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Molecular medicine is the area of study that explores cutting edge advances in disease 
diagnosis, therapy and prevention driven by advanced bio-molecular research. The Molecular 
Medicine course is a unique collaboration between the School of Biochemistry & 
Immunology, Trinity Biomedical Sciences Institute (TBSI) and the School of Medicine. In this 
course, modules are designed to show how basic science is translated from ‘theory to 
treatment.’ Key areas of focus include cancer, neuroscience, genetic diseases, microbiology 
and immunology. Students will obtain a unique perspective on modern-day molecular 
medicine and an appreciation for the importance of both basic and clinical research in drug 
discovery, molecular diagnostics and personalised medicine. 

In addition to highly engaging course material, students will gain experimental skills in a range 
of cutting-edge techniques and technologies through practical’s and laboratory placements 
in the final year. The modules are designed to integrate together and equip graduates to work 
in all major aspects of state-of-the-art medical biosciences. The course content has relevance 
to both academia and the healthcare/pharmaceutical sector therefore former graduates have 
gone on to study medicine, engage in postgraduate research (Ph.D.; M.Sc.), and pursue 
careers in industrial and government organizations. Opportunities also exist in hospital and 
commercial labs as well as in clinical biochemistry, biotechnology, food science, teaching, 
information systems, communications, and management. 

The module content that is offered is under constant revision and evolution, to reflect the 
rapidly changing advances in Molecular Medicine. Current third year modules cover topics 
including Proteins and Drugs; Cell Biology; Disease Mechanisms – Cancer, Inflammation and 
Metabolic Disease; Nucleic Acids – Gene Expression, Molecular Genetic Mechanisms, 
Bioanalysis and Research Skills. Fourth year modules cover Neurobiology; Innate and Adaptive 
Immunity in Disease; Molecular Haematology and Oncology; Microbial Diseases; 
Autoimmune and Inflammatory Conditions; Genomics, Metabolism and Disease; Molecular 
Diagnostics and Therapeutics; Cell Cycle and Cancer. In addition, each student undertakes a 
bespoke capstone research project in their final year in laboratories based in Trinity 
Translational Medicine Institute on the St. James’s Hospital campus, or Trinity Biomedical 
Sciences Institute. 

Finally, the School of Biochemistry and Immunology awards internships at the end of the third 
year. The awards will take the form of salaries for six weeks to work in one of the research 
laboratories in the School of Biochemistry and Immunology. Our students can also avail of 
internships in various laboratories in the US (e.g. University of Massachusetts, Boston) and 
Europe. Pharmaceutical companies have also sponsored a number of summer internships for 
our third-year students.  

For all international visiting student queries please email Prof Andrei Budanov at 
budanova@tcd.ie. 



Module Structure 
Molecular Medicine 

Semester 1 (S1) Semester 2 (S2) 

Core Modules 
BIU33370  Proteins to Cells (10 credits) BIU33390 Nucleic Acids (Molecular 

Medicine)  (10 credits) 

BIU33380 Disease Mechanisms and Drug 
Discovery (10 credits) 

BIU33360 Research skills in Molecular 
Medicine (10 credits) 

Open Module Scenario I 
GEU33045 Genomics and Systems Biology 
(5 credits) 

BIU33250 Introduction to Immunology and 
Immunometabolism (5 credits) 

Trinity Elective (5 credits) 
GEU33215 Medical Genetics (5 credits)* 

OR 
BIU33475 Basic Neurobiology (5 credits)* 

Open Module Scenario II 
GEU33045 Genomics and Systems Biology 
(5 credits) 

BIU33250 Introduction to Immunology and 
Immunometabolism (5 credits) 

PGU33905 Cell Physiology & 
Pharmacology 
(5 credits) 

Trinity Elective (5 credits) 

Open Module Scenario III 
GEU33045 Genomics and Systems Biology 
(5 credits) 

BIU33250 Introduction to Immunology and 
Immunometabolism (5 credits) 

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

* Subject to availability.

BIU33370 Proteins to Cells (S1) 10 credits 
Profs K H Mok, D Finlay, J Murray, A Budanov, P Voorheis, D Nolan & E Creagh. 
This module covers topics that reflect the biochemistry of cells. This includes an 
appreciation of protein structure, enzyme regulation and activity, enzyme inhibition, the 
function of biological membranes and membrane trafficking, how cells maintain structure 
through the actin and microtubule networks and how this all relates to disease pathology. 
Practical’s will involve analysis of enzyme kinetics and recombinant protein expression, 
purification and analysis. 



BIU33380 Disease Mechanisms and Drug Discovery (S1)     10 credits 
Profs E Creagh, A Dunne, J Murray, K Gately, M Barr, McElligot, F Sheedy & C Cunningham. 
This module covers cell signalling, oncogenic signalling, key pathways that become 
deregulated in human disease, the molecular basis of cancer, neurodegeneration and other 
ageing-related diseases. The module also covers enzyme inhibition, the programme of drug 
discovery and ADME/ADMET and its relationship to treatment of human disease. Practical’s 
include measuring ion channel function, in vitro cell culture, and second messenger analysis. 

BIU33360 Research skills in Molecular Medicine (S2)     10 credits 
All lecturers in the Schools of Medicine, and Biochemistry & immunology could potentially 
contribute. 
This module provides research and transferable skills training, including developing 
approaches to reading and assessing the scientific literature in the form of a written 
minireview and presentation, data processing, quantitative analysis of data and 
interpretation based on real world experimental problems, combined with advanced 
technical and laboratory skills in a series of extended mini-project style practical’s. 

BIU33390 Nucleic Acids (Molecular Medicine) (S2)      10 credits 
Profs V Kelly, M Carty, D Zisterer, A Bowie, D Finlay & F Sheedy.  
This module focuses on understanding nucleic acid biochemistry, DNA structure, gene 
transcription and mRNA translation, advanced molecular biology techniques including qPCR 
and gene editing, and DNA damage response mechanisms and their relevance to disease. 
The module includes appropriate laboratory sessions related to molecular biology and 
recombinant gene technology. 

Open Modules 

GEU33045 Genomics and Systems Biology (S1)      5 credits 
Profs F Wellmer, K H 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. 



PGU33905 Cell Physiology and Pharmacology (S1)      5 credits 
Profs T Boto & M-V Guillot Sestier 
The lectures in this module focus on (i) membrane structure, proteins and properties; (ii) 
receptors and neurotransmitters, (iii) the principles of drug action, drug development and 
drug targets.  The module is designed to consider the structure of the membrane, the 
changes that occur in the membrane under different biological circumstances using age as 
an example, and role of membrane proteins.  Cell functions, for example, the control of 
intracellular calcium by cells and transmitter release will be considered in the context of 
the membrane proteins that impact on these functions.  There is a problem-based learning 
element to this course that will be a team-based exercise.  An overall theme will be chosen 
and groups of 3 or 4 students will be assigned specific aspects of the theme.  The objective 
is to undertake research on the theme and prepare a presentation that is cohesive across 
the topic.  Each team member will contribute to the presentation. 

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

GEU33215 Medical Genetics (S2)        5 credits  
Profs J Farrar, P Humphries, R McLaughlin 
The module will introduce core concepts in medical genetics and will highlight the exciting 
advances in this field in the past few years. It will provide an overview of the history of field 
and insights into key developments in medical genetics up to 2020 including state-of-art 
powerful technologies such as genome editing. A key objective of the module is to provide 
an overview of the dominant technologies and methodologies currently used to elucidate 
the genetic pathogenesis of human disorders. The module will illuminate the enormous role 
that genetic information now has in disease diagnosis and prognosis, and in directing 
therapeutic choices for patients for many disorders. This module provides an introduction 
to: the genetic basis of mendelian and multifactorial diseases, the genetic methodologies 
and technologies used to define the causes of disease, the exploitation of genomic data in 
the diagnosis, prognosis and treatment of disease, the genetic basis of why different 
individuals can respond so differently to therapeutics and the individualization of medicine 
in the genomics era (pharmacogenomics). 



BIU33475 Basics of Neurobiology (S2)       5 credits  
Profs G Davey & D Loane  
This module focuses on chemical transmission between neurons, how neurotransmitters are 
classified and identified and describes typical and atypical neurotransmitters and their 
functions in the brain. It considers mechanisms in which abnormal neurotransmission gives 
rise to common neurological & psychiatric disorders. The module will be assessed by in 
course continuous assessment (30%) and by an individual end of term exam paper (70%).  
The in-course assessment element will consist of a review article (2,500 words) to be 
submitted before the end of the semester. 



Senior Sophister  Course Advisor: Prof G Brady bradyg@tcd.ie 

Module Structure 
Molecular Medicine 

Semester 1 (S1) Semester 2 (S2) 

Core Modules 
BIU44010 Advanced Research Skills (10 
credits) 

BIU44310 Neurobiology & Immunology 
(10 credits) 

BIU44320 Microbial Diseases & Immune 
System Disorders 
(10 credits) 

BIU44330 Cell Cycle, Cancer Biology 
and Therapeutics (10 credits) 

Capstone Project 
BIU44390 Research Project in Molecular Medicine (20 credits) 

BIU44390 RESEARCH PROJECT IN Molecular Medicine (S1) 20 credits 
Each project will be supervised by a member of staff in the School of Biochemistry & 
Immunology and School of Medicine.  The module comprises of an original research 
project in Molecular Medicine, a research thesis and an oral and poster presentation. 

BIU44010 ADVANCED RESEARCH SKILLS (S1)                                                               10 
credits 
All Teaching Staff contribute to this module. 
The purpose of this module is to further develop research, critical analysis and 
communication skills that are essential for a graduate biochemist. 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 molecular medicine. 

BIU44310 NEUROBIOLOGY & IMMUNOLOGY (S2)   10 credits 
Profs G Davey, D Loane, C Cunningham, E Lavelle, M Armstrong, J Murray, F Sheedy, D 
Finlay and L O’Neill. 
This module covers the structure, function and pharmacology of neurotransmitters, 
neuron-glia interactions, intraneuronal signalling and the neurobiology of behaviour and 
neurodegenerative disorders. This module also covers the molecular basis of immune 
mediated responses.  

BIU44320 MICROBIAL DISEASES & IMMUNE SYSTEM DISORDERS (S2)           10 credits  
Profs D Nolan, P Fallon, H Windle, F Sheedy, K Mills, L O’Neill, J Fletcher, E Creagh, D 
Doherty, N Bourke & G Brady. 
This module covers the pathogenesis of infectious diseases. Bacterial and viral pathogens of 
medical importance will also be covered in detail. It will provide an introduction to parasitic 
protozoa such as trypanosomes and helminths. The biochemical and genetic mechanisms by 
which bacteria, viruses and parasites evade the host immune responses will be covered. This 
module will also cover the pathogenesis of autoimmune and inflammatory disease. 

mailto:bradyg@tcd.ie


BIU44330 CELL CYCLE, CANCER BIOLOGY & THERAPEUTICS (S2)                10 credits 
Profs V Kelly, K Mills, T McElligott, G Pigeon, J Lysaght, K Gately & S Gray.    
This module covers the cellular and regulatory mechanisms that control the cell cycle. It 
Furthermore it covers the molecular basis of cancer, the progression of the disease and the 
therapeutic treatment strategies. 



Learning Outcomes: 
• Demonstrate in written and oral form a foundation level of knowledge and

understanding of the biological, physical, and quantitative sciences underpinning
Molecular Medicine.

• Discuss core and specialised areas of Molecular Medicine in depth and analyse and
solve biomedical problems.

• Demonstrate a comprehensive understanding of the theory behind techniques used
in Molecular Medicine and show a critical awareness of how these techniques can be
applied to biomedical problems.

• Design and implement a wide range of experimental procedures, critically analyse,
and interpret experimental data, synthesise hypotheses f0rom a wide range of
information sources, critically evaluate research literature and write a research
dissertation.

• Work effectively as an individual and in a team.
• Display computer literacy and use advanced computer skills to aid in conducting

scientific research.
• Communicate effectively with the scientific community and with society at large and

articulate how the improved knowledge of Molecular Medicine impacts on society.
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