignments and 
practical’s in Immunology in both Sophister years. 
For all international visiting student queries please email Prof Andrei Budanov at 
budanova@tcd.ie. 

Junior Sophisters: 
The JS year consists of a varied programme of lectures, tutorials, a literature review, data-
handling and laboratory practicals.  In addition to the Core Immunology courses, students 
will take Open modules in Biochemistry and Microbiology and have the option of further 
Open modules in Genetics or Parasitology/Zoology in association with a Trinity Elective, as 
indicated in the following Table (subject to availability). Please note that the selection of 
Trinity Electives is subject to exclusion criteria and further information can be found at 
https://www.tcd.ie/trinity-electives/electives/.  
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Module Structure  
Immunology 

Semester 1 (S1) Semester 2 (S2) 
Core Modules 

BIU33220 Core Concepts in Immunology (10 
credits) 

BIU33230 Gene Regulation (10 credits) 
 

BIU33270 Immunity & Disease (10 credits) BIU33260 Research Skills in Immunology 
(10 credits) 

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

MIU33012 Microbial Pathogenesis  
(5 credits) 

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

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

MIU33012 Microbial Pathogenesis 
(5 credits) 

GEU33045 Genomics and Systems Biology 
(5 credits) 

Trinity Elective (5 credits) 

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

MIU33012 Microbial Pathogenesis  
(5 credits) 

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

*Subject to availability 
 
BIU33220 Core Concepts in Immunology (S1)      10 credits 
Profs F Sheedy, L O’Neill, A Bowie, R McLoughlin, C Gardiner, J Fletcher, C O’ Farrelly,  
L Lynch, J Hayes,  E Creagh.  
This module gives students an introduction to the basic components and functions of the 
immune system including the molecules, cells, tissues and organs that make up the innate 
and adaptive immune systems. This module also introduces basic concepts in cellular 
signalling and protein structure. Associated practicals will introduce students to basic 
immunology techniques including cell culture, flow cytometry and bacterial killing assays. 



BIU33270 Immunity & Disease (S1)        10 credits 
R McLoughlin K Mills, E Lavelle C O’Farrelly, D Finlay, J Fletcher, F Sheedy, D Zisterer, N 
NicBhaird & D Nolan  
This module will consider the basics covered in BIU33220 & apply this knowledge to the 
specificity of immune responses to infection covering anti-viral, bacterial and helminth 
immunity in detail, as well as considering how we can boost immunity through vaccination. 
It will consider dysregulation of immune processes associated with human disease including 
autoimmunity, allergy, metabolic disease and cancer. Associated practical classes will give 
students an introduction to basic biochemical lab skills, metabolism and enzyme kinetics 
and binding/signalling assays.  
 
BIU33230 Gene Regulation (S2)        10 credits  
Profs F Sheedy, A Bowie, D Zisterer, C Gardiner, D Finlay 
This module concerns the use of molecular biology and control of gene expression in 
immune processes. Students will be introduced to basic molecular biology techniques and 
processes like DNA structure, replication, transcription and translation, and repair.  Students 
will also consider how immunogenetics impacts antigen recognition by the innate immune 
system, transplantation biology and inherited immune deficiencies. Associated practicals 
and workshops will give students hand-on experience with recombinant DNA technology, 
quantitative PCR and genome-wide association studies (GWAS). 
 
BIU33160 Research Skills in Immunology (S2)      10 credits 
Profs F Sheedy, C Gardiner, A Bowie, Various others 
This module prepares and trains students for a research career by introducing them to 
critical analysis and synthesis of the immunology literature in the form of a mini review 
which will be supervised by an academic staff member with expertise in the topic. They will 
also present their findings orally. Students will also participate in quantitative problem 
sessions where an academic staff member will demonstrate and train students how to 
handle and present experimental data. Associated practical’s will give students advanced 
skills in immunological techniques including ELISA, immuno-blotting, tissue extraction and 
flow cytometry.  
 
Open Modules: 

BIU33150 Biochemistry for Biosciences (S1)      5 credits 
Profs A Kahn, K Mok, M Caffery, D Nolan, E Creagh & 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. 



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.  
 
Open Modules – Elective (to be take in association with a choice of Trinity Electives): 

 
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. 
 
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. 
*Entry into this module is subject to quota 



Senior Sophister  Course Advisor: Prof Clair Gardiner clair.gardiner@tcd.ie 
 
Module Structure  

Immunology 
Semester 1 (S1) Semester 2 (S2) 

Core Modules 
BIU44210: General Immunology 10 credits BIU44220: Infection & Immunity 10 credits 
BIU44230: Immunological diseases & 
immunotherapy 
10 credits 

BIU44010: Advanced Research Skills 
10 credits 

Capstone Project 
BIU44290: Research Project in Immunology (20 Credits) 

 
BIU44290 Research Project in Immunology (S1)      20 credits 
Each research project is supervised by a member of staff in the School of Biochemistry & 
Immunology. 
The module comprises of an original research project in Immunology, a research thesis and 
both an oral and poster presentation. 
 
BIU44010 Advanced Research Skills (S1)       10 credits  
This purpose of this module is to further develop research, critical analysis and 
communication skills that are essential for a graduate immunologist. Students will be 
trained in data handling as well as solving quantitative problems in biochemistry. In 
addition, this module will introduce students to a wide array of cutting-edge techniques and 
strategies used in Immunology. 
 
BIU44210 General Immunology (S2)       10 credits 
Profs A Bowie, C Gardiner, C O’Farrelly, E Lavelle, K Mills, C Cunningham, D Zisterer, 
 L O’Neill, S Martin, D Finlay,  
This module familiarizes students with the components of the immune system in more 
detail and examines local immunity at specific organs including the liver, brain and mucosal 
sites. Detailed immune signaling pathways will be discussed and the impact of biochemistry 
and metabolism on immune function introduced through specialized lectures in 
immunometabolism.   
 
BIU44220 Infection & Immunity (S2)       10 credits  
Profs K Mills, A Bowie, R McLoughlin, F Sheedy, J Keane, H Windle, D Nolan, S Corr,  
P Fallon 
This module will integrate knowledge about how the innate and adaptive immune systems 
work together to eliminate specific bacterial and viral pathogens ranging from intracellular 
bacteria, helminths, trypanosomes, viruses and enteric bacteria. Students will also consider 
how pathogens subvert both innate and adaptive immune responses and learn about 
current thinking in vaccinology.   
 



BIU44230 Immunological diseases & Immunotherapy (S2)    10 credits  
Profs L O’Neill, E Creagh, L Lynch, J Fletcher, K Mills, C Cunningham, A Dunne,  
V Kelly, C Gardiner 
This module will give students a detailed understanding of the contribution of immunology 
to a range of important human diseases including autoimmunity (rheumatoid arthritis), auto 
inflammatory diseases, obesity and neurological diseases. Importantly, students will 
consider how this knowledge has been harnessed to develop a range of immunotherapies 
and in particular apply this to cancer, where the interaction between the immune system 
and tumours has multiple outcomes.  This will include an introductory course in cancer 
biology.  



Learning Outcomes  
• Describe the cells and molecules involved in the induction and regulation of innate 

and adaptive immune responses  
• Identify how the immune system specifically deals with different pathogens including 

bacteria, viruses and parasites.  Strategies for effective immunisation will also be 
discussed.  

• Critically evaluate the contribution of immunology to a range of important human 
diseases including autoimmunity, obesity and neurological diseases and cancer. 

• Pursue with a degree of independence an original research project in Immunology. 
Design and implement a wide range of experimental procedures, critically analyse 
and interpret experimental data, synthesise hypotheses from a wide range of 
information sources, critically evaluate research literature and write a research 
dissertation.  

• Show that they have acquired the learning skills to undertake future independent 
research and learning with a high degree of autonomy.  

• Demonstrate the ability to communicate effectively with the scientific community 
and with society at large and articulate how the Immunology impacts on society. 
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