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Description of Moderatorship:    
What is Human Genetics? 
Human Genetics is the study of genes - or heredity - in humans. It examines the effects of 
these genes on both individuals and societies. It has developed rapidly in the last decade as 
new technology has made it possible to study genes in much greater detail and to rapidly 
sequence the genomes of humans and other species. A few examples of remarkable 
advances in knowledge include:  
-Sequencing and analysis of hundreds of thousands of complete human genomes  
-Development of gene-based and stem-cell-based therapies for inherited disorders employing 
diverse technologies from viral gene delivery to genome editing 
-The ability to trace the evolution of humankind using ancient genomics 
-The application of genomics to cancer medicine 
-The individualisation of medicine to develop targeted treatments and avoid adverse side effects 
-The use of the unique identification of individuals in forensic science 
 
Human Genetics: The course for you?  
If you are interested in understanding how genetics is central to controlling every cell and its 
functions including the 40 trillion cells in the human body, to directing intricate programmes 
of development and to causing many different disorders when perturbed, this is the right 
course for you. If you want to understand how genetic information is driving development 
of novel therapies, is enabling individualisation of medicines targeted towards patients’ 
needs, is revealing our ancestries and how it underpins evolutionary biology, this is the 
degree for you.  
 
Human Genetics @ Trinity  
Human Genetics is run by the Genetics Department in the School of Genetics and 
Microbiology and is located in the Smurfit Institute of Genetics with state-of-the-art 
research facilities. There are 14 members of faculty and a number of academic associates, 
working in diverse areas of Human Genetics covering medical genetics, gene-based 
medicines, pharmacogenomics, stem cells, human population genetics, among others. The 
Genetics Department has an international reputation for excellent research and more than 
50 years of experience in teaching Genetics and Human Genetics. The teaching is research 
driven; undergraduates are taught by research-active scientists with excellent track records 
in their fields.  
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Graduate skills and career opportunities  
Many Human Genetics graduates go on to higher degrees (MSc/PhD) and take up careers in 
research in either academia or industry. Opportunities exist in biotechnology and 
pharmaceutical companies, medical or clinical diagnostic laboratories, forensics, genetic 
counselling, public health and epidemiology programmes, and in teaching. Some graduates 
have gone into careers such as medicine, patent law or science journalism. Even if you 
choose a career not directly related to the scientific subject, the skills of critical thinking and 
problem solving provided by the Human Genetics degree will put you in high demand.  
 
Your degree and what you’ll study 
During third year, students will learn about the fundamentals of Human Genetics through 
lecture courses and practical classes. Students will be exposed to different areas of Human 
Genetics ranging from medical genetics to the genetic programmes underpinning cell 
biology. Practical classes teach students about key techniques and analysis methods widely 
used in Human Genetics. In fourth year, students can choose, largely depending on their 
interests, from lecture courses in different areas of Human Genetics. Students spend 10 to 
12 weeks in a laboratory in the Institute and participate in on-going cutting-edge research 
projects. Furthermore, students write an in-depth literature review on a current topic in 
Human Genetics. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Module Structure  
Human Genetics 

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

GEU33015 Molecular Genetics (5 credits) GEU33215 Medical Genetics (5 credits) 

GEU33007 Molecular Genetics Laboratory 
(5 credits) 

GEU33085 Science Structure Discussion and 
Presentation for Genetics (5 credits) 

GEU33075 Evolutionary and Population 
Genetics (5 credits) 

GEU33035 Genetic Analysis of Nervous 
Systems (5 credits) 

GEU33025 Data Handling and 
Bioinformatics (5 credits) 

GEU33008 Analytical Genetics Laboratory 
(5 credits) 

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

GEU33055 Developmental Genetics                         
(5 credits) 

Trinity Elective (5 credits) 

BIU33250 Introduction to Immunology and 
Immunometabolism (5 credits) 

OR 
BIU33475 Basic Neurobiology (5 credits)              
 

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

GEU33055 Developmental Genetics 
(5 credits) 
 

BIU33150 Biochemistry for Biosciences (5 
credits) 

Trinity Elective (5 credits) 
 

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

GEU33055 Developmental Genetics 
(5 credits) 

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

 



GEU33015 Eukaryotic Molecular Genetics (S1)      5 credits 
Instructors: Adrian Bracken, Tony Kavanagh, Mani Ramaswami 
Module Description: The aim of this module is to introduce students to advanced concepts 
in the molecular genetics of eukaryotes. A major focus will be on the complexities of gene 
expression and its regulation.  This will include transcription by RNA polymerase II, the role 
of the Mediator complex, and the processing steps involved in the maturation of pre-
mRNAs: capping, polyadenylation and splicing. The regulation of gene expression and its 
critical importance in differentiation and development will be explored at the level of 
chromatin and nucleosome modifications, and in relation to the combinatorial interactions 
between transcription factors and cis-acting upstream regulatory elements such as 
enhancers.  Approximately one-third of the course will explore recombinant DNA 
techniques used in gene expression and genome analysis. 
Assessment: 100% end of semester examination. 
 
GEU33007 Molecular Genetics Laboratory (S1)      5 credits 
Instructor: Tony Kavanagh 
Module Description: The module comprises a set of robust experiment-based projects 
in microbial and molecular genetics. The central theme is gene expression and its regulation. 
In the labs, students work in groups of two performing successive experiments in two or 
three different projects during each session. The experiments provide invaluable hands-on 
experience of widely used experimental strategies and techniques in molecular genetics/ 
molecular biology, which include: the isolation and purification of genomic and plasmid 
DNA; the polymerase chain reaction (PCR); the use of agarose and polyacrylamide gel 
electrophoresis in the analysis of DNA, RNA and proteins; genetic transformation of E. coli; 
gene cloning and analysis in plasmid vectors; lacZ, GUS and GFP reporter gene assays; 
transduction etc. 
Assessment: 100% continuous assessment. 
 
GEU33075 Evolutionary and Population Genetics (S1)     5 credits 
Instructors:  Lara Cassidy, Russell Mc Laughlin, Ross McManus 
Module Description: This module provides an in-depth exploration of genetic variation, 
from its origins to its evolutionary consequences. The information in DNA is not always 
transmitted accurately from one generation to the next. DNA sequences can change 
spontaneously by the process of mutation and inaccurate DNA repair, resulting in genetic 
variation (polymorphism) within populations. Variable sites at different positions in the 
genome get shuffled into new combinations by the process of genetic recombination that 
occurs during sexual reproduction. Whether a particular allele survives for a long time in a 
population or goes extinct depends on the evolutionary forces acting on the population. If a 
new allele is advantageous to the population, Darwinian natural selection will tend to 
increase its frequency in the population; alternatively, if the new allele is disadvantageous 
natural selection will tend to eliminate it. However, selection is only one of several 
evolutionary processes that change allele frequencies within populations over generations. 
In this module, students will learn about the origin of genetic variation, its distribution 
within populations and long-term changes brought about by evolutionary processes. 
Assessment: 100% end of semester examination. 



GEU33025 Data Handling and Bioinformatics  (S1)      5 credits 
Instructors: Karsten Hokamp, Fiona Roche, Dan Bradley 
Module Description: This is a practical module, which will introduce students to the field of 
bioinformatics and the handling and analysis of data. It is made up of three parts: 
Bioinformatics, Programming and NGS data analysis. The bioinformatics component will 
introduce students to the following topics: biological sequence databases, sequence 
alignment and phylogenetic trees, sequence similarity searching, genetic variation and 
personal genomics, and genome browsing. The programming part introduces students to 
the Python programming language, with emphasis on applications to bioinformatics and 
DNA sequence analysis. Students learn to write programs to handle DNA sequence data, for 
example translate DNA into protein and to use regular expressions to search for motifs in 
sequences. During the NGS data analysis part students will carry out a short project relating 
to the analysis of a ChIP-Seq data set. They will gain hands-on experience using software 
tools including FastQC, Bowtie2, samtools, GEM and IGV, and learn about topics, such as 
quality control, trimming, mapping, peak finding, and motif detection. 
Assessment: 30% end of semester examination, 70% continuous assessment. 
 
GEU33045 Genomics and Systems Biology (S1)       5 credits 
Instructors: Frank Wellmer, Ken Mok, Adrian Bracken, Russell McLaughlin, Carsten Kröger 
Module Description: 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. 
Assessment: 100% end of semester examination. 
 
GEU33215 Medical Genetics (S1)         5 credits 
Instructors: Jane Farrar, Peter Humphries, Russell McLaughlin 
Module Description: 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 2021 
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). 
Assessment: 100% end of semester examination. 
 
 
 



GEU33285 Science Structure Discussion and Presentation for Human Genetics (S1)  
 5 credits 
Instructors: Juan Pablo Labrador, Kevin Devine, Frank Wellmer, Seamus Martin, Matthew 
Campbell, Dan Bradley, Aoife Mc Lysaght, Adrian Bracken, Tony Kavanagh 
Module Description: In this module students meet in small groups with lecturers for 
discussion and problem-solving in an informal setting. Topics include genetic techniques and 
analysis, mathematical genetics, medical genetics, bioethics and many other rapidly growing 
areas in Human Genetics. Students will also write a review of the recent literature in a 
particular area of genetics research, supervised by individual members of the academic 
staff. The topic can be chosen by the student or suggested by staff. The objective of the 
review is to bring the reader up to date on the subject under review. 
Assessment: 100% continuous assessment. 
 
GEU33035 Genetic Analysis of Nervous Systems (S1)     5 credits 
Instructors: Juan Pablo Labrador, Mani Ramaswami 
Module Description: The module is focused on understanding how experimental genetics 
are used to manipulate genes in organisms to address problems in biology. Areas covered 
are 1) Experimental Genetics: structure and conservation of genes, nature of mutations and 
their effects on protein structure and function, model organisms in genetic research and 
experimental manipulation of animal genomes. 2) Developmental Neurogenetics: the 
purpose and design of genetic screens, genetic analysis of neurogenesis and genetic analysis 
of axon guidance 3) Behavioral Genetics: cell organization and methods of cell biology, cell 
biology of neurons and synapses, creation and use of molecular reporters of specific gene or 
cell activity, methods to study nervous systems, sensory circuits, sensation; transduction; 
perception; coding; behavior, learning and memory, sleep and circadian rhythms. 
Assessment: 100% end of semester examination 
 
GEU33008 Analytical Genetics Laboratory (S1)       5 credits 
Instructor: Juan Pablo Labrador 
Module Description: This module is a practical module that introduces the fundamentals of 
Genetic analysis and the use of Drosophila melanogaster as a genetic model organism .The 
module will cover different aspects of model organisms handling and experiments to 
understand Mendelian genetics and non Mendelian inheritance including segregation, 
recombination, gene mapping, lethal genes and sex-linked inheritance. 
Assessment: 100% continuous assessment (involving weekly quizzes and a final report). 



GEU33055 Developmental Genetics (S1)        5 credits 
Instructors: Seamus Martin, Frank Wellmer, Adrian Bracken 
Module Description: This module aims to introduce students to fundamental concepts in 
developmental genetics and to the experimental approaches used to study development. To 
this end, the module takes a comparative approach: the development of different 
organisms (insects, vertebrates, plants) will be taught together to demonstrate differences 
and commonalities in the genetic mechanisms controlling morphogenesis. Students will be 
introduced to important developmental control mechanisms, including morphogens, 
homeotic selector genes and signal transduction cascades. The module will also introduce 
students to stem cell biology and how stem cells are programmed to undergo growth and 
differentiation. 
Assessment: 100% end of semester examination. 
 
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. 
 
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. 
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Module Structure  
Human Genetics 

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

GEU4400X Molecular and Cellular Genetics (10 credits) 
 

GEU4400X Evolutionary, Population and Developmental Genetics (10 credits) 
 

GEU4400X Human Genetics and Genomics (10 credits) 
 

GEU4400X Medical Genetics (10 credits) 

Capstone Project 
(20 credits) 

 
GEU4400X Molecular and Cellular Genetics (S1 & S2)     10 credits 
Instructors: Adrian Bracken, Jane Farrar, Mani Ramaswami, Seamus Martin, Matthew 
Campbell 
Module Description: The module covers different aspects of cellular genetics and molecular 
genetics and includes the following areas: Genetic and Non-Genetic Mechanisms in Cancer, 
Transgenic Animals and Gene Therapy, Genetics and Immunology of Neural Diseases, 
Functions, Mechanisms and Genetics of Prion-Domain Proteins and Programmed Cell Death. 
Assessment: 100% end of year examination. 
 
GEU4400X Evolutionary, Population and Developmental Genetics (S1 & S2)  10 credits 
Instructors:  Seamus Martin, Frank Wellmer, Kevin Mitchell, Juan Pablo Labrador, Dan 
Bradley 
Module Description: The aim of this module is to expand the knowledge acquired in the 
previous year on genetic analysis and developmental genetics. Areas covered in the module 
are Human Evolutionary Genetics, Molecular Evolution, Developmental Genetics of 
Drosophila, Genetics of Neural Development, Behavioural Genetics 
Assessment: 100% end of year examination. 
 
GEU4400X Human Genetics and Genomics (S1 & S2)     10 credits 
Instructors: Aoife Mc Lysaght, Adrian Bracken, Tony Kavanagh, and Kevin Devine 
Module Description: This module expands general and molecular genetics subjects already 
introduced in the previous year with a general course on Principles of Genetics and specific 
ones on Genetics and Genomics. 
Assessment: 100% end of year examination 
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GEU4400X Medical Genetics (S1 & S2)        10 credits 
Instructors:  Jane Farrar, Aoife Mc Lysaght, Russell Mc Laughlin, Juan Pablo Labrador, Kevin 
Devine, Frank Wellmer, Seamus Martin, Matthew Campbell, Dan Bradley, Adrian Bracken, 
Tony Kavanagh, Mani Ramaswami, Kevin Mitchell 
Module Description: This module will expand on the previous year’s module on Medical 
Genetics, highlighting the power and utility of genetic information to understand the 
molecular basis of human disorders, and to greatly aid in disease diagnosis, prognosis and 
development of novel treatments.  
Assessment: 100% end of year examination 
 
GEU4400X Capstone Project and Review  (S1 & S2)      20 credits 
Instructors:  Aoife Mc Lysaght, Russell Mc Laughlin, Juan Pablo Labrador, Kevin Devine, 
Frank Wellmer, Seamus Martin, Matthew Campbell, Dan Bradley, Adrian Bracken, Tony 
Kavanagh, Mani Ramaswami, Kevin Mitchell 
Module Description:  
In this module the student will undertake a capstone project divided into three 
components: a) a 10-week research project to be conducted on a topic directly related to 
Human Biology or medical research; b) a computational and data analysis practical where 
students will process and analyze data relevant to their field of study; c) tutorials for 
problem solving in the field of Human Genetics.  
Assessment: 100% continuous assessment 
 

 

 

 

 



 Learning Outcomes  
 

• Attain a deep understanding of Genetics and Heredity and related fields, from 
Mendelian genetics to the latest technological advances in Genomics, Genome 
Engineering etc.  

 
• Gather, synthesize, organize, and present information in written reports. 

 
• Demonstrate experimental skills in a range of laboratory/bioinformatics techniques; 

demonstrate the development of practical scientific numerical and analytical skills 
on data analysis. 

 
• Apply the scientific method as fundamental mechanisms for critical analysis and 

problem solving. 
 

• Use of general texts, reference books, scientific literature, reports, and a range of 
digital resources to develop future personal knowledge of scientific issues through 
continued independent learning 
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