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Biochemistry is a unique discipline because it sits at the interface between chemistry and 
biology and consequently it is an underpinning subject for many disciplines in the biological 
and biomedical sciences. Biochemistry is concerned with the study of the structure and 
function of the building blocks of life, i.e. proteins, carbohydrates, lipids and nucleic acids, 
and how these various components work together in living organisms. Crucially, biochemists 
seek to provide mechanistic explanations for biological processes and ask questions about 
how things work, why they work and what happens when they don’t!  This is the approach 
that provides the molecular understanding of disease which is essential for the 
development of new therapeutics.  Moreover, biochemists developed many of the key 
quantitative and analytical technologies that are now used widely in the life and medical 
sciences.  

The Biochemistry moderatorship is run by the School of Biochemistry and Immunology 
(http://www.tcd.ie/Biochemistry/) and the course at Trinity reflects the longstanding, and 
internationally recognised, strengths of the school in diverse areas of biochemistry.  

All international visiting student queries should please contact Prof Andrei Budanov 
(budanova@tcd.ie). 

The junior sophister year consists of four core modules, each worth 10 credits.  These 
modules cover three central themes in biochemistry: Protein Structure & Function; 
Membranes and Cell Biology; Nucleic Acids and consist of lectures and extensive practical 
classes. The fourth core module is unique and seeks to develop those explicit skills that are 
essential for a graduate biochemist, i.e. organisational, technical, analytical and 
communication skills. 

In addition to the Core Biochemistry modules, students will take Open modules in: 
Genomics and Systems Biology (5 credits, S1) and an Introduction to Immunology and 
Immunometabolism (5 credits, S2). Biochemistry students then have the option of further 
Open Modules in association with a Trinity Elective, as indicated in the Module Structure 
Table.  

Senior Sophister students spend a number of weeks in one of the research laboratories in 
the new Biomedical Sciences Institute where they conduct state-of-the-art research in areas 
such as cancer, obesity, ageing, neurobiology, immunology, parasitology and biotechnology. 
Graduates in the discipline of biochemistry will be able to describe cellular function and 
regulation in terms of the molecules, proteins and structures involved, be trained in the 
application of appropriate technologies to investigate these processes and have a special 
insight into the nature of human pathological states and their treatment at a molecular 
level. 
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Module Structure 
Biochemistry 

Semester 1 Semester 2 
Core Modules 

BIU33110 Protein Structure and Function. 
(10 credits) 

BIU33010 Nucleic acids. (10 credits) 

BIU33120 Membranes and Cell Biology. 
(10 credits) 

BIU33160Research skills in Biochemistry. 
(10 credits) 

Open Modules 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 Modules Scenario II 

GEU33045 Genomics and Systems Biology 
(5 Credits) 

BIU33250 Introduction to Immunology and 
Immunometabolism (5 Credits) 

PGU33905 Cell Physiology and 
Pharmacology (5 Credits) 

Trinity Elective (5 Credits) 

Open Modules 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) 

BIU33110 PROTEIN STRUCTURE (S1)    10 credits 
Profs A Khan, K Hun Mok, D Finlay, A Budanov, E Creagh, D Nolan, N Nic a' Bháird  
This module introduces the concept of proteins as molecular nanomachines that act as 
the workhorses in living cells. The topics covered include: the relationship between 
protein structure and function, enzyme structure, mechanism, analysis and regulation; 
how drugs can be exploited to target proteins to treat diseases. As well as lectures the 
module includes a set of linked practical sessions.  
The module will be assessed by in course continuous assessment and by an individual 
end of term exam paper. 
BIU33120 MEMBRANE AND CELL BIOLOGY (S1)      10 credits 
Profs M Caffrey, P Voorheis, D Nolan, E Creagh, R Porter, A Dunne 
This module covers the structure and function of biological membranes, the 
cytoskeleton, related signal transduction pathways and associated pathological 
conditions important in human health. As well as lectures the module includes a set of 
linked practical sessions.  
The module will be assessed by in course continuous assessment and by an individual 
end of term exam paper. 



BIU33010 NUCLEIC ACIDS (S2)           10 credits  
Profs V Kelly, M Carty, D Zisterer, A Bowie, D Finlay & F Sheedy 
This module covers the structure and function of nucleic acids and the molecular basis of 
gene regulation/expression including DNA replication and repair, transcription and 
translation. As well as lectures the module includes a set of linked practical sessions.  
The module will be assessed by in course continuous assessment and by an individual 
end of term exam paper. 

BIU33160 RESEARCH SKILLS (S2)     10 credits 
All biochemistry staff 
This purpose of this module is to teach the essential skills in laboratory research, 
experimental design, survey & critical analysis of the literature and communication 
(written and oral) that are essential for a graduate biochemist. Students will undertake a 
series of thematic, mini-project style practical classes that extend over a number of 
laboratory sessions covering: (i) RAS and cancer and (ii) culture and differentiation of a 
medically important protozoan parasite. In addition, students will be trained in the 
analysis of primary experimental data through a combination of lectures and tutorial 
sessions. Finally, students will undertake a major written review of a subject area of 
biochemical relevance under the supervision of a member of staff of the school. Students 
will also give a short oral presentation of their review. 
This module is entirely in-course assessed 

Open modules 

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. 

PGU33905 Cell Physiology and Pharmacology. Credit Value (S1)    5 credits 
Profs T Boto and M-V Guillot Sestierr 
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

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. 

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). 



Senior Sophister  Course Advisor: Prof Danny Zisterer dzistrer@tcd.ie 

Module Structure 
Biochemistry 

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

BIU44010 Advanced Research Skills 
(10 credits) 

BIU44110 Biochemistry in Health and 
Disease II (10 credits) 

BIU44120 Immunology & Microbiology 
(10 credits) 

BIU44130 Cancer Biology & Cell Signalling (10 
credits) 

Capstone Project 
BIU44190 Research Project in Biochemistry (20 Credits) 

BIU44190 RESEARCH PROJECT IN BIOCHEMISTRY (S1)   20 credits 
Each project will be supervised by a member of staff in the School of Biochemistry & 
Immunology. 
The module comprises of an original research project in biochemistry, a research thesis 
and an oral and poster presentation. 

BIU44010 ADVANCED RESEARCH SKILLS (S1)     10 credits 
All Biochemistry Teaching Staff contribute to this module. 
This 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 biochemistry. 

BIU44110 BIOCHEMISTRY IN HEALTH & DISEASE II (S2)     10 credits 
Profs G Davey, D Loane, J Hayes, A Molloy & R Porter. 
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 biochemistry of genetic 
deficiency diseases and metabolic diseases. 

BIU44120 IMMUNOLOGY & MICROBIOLOGY (S2)                            10 credits 
Profs L O’Neill, G Brady, A Dunne, F Sheedy, D Finlay, R McLoughlin, D Nolan, P Fallon & 
H Windle. 
This module covers pathogen recognition by and signal transduction in immune cells. 
Bacterial pathogens of medical importance will also be covered in detail. It will provide an 
introduction to parasitic protozoa such as trypanosomes and helminths. Finally, the 
biochemical and genetic mechanisms by which bacteria, viruses and parasites evade the 
host immune responses will be covered. 
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BIU44130 CANCER BIOLOGY & CELL SIGNALLING (S2)                     10 
credits 
Profs V Kelly, K Mills, P Voorheis, T McElligott, D Zisterer & J Murray. 
This module covers the cellular and regulatory mechanisms that control the cell cycle. It 
also covers the molecular basis of a stem cell and its potential use in therapies. 
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
Biochemistry;

• Discuss core and specialised areas of Biochemistry in depth and analyse and
solve biochemical problems.

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

• 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.

• 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 Biochemistry impacts on society.
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