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MAYNOOTH UNIVERSITY DEPARTMENT OF BIOLOGY
Information for Fourth Year Double Honours Students 2020 - 2021
Please read this manual carefully and keep it safely so that you can refer to it during the year.
The Biology staff extends a warm welcome back to all Fourth Years; we hope you will enjoy your final year
with us and gain valuable skills and knowledge.
AIMS OF THE BIOLOGY DEPARTMENT
To enhance students’ knowledge and understanding of important concepts in the Biological Sciences and to
develop their analytical, practical and communication skills and appreciation of environmental and other
bioethical issues.

Teaching Staff

Dr. Özgür Bayram
Dr. Marion Butler
Dr. Jim Carolan
Dr. Noreen Curran
Dr John Devaney
Dr. Paul Dowling
Prof. Sean Doyle
Dr. Karen English
Dr. David Fitzpatrick
Dr. Emmanuelle Graciet
Prof. Christine Griffin
Dr. Andy Hogan
Prof. Kevin Kavanagh
Dr. Lorna Lopez
Dr. Gail Maher
Prof. Bernard Mahon
Dr. Joanne Masterson
Dr. Eoin McNamee
Dr. Conor Meade
Dr. Sinead Miggin
Prof. Paul Moynagh
Head of Department
Dr. Jackie Nugent
Prof. Kay Ohlendieck
Dr. Rebecca Owens
Ms. Teresa Redmond
Dr. Mark Robinson
Dr. Martina Schroeder
Dr. Fiona Walsh

6879
3856
6367
3834
6117
6368
3858
6290
6844
6255
3841
6118
3859
7498
7496
3835
6369
6148
6386
3855
6105
3857
3842
3839
3860
6853
7246

Room

E-mail

2.31
B3.18
2.29
1.18
F6
2.35
1.24**
B3.17
1.26**
B1.25
2.36
B2.16
2.39
2.25
2.27
B2.15
B2.17
B2.19
2.34
B3.14
B3.15

ozgur.bayram@mu.ie
marion.butler@mu.ie
james.carolan@mu.ie
noreen.curran@mu.ie
john.devaney@mu.ie
paul.dowling@mu.ie
sean.doyle@mu.ie
karen.english@mu.ie
david.fitzpatrick@mu.ie
emmanuelle.graciet@mu.ie
christine.griffin@mu.ie
andrew.e.hogan@mu.ie
kevin.kavanagh@mu.ie
lorna.lopez@mu.ie
abigail.maher@mu.ie
bernard.mahon@mu.ie
joanne.masterson@mu.ie
eoin.n.mcnamee@mu.ie
conor.meade@mu.ie
sinead.miggin@mu.ie
paul.moynagh@mu.ie

B1.23
2.33
2.30
1.21**
B1.21
B2.18
B1.24

jackie.nugent@mu.ie
kay.ohlendieck@mu.ie
rebecca.owens@mu.ie
teresa.redmond@mu.ie
mark.robinson@mu.ie
martina.schroeder@mu.ie
fiona.walsh@mu.ie

Consultation Time

Tuesday 11.00-13.00
Monday 11.30-13.30
Monday 11.00-14.00
Friday after lecture
Monday 11.00 - 13.00
Tuesday 11.00-13.00
Tuesday 10.00-11.30
Monday 14.00-16.00
Monday 15.00-16.30
Tuesday 10.00-12.00
Tuesday 11.00-13.00
by appointment
Mon & Wed 14.00-16.00
Tuesday 11.00 - 13.00
Tuesday 11.00-12.00
Monday 09.00-11.00
Monday 14.00-16.00
Monday 10.00-11.30
Monday 12.00-13.00
Tuesday 12.00-14.00
Monday 14.00-16.00

Monday 10.00-12.00
by appointment
Wednesday 10.00-11.30
During practical classes
Tuesday 14.30-15.30
by appointment
Thursday 11.00-12.30

*Phone prefix: (01) 708 except numbers in red which are prefixed by (01) 474…
**=Located on ground floor Callan Building; F=Located in Foyer, 1st floor Callan Building; B=Biosciences &
Electronic Engineering Building
The times when staff are normally available for consultation are given above. Appointments for other
times must be arranged with individual lecturers.
Administrative Offices: Room 2.40 and 2.41
Open daily: 10am-12.45pm; 2-4pm
Office e-mail: biology.department@mu.ie
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Programme Coordinators:
OMNIBUS SCIENCE:
BIOTECHNOLOGY:
SCIENCE EDUCATION:
BIOLOGICAL & BIOMEDICAL SCIENCE:

Dr. Jackie Nugent
Prof. Sean Doyle
Dr. Jackie Nugent
Prof. Kevin Kavanagh

MAP (MATURE AND ACCESS STUDENTS) ACADEMIC ADVISOR:
Dr. Joanne Masterson
Dr. Martina Schroeder
POSTGRADUATE COORDINATOR:
MSC IN IMMUNOLOGY & GLOBAL HEALTH:
Dr. Sinead Miggin
For urgent matters the Programme Coordinators and/or Head of Department may be contacted in their
rooms at any time. Please contact biology.department@mu.ie to make an appointment.
4th Year Committee: The members will be Ozgur Bayram and Paul Moynagh and 4 fourth year students elected
by the MSU (1 Single Honours,1 Double Honours student and 2 Biological & Biomedical Science Students). The
committee will discuss problems and matters of interest. If you have issues which you would like to be
considered you should tell your representative. Ozgur Bayram will be responsible for Group 1 (Literature
Project and professional modules). Paul Moynagh will be responsible for Group 2 (Research Project). Please
direct any queries concerning your course to the appropriate group head.
Module Coordinators:
CODE
BI401
BI403
BI405
BI406
BI407
BI410
BI411
BI422
BI424
BI426
BI428
BI435
BI436
BI437
BI439
BI440
BI441
BI443

NAME
Environmental Field Studies
Plant Biotechnology
Advanced Immunology
Behavioural Ecology
Tumour Biology
Plant Developmental Biology
Bioethics & Biotechnology
Research Methodology 1
Literature Project 1
Advanced
Practicals/ProfessionalModules1
Laboratory Project 1
Molecular Ecology and Biogeography
Medical Mycology
Neuromuscular Biology
Antibiotics: Discovery, Modes of Action &
Resistance
Control of Protein Activity
Fungal & Bacterial Secondary Metabolism
Clinical Proteomics: Discovery, Validation
& Medical Utility

Coordinator
Conor Meade
Noreen Curran
Martina Schroeder
Christine Griffin
Bernard Mahon
Jackie Nugent
Sean Doyle
Fiona Walsh
Ozgur Bayram

e-mail address
conor.meade@mu.ie
noreen.curran@mu.ie
martina.schroeder@mu.ie
christine.griffin@mu.ie
bernard.mahon@mu.ie
jackie.nugent@mu.ie
sean.doyle@mu.ie
fiona.walsh@mu.ie
ozgur.bayram@mu.ie

Fiona Walsh
Paul Moynagh
Conor Meade
Kevin Kavanagh
Kay Ohlendieck
Fiona Walsh

fiona.walsh@mu.ie
paul.moynagh@mu.ie
conor.v.meade@mu.ie
kevin.kavanagh@mu.ie
kay.ohlendieck@mu.ie
fiona.walsh@mu.ie

Emmanuelle Graciet
Ozgur Bayram
Paul Dowling

emmanuelle.graciet@mu.ie
ozgur.bayram@mu.ie
paul.dowling@mu.ie
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DOUBLE HONOURS COURSE OUTLINE:
YOU MUST OBTAIN 60 CREDITS TO OBTAIN YOUR DEGREE. (30 BIOLOGY + 30 OTHER SUBJECT)
BI422 Research methodology 2 (2.5 credits) AND
EITHER
BI424 Literature project 2 (5 credits)* AND BI426 Advanced practicals/Professional modules 2 (2.5
credits) AND Four lecture Modules
OR
BI428 Laboratory Project (7.5 credits) (scheduled in either semester 1 or semester 2) AND Four
Lecture Modules.

DOUBLE HONOURS SEMESTER 1 OUTLINE:

BI422 Research methodology 2 (2.5 credits) AND

EITHER
BI424 Literature project (5 credits) AND BI426 Advanced practicals/Professional modules 2 (2.5
credits)
OR
BI428 Laboratory Project 2* (7.5 credits) (if scheduled in semester 1).
LECTURE MODULES (5 credits each)
One, Two or Three lecture modules from:
BI403 Plant Biotechnology
BI405 Advanced Immunology
BI441 Fungal & Bacterial Secondary Metabolism
BI407 Tumour Biology
BI411 Bioethics & Biotechnology

NC
MR/MS
OB
BM
MD/SD

DOUBLE HONOURS SEMESTER 2 OUTLINE:

Either
BI426 Advanced practicals/Professional modules 2 (2.5 credits) (continued)
OR
BI428 Laboratory Project 2* (7.5 credits) (if scheduled in semester 2).
LECTURE MODULES (5 credits each)
One, Two or Three lecture modules from:
BI406 Behavioural Ecology
CG
BI443 Clinical Proteomics: Discovery, Validation & Medical Utility PDo
BI410
BI435
BI437
BI439

Plant Development
Molecular Ecology and Biogeography
Neuromuscular Biology
Antibiotics: Discovery, Modes of Action & Resistance
4

JN
CM
KO
FW

OR

BI436 Medical Mycology
BI440 Control of Protein Activity

KK
EG

OR

Biology Prizes:
Mason Technology Prize for best overall performance in 4th year: Medal + cash prize
Biology Prize for best 4th year laboratory project: cert + cash prize
Fourth Year Interviews with External Examiner:

Please note: The external examiner, interviews several students each year. Please ensure that you
remain available to attend for interview, which usually takes place after the Summer Exams (between 311 June). If you have particular difficulty about being available at that time please discuss the matter with
Professor Moynagh.
Copies of previous exam papers may be used as a guide to the types of question which might be set, but you
are reminded that courses are continually evolving and the content may not remain the same from one year
to the next. Past examination papers can be obtained from the Library homepage
https://www.maynoothuniversity.ie/library at the bottom left of the screen in Quicklinks.
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CONTINUAL ASSESSMENT & PRACTICAL MODULE DESCRIPTORS
DOUBLE HONOURS STUDENTS:
INTRODUCTORY LECTURE: MONDAY 28 SEPT Remotely on Teams 2-3.30pm
BI422 Research Methodology 1 Schedule (8 x 1hr lectures; 6 x 90 minute practicals as below).
Accessing online material:
All of the introductory recordings for the practical labs and either the online lecture itself or a link to the
lecture will be provided by the lecturer responsible on the BI422 Moodle pages.
The laboratory practical classes are run in two separate groups. Each student has been assigned a group.
Group 1 students will attend the first session and group 2 students will attend the second session. Details of
where and when each group will attend the practical classes are also on Moodle.
Double honours students taking chemistry will attend the laboratory practical class on October 7th via
online learning and will not attend the practical class in the laboratory.
DATE
Tues 29 Sept
Wed 30 Sept
Wed 30 Sept

TIME
1-2pm
9am
Group 1: 1:30
– 3pm
Group 2: 3:45
– 5:15pm
Practical on
Moodle
Group 1: 2 –
3:30pm
Group 2:
4:15 –
5:45pm
9am

PLACE
Online
Online
Teaching Lab 1

TITLE
Laboratory Safety Lecture 1*
Laboratory Safety Lecture 2*
Introduction to Lab Techniques

GIVEN BY
A. Power
A. Power
G. Maher

Online

Basic Microbiological Techniques

K. Kavanagh

Teaching Lab 1

Basic Biochemical Techniques 1

O.Bayram

Online

E. Strain

Online
Teaching Lab 1

Tues 06 Oct

10am
Group 1: 2 –
3:30pm
Group 2:
4:15 – 5:45
pm
Moodle

Options with your degree (incl.
introduction to career planning,
postgrad study & employment)
Plagiarism/Turnitin
Molecular Biology Techniques 1

A. Carey

Wed 07 Oct
Wed 07 Oct
Wed 07 Oct

9am
2-4pm
4pm

Online
Online
Online

Thurs 08 Oct
Friday 09 Oct
Fri 09 Oct
Fri 09 Oct

3-5pm
9am
10am
1pm

Online
Online
Online
Online

Accessing Information: Library
(4 videos posted before 5th Oct)
GM Induction
Molecular Biology Techniques 2
Basic Microbiological Techs/ Intro
to Lab Techniques Questionnaire
Introduction to Excel
Postgraduate Study
How to write a Science CV**
Thesis Writing 1

Wed 30 Sept
Thurs 01 Oct

Fri 02 Oct
Fri 02 Oct
Mon 05 Oct

Online
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C. Meade
F. Walsh

A. Power
F. Walsh
K. Kavanagh/
G. Maher
G. Maher
M.Schroeder
E. Strain
P. Moynagh

Tues 13 Oct

11am

Online

Basic Biochemical Techniques 1
Questionnaire

O. Bayram

*Students must pass a LABORATORY SAFETY EXAM before they can begin BI425, BI446 or BI445. This will
be a Moodle based exam; arrangements for this exam will be discussed at one of the Laboratory Safety
lectures above.
**There will be a CV assignment at the end of the Career Module which the department will keep on file. Academic
staff may refer to this document when preparing any references you may request during the year.
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BI424 Literature Project 2
A 6-week independent literature project. The topics will be set by the Academic staff of the Department.
They will collectively cover a wide range of biological disciplines, and where possible the student will have an
element of choice on the subject area. Individual topics will have a narrow enough focus to ensure a survey
of the primary literature is appropriate. Projects will be assessed based on thesis write-up (80%) and an oral
presentation (20%) of the research topic.

BI426 Advanced Practicals/Professional Modules 2

IMPORTANT: CHECK THE TIMES AGAINST YOUR SECOND SUBJECT SCHEDULE AS
SOME PRACTICAL OR PROFESSIONAL MODULE TIMES WILL CLASH with the 2nd
subject schedule and will not be available to you.
One advanced practical (1 x 9 hour labs) from:

SEMESTER 1:
- Applied Medical Mycology: week 4, 19-23 October, Lab 2 & 3; Mon 3-6; Tues 3-5; Wed 3-4.30; Thurs 3-4
- Protein Bioinformatics: week 6, 2-5 November, Lab 3; Mon 3-6; Wed 3-6; Thurs 2-5
- BioPharma – producing human therapeutics in plants: week 8, 16-19 November, Lab 3; Mon 3-6pm; Wed
2-5pm, Thurs 2-5pm
-Clinical Applications 1: week 11, 7-10 December, Lab 3; Mon 3-6pm, Wed 2-5pm, Thurs 2-5pm
-Bacterial Sequencing: week 12, 14-18 December, Lab 2 & 3; Mon 3-6; Tues 2-5; Wed 3-6, Thurs 2-5
SEMESTER 2:
-Behavioural Observation: week 1, 1-4 February, Lab 2 & 3; Mon 2-5pm, Tues 2-5pm, Wed 2-5pm
-Immunology: Assessment of Antibody response by ELISA: week 2, 8-10 February, Lab 2 or 3; Mon 2-5pm,
Tues 2-5pm, Wed 2-5pm
-Mammalian Cell Culture: week 4-5, 23,24 Feb & 2 Mar, Lab 3; Tues 2-5pm, Wed 2-5pm, Tues 2-5pm
-Abnormal Phosphorylation in Cancer Development: week 5, 1-4 Mar, Lab 3; Mon 2-5pm, Wed 2-5pm,
Thurs 2-5pm
-Clinical Applications 2: week 6, 8-11 March, Lab 3; Mon 2-5pm; Wed 2-5pm; Thurs 2-5pm
-Comparative Genomics of Pathogenic Bacteria: week 8, 22-25 March, CBCL1; Mon 2-5pm, Wed 2-5pm,
Thurs 2-5pm

One professional module (1 x 8 hours lectures/computer labs) from:

SEMESTER 1:
-Personal effectiveness (P.Hehir): weeks 4&6, 19-22 October & 2-5 November, Mondays 3-4pm CB9;
Wednesdays 3-5pm CB7; Thursdays 3-4pm CB9
- End User computing (S.Chakraborty): weeks 7-8, 9-12 November, Mondays 3-4pm CB9 & 4-5pm SLT;
Wednesdays 2-4pm EOLAS 002 lab; Thursdays 3-4pm CB9
- Communicating Science in the Media & Society (V.McDermott): weeks 9-10, 23-26 Nov & 30 Nov-3 Dec,
Mondays 3-4pm CB9; Wednesdays 3-5pm CB7; Thursdays 3-4pm CB9
SEMESTER 2:
-Management of Information Security (T.Dowling): weeks 1-2, 1-4 & 8-11 February, Mondays 3-4pm CB9;
Wednesdays 3-5pm CB1; Thursdays 3-4pm 6 February CB7, 13 February CBCL1
-Creativity and Innovation (A.Valencia): weeks 3-4, 15-18 & 22-24 February, Mondays 3-4pm CB9,
Wednesdays 3-5pm CB1, Thursdays 3-4pm CB7
-Patenting and Licensing of Biological Products (SD/AH): weeks 9-10, 29 Mar-1 Apr & 12-15 Apr, Mondays 34pm CB9, Wednesdays 3-5pm CB1, Thursdays 3-4pm CB7 (Questionnaire 26 April 3-3.30pm Lab 2)
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Advanced Practical Descriptions:

SEMESTER 1
Applied Medical Mycology (Prof. Kevin Kavanagh)
A number of yeasts have been implicated in superficial and systemic diseases in humans. In general, the
superficial diseases (oral candidosis, 'Thrush', cutaneous infection) can be effectively treated with either
azole or polyene drugs and under most circumstances are not life threatening. However, systemic diseases
occur in severely debilitated individuals and are potentially fatal. Treatment may be protracted and often
fails to arrest the dissemination of the yeast. The ability to differentiate yeasts is critically important since it
facilitates treatment and allows the tracking of yeasts implicated in recurring bouts of superficial disease. In
this practical we shall examine means of morphologically distinguishing between pathogenic yeast species
and of discriminating between them on the basis of their altered susceptibilities to antifungal agents.
Restriction Fragment Length Polymorphisms may be used to differentiate between the main fungal
pathogens and this technique will be used in conjunction with the variations evident in the whole cell
protein banding pattern to identify and distinguish yeast strains. At the end of this practical the student will
be familiar with the main techniques used to rapidly identify the most common yeast pathogens of humans
and the reasons why identification is important for patient recovery.
BioPharma – producing human therapeutics in plants (Dr. Emmanuelle Graciet, Dr. Jackie Nugent)
Plants are emerging as a major platform for industrial-scale production of a range of recombinant products
including many human therapeutics. The purpose of this advanced practical is to provide familiarity with
some of the methods involved in producing human therapeutic proteins in plants. Students will: carry out
plant transformation with a gene of interest for therapeutic applications; assess gene expression in planta;
purify the human therapeutic protein from total plant protein and assess the purity of the isolated protein
by polyacrylamide gel electrophoresis (PAGE). This practical will allow students to gain competence in a
range of highly transferable molecular laboratory techniques including reporter gene assays, protein
isolation, protein purification and PAGE.
Clinical Applications 1 (Dr. Eoin McNamee)
Central to the diagnosis and subsequent treatment of disease is biomarker discovery, involving the
identification of molecules (usually proteins) that are more or less abundant in samples taken from patients
with and without a disease. The most commonly used biomarkers are those that are found in the fluid
fractions of our body such as saliva, urine or blood as their identification generally involves non-invasive and
rapid procedures. Samples are screened for the presence or quantity of the biomarker protein and thus give
the clinician an idea of whether the patient is suffering from a disease and the stage of disease progression.
Although biomarker screening involves focusing on one or two individual proteins, their initial discovery
require high throughput analysis of thousands of proteins (e.g. the blood serum proteome) to find those that
are consistently different or diagnostic for a disease.
One of the most commonly used methods for high throughput proteome characterisation is 2
Dimensional Electrophoresis (2DE). During these practicals you will conduct 2DE and LC-MS/MS on samples
representing serum obtained from patient’s that have been diagnosed with ovarian cancer. By comparing
the 2D profiles of sufferers and non sufferers it is anticipated that differentially expressed proteins will be
identified; proteins which could represent novel biomarkers for ovarian cancer. Differentially expressed
protein spots will be excised and identified using mass spectrometry. The techniques and experience you
obtain during these practicals will be valuable to those interested in immunology, clinical research, drug
discovery, proteomics and mass spectrometry.
NOTE: Clinical Applications 1 and Clinical Applications 2 (Semester 2) are linked, and as such it is
recommended that students take both advanced practicals where possible.
Bacterial sequencing (Dr. Fiona Walsh)
This practical will incorporate some of the molecular techniques and bioinformatics analysis used to
determine the complete DNA sequence of bacteria using Oxford Nanopore technology (ONT). This course
will cover the wet lab preparation of libraries from genomic DNA, with a focus on the critical steps and
potential pitfalls and understanding what constitutes a ‘good’ sample for purpose of best results using the
technology. Advances in sequencing now allow scientists to sequence a bacterial genome in a week using a
small machine and a laptop known as ONT. The practical experiment will involve extracting the DNA from
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bacteria and checking the quality and quantity is sufficient for sequencing. The samples will be prepared for
sequencing by generating a library prep. The flow cell will be loaded with the prepared samples. The
sequencing run will be performed by the machine. The sequencing data will be analysed for quality and
filtered. The resulting data will be mapped to known bacterial genomes and assembled using software tools
such as Minimap2 and Canu. The bacterial genome will be visualised and investigated for mutations or
inserted genes of interest.
Learning Outcomes
After this course you should be able to:
• Prepare libraries from genomic DNA for whole genome approaches to nanopore sequencing
• Run Oxford Nanopore Technology (ONT) device and assess sequencing performance during a run
• Understand the basics of ONT data handling and analysis
• Analyse and interpret ONT whole genomic data from bacterial samples
Protein Bioinformatics (Prof. Kay Ohlendieck)
This practical introduces students to the basics of protein bioinformatics. Many proteins consist of more
than one polypeptide chain and these individual subunits may be identical or different in primary structure.
Importantly, oligomeric proteins can assemble to become even larger supramolecular structures. A crucial
biochemical method for determining the subunit composition and spatial configuration of large protein
complexes is the XL/MS (chemical crosslinking mass spectrometry) technique. The main bioanalytical
objective of this practical is the demonstration of how mass spectrometry-based proteomics can be
combined with protein bioinformatics to determine patterns of protein oligomerisation. In addition, an
introduction to gel electrophoretic separation approaches and related biochemical methodology is given in
order for students to understand how one can unequivocally identify specific subunits in a complex mixture
of proteins. Individual sessions will focus on (i) protein identification by gel- and mass spectrometry-based
proteomics (principles of peptide mass spectrometry; comparative gel-based proteomics; fluorescence twodimensional difference gel electrophoresis), (ii) protein oligomerisation analysis using chemical
crosslinking/mass spectrometry (principles of interaction proteomics; chemical crosslinking of proteins;
XL/MS analysis), and (iii) bioinformatic protein complexome analysis (proteomic establishment of protein
families, bioinformatics of protein network analysis, protein pathway analysis).
SEMESTER 2
Abnormal Phosphorylation in Cancer Development (Dr. P.Dowling)
The aim of this practical is to identify increased levels of phosphorylation on NF-κB (nuclear factor kappalight-chain-enhancer of activated B cells) using a combination of immunoprecipitation and mass
spectrometry. Phosphorylation plays critical roles in the regulation of many cellular processes including cell
cycle, growth, apoptosis and signal transduction pathways, with abnormal phosphorylation a cause or
consequence of many diseases. Tumor necrosis factor (TNF) stimulated cells (which will increase
phosphorylation levels on NF-κB) will be analysed using immunoprecipitation, a technique of precipitating a
protein antigen out of solution using an antibody that specifically binds to that particular protein (in this case
NF-κB). This precipitated protein will then be digested with trypsin prior to mass spectrometry, an analytical
chemistry technique that helps identify the amount and type of chemicals present in a sample.
Behavioural Observation (Prof. Christine Griffin)
This course introduces students to methods for sampling and recording animal behaviour. You will learn how
to categorize behavioural events and record them objectively. Using these skills, you will then devise, carry
out and analyse the results of an experiment testing a hypothesis about how certain animals behave. Usually
the subjects of the experiments are insects. The course material includes video recordings (birds,
chimpanzees etc), and observations of live animals (such as insects) in the lab.
Clinical Applications 2 (Dr. Eoin McNamee)
The successful treatment of disease depends on early detection which in many cases involves screening
patient samples for specific diagnostic biomarkers. These biomarkers are usually proteins that vary
significantly in quantity during the disease. Mor et al., (2005) identified a number of biomarkers associated
with ovarian cancer (OVCA). One of these proteins, prolactin, was shown to be consistently higher in
abundance in patients with OVCA. Subsequently prolactin has been used in clinical situations as a pre-screen
for OVCA and to monitor the success treatment in patients with OVCA. In the following set of Advanced
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Practicals the presence and progression of ovarian cancer will be investigated using antibodies for prolactin.
Students will initially assess patient serum samples for the presence of elevated prolactin (compared to a
negative control) and then evaluate the success of different cancer treatments. The presence of prolactin
will also be confirmed using mass spectrometry-based proteomics.
Over the course of these practicals you will be introduced to many of the core methods used to study
proteins, including protein extraction and quantification, SDS PAGE, Western Blotting and ELISA. These
techniques and the experience you obtain during these practicals will be valuable to those interested in
immunology, clinical research, drug discovery and proteomics.
Comparative Genomics of Pathogenic Bacteria (Dr. David Fitzpatrick)
Genomics is defined as the study of an organisms complete genome sequence. The first complete genome to
be sequenced was the bacterium Haemophilus influenzae in 1995 at a cost of millions of dollars. Today more
than 1,300 bacterial genomes have been sequenced. With the advent of next generation sequencing
technologies the costs of sequencing a bacterial genome are decreasing rapidly and it is now possible to
sequence a complete bacterial genome for approximately two thousand dollars. This practical will examine
next generation sequence techniques and use computational approaches to assemble a bacterial genome
from the raw sequence reads. Once we have an assembly, we will computationally locate genes and perform
a partial annotation by comparing them to a database of genes with known functions. When annotated we
can determine if our bacterial genome contains any genes normally associated with disease. Finally, we will
use comparative genomics to compare the genomic sequence of a pathogenic bacterium to a nonpathogenic bacterium in an attempt to determine putative virulence factors.
Immunology: Assessment of Antibody response by ELISA and Detection of Proteins by Western Blotting
(Dr. M. Schroeder).
The immune system responds to proteins on infectious organisms and in vaccines, by mounting cellular and
humoral immune responses to foreign antigens. Antigens are simply short amino acid sequences that are
recognized as foreign, or non-self, in the host organism. B cells produce antibodies that can bind to almost
any antigen and these can be detected in serum or mucosal secretions of immune individuals. The
immunoglobulin molecules (antibodies) in the serum can be detected by a variety of techniques, including
enzyme-linked immunoassay (ELISA). The ELISA is based on the principle that the protein antigen binds to
plastic on the wells of an assay plate and when the serum is added the antibodies specific for that antigen
will selectively bind to the antigen (other antibodies in the serum specific for another antigens will not bind
and can be washed away). The bound antibody can be detected by using a second antibody raised against
the immunoglobulin of the species from which the serum was obtained (e.g. anti-mouse IgG) coupled to an
enzyme, which converts a colourless substrate to a coloured product, which can be detected by
measurement of absorbance.
The ability of antibodies to bind to other proteins, coupled with the ability of the immune system to
generate endless antibody variants all with their own antigenic specificity, make antibodies the perfect tools
with which to identify almost any protein. These characteristics are taken advantage of in Western blotting
where antibodies raised against a specific protein (e.g. a HIV protein) can be used to detect the presence of
this protein in a complex protein mixture that may contain thousands of other proteins. Western blotting is
a technique where complex mixtures of proteins that have been separated by electrophoresis and blotted
onto a solid support (e.g. PVDF, nitrocellulose) are probed for the presence of the protein of interest using
an antibody raised against that protein. The bound antibody is subsequently detected by a method similar
to that described for the ELISA procedure above
Mammalian Cell Culture (Dr. A. Hogan)
Cells that previously grew in humans or animals (in vivo) can be modified to grow (culture) in glass or plastic
vessels in the laboratory (in vitro). Cultured mammalian cells are used widely and extensively as an
alternative to using animals in research. Whole animals are highly complex and contain many different cell
types with diverse and interacting activities. Cell cultures (for example lung epithelial cells, skin cells, bone
cells etc.) reduce this complexity and enable more specific questions to be addressed in a simplified context.
In addition, cell culture reduces the numbers of animals required to address scientific questions.
Specific growth conditions must be maintained in order to keep the cells alive outside the body and
a number of special skills are required to preserve the structure, function, behavior and biology of the cells.
The conditions and skills include: using specialised growth media, storing the cells at 37°C and importantly,
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using ‘aseptic’ technique to prevent microbial contamination and death of the cultures which lack the
immune defense system present in the full organism. This course describes the basic skills required to
maintain and preserve cell cultures: aseptic technique, medium characteristics, passaging, freezing and
storage, recovering frozen stocks, and counting viable cells. Students will then use these skills to carry out
experiments to study factors that affect the growth and structure of lung cells.
Professional Modules:
Communicating Science in the Media & Society (Veronica McDermott)
The public rely on mass media, in all its forms, for information and appreciation of science as a pervasive
force in 21st century society to drive innovation and sustainable development, and underpin continuing
progress in health and social welfare. In turn, the scientific community, in all its various manifestations,
relies on ‘public trust’ in science, in particular in its integrity, credibility, and expertise, to maintain their
enterprise.
Designed for final year biology and biomed students, this course focuses on the challenges and opportunities
available to scientists to engage effectively with the public in the continuously transforming media
environment of the internet age. Lectures and workshops explore those aspects of science communication
theory and practice, most relevant to scientists at career entry level, including:
• Understanding processes of science ‘news’ construction and contemporary science journalism;
representations of science across all media platforms and in popular culture
• Appreciation of political and social contexts that impact scientists’ media interactions
• Introduction to basic skills necessary for effective science communication and public engagement
Final assessment is by 1500-word essay based on individual choice of assigned topics based on course
content.
End User Computing (Sutirtha Chakraborty, Dept. of Computer Science)
The World Wide Web is the fastest growing communication medium on earth. This growth has created huge
demand for new designers specialising in web design. In this course, you will be planning, designing and
launching a complete website with creative interfaces, strong graphic images and functional website
organisation. The course focuses on the development of your design skills and creativity rather than simply
concentrating on software programming. The technical issues, of web design, will be sufficiently covered
when and where they impact upon the design process. Topics covered include raw HTML coding, Design and
Visual Logic Principles, Javascript programming, Website Navigation Structures Cascading Style Sheets.
Students will be required to submit a compulsory project to build a complete website demonstrating their
newly acquired web design skills.
Personal Effectiveness (P. Hehir, Adult Education Consultant)
This course will consider three broad areas - time management; presentation skills and interpersonal skills.
People who are successful in their business, professional and private lives are usually very efficient at
deciding which of the many tasks they have to do are the most important (and in doing them!). As part of
this course we will look at ways to make best use of the time available so that routine tasks are
accomplished quickly and sufficient time is left available for non-urgent but important tasks such as strategic
planning, networking, learning new skills etc. Research scientists, as well as people working in
business/industry/banking/journalism etc., are often required to make oral presentations on their work or to
present technical information at meetings. So good communication skills are a very valuable asset. In this
course we will try to get a better understanding of what it is that makes a good presenter and a good
presentation and students will have the opportunity to practice their presentation skills. Lastly the course
will consider the area of interpersonal skills - how to work effectively and harmoniously with other people colleagues, team members, subordinates & superiors.
Creativity and Innovation (A.Valencia, Dept. of Design Innovation)
Creativity and innovation are skills that top the agenda in science, business and the public service. Everyone
is looking for more and better ideas to succeed in their chosen career. This module will boost both your
creative competence as well as your creative confidence. It will help you build a life-long capacity to
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generate and develop novel, creative and appropriate ideas to help exploit opportunities or to solve complex
problems. There are three sections: the first deals with you and your creativity - how and where to find the
great ideas you will need during your career. It looks at individual, group and organisation-level creativity
and ways to enhance them. The second strand is focused on impact; on creating value. Innovation has been
described as turning ideas into money and this module focuses on how to develop a compelling distinctive
value proposition for you personally and for your ideas. The third section introduces you to Design Thinking
- a process for managing innovation that has been developed in Stanford and is increasingly being used by
the innovation leaders in industry and the public sector.
Management of Information Security (T. Dowling, Claude Shannon Institute)
Computers and the internet are here to stay. Organizations are becoming more aware of the need to defend
themselves in this environment. This process needs to be organized and managed (due to image and also
legislation), taken away computer gurus and given to decision makers. This introduction is a survival guide
for anyone who wishes to become more secure in this increasingly insecure world.
The objectives of this course are to describe how to manage and defend information in an organisation. The
focus is on managers not computer science and no coding will be expected for the course.
The course falls into four main categories
Core: The cryptographic techniques that can protect information. What are they and how can they be of use
to you?
Technical: The systems that can be used to protect information. If you ever wondered how safe your
facebook or PC password is, how someone can see the web page you are looking at or how someone can
recover deleted files then this will be of interest.
Legal: What are your responsibilities when handling client information? What is legal and not legal when
using security tools. What is social engineering and why is it so successful?
Management: What assets should a manager protect?
How do you assess and manage risk?
How do you develop and implement useful security policies?
How to you minimize the effect of attacks?
How do you recover from disasters?
How do you develop multilevel security?
How do you know when a techie is talking B%^&*£T?
Patenting Evaluation and Licensing of Biological Products (Prof. S. Doyle, Dr. A. Hogan)
Following discovery of a new biological product or process in the laboratory, the first step to
commercialization is to establish intellectual property rights by submitting a patent application. This involves
a thorough search of existing patents in the area and close scrutiny of submitted material, including
supporting experimental data, by national and international patent agencies. Once a patent has been issued
the next step is to seek an industrial partner or raise the finance to scale up production and begin the
process of evaluation prior to licensure. The transition of a biological product (e.g. vaccine or blood product)
from laboratory to the marketplace requires evaluation in humans in clinical trials and approval by
regulatory authorities. Biological products are evaluated in a sequence of clinical trials, which provide
increasingly stringent tests on safety and efficacy. Successful completion of three phases of clinical trials is
normally required prior to licensure, after which further observational studies are undertaken to monitor
performance in the field. The World Health Organization (WHO) establishes minimal requirement for
biological products, which form the basis for assuring acceptability of products globally. In general, they
specify the need for appropriate starting materials, including seed pools; strict adherence to established
protocols; tests for purity, potency, and safety at specific steps during production; and the keeping of proper
records. These requirements provide guidelines for those responsible for production and control procedures
and national regulatory Authorities, such as the Federal Drug Administration (FDA) in the US or the Irish
Medicines Board usually adopt them. Each product has to be approved by the local regulatory authority
prior to marketing in that country.
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BI428 Laboratory Project 2
A 6-week independent laboratory research project. Students undertake a research project under the
guidance of a supervisor. Students may be provided with a reading list but are expected to perform a
literature search to familiarise themselves with the topic assigned. Over the period of the project students
must become competent in the techniques and equipment relevant to the project. The module is assessed
based on student performance in the lab (20%), a 10-minute oral presentation of research findings (15%),
and on thesis write-up (65%).
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LECTURE MODULES (SEE http://apps.maynoothuniversity.ie/courses/?TARGET=CS&MODE=SEARCH
FOR FULL MODULE DESCRIPTIONS)
BI403 Plant Biotechnology
In the first half of the course, the commercial use of tissue culture methods for rapid clonal population of
crop plants is followed by a consideration of the potential for producing valuable chemicals in cell cultures,
and the potential for mutation breeding at the cell level. The remainder of the course looks at the
procedures for genetic transformation of crops, examines the relative merits of nuclear vs. plastid
transformation, and reviews the progress in relation to a range of traits including herbicide, pest, stress and
disease resistance, improved nutritional and storage quality of foods, and the production of valuable
pharmaceuticals.
The different methods for transforming crop plants are explained, including infection with modified
pathogens such as Agrobacterium tumefaciens, and direct DNA delivery methods such as particle
bombardment (the “gene gun”), and chemically or electrically induced uptake into protoplasts. The
importance of regulation of gene activity, and stability of the transgene are considered, alongside ethical
and safety concerns about exploiting the technology. Particular traits, which can be tackled by this approach,
are evaluated as a number of case histories. Foremost among these are those which have already led to a
marketed product, e.g. tomatoes with a long storage life, cotton resistant to boll weevil, and herbicide
resistant soybean. A number of other characters are under development in this rapidly moving field, and
new case histories will be introduced every year. BI403
BI405 Advanced Immunology
This module will provide the students with a detailed understanding of the immune system, including the
signalling pathways and effector molecules that mediate immune effector functions. Topics covered include:
Innate Immunity, Pattern recognition receptor signalling, the Major Histocompatibility complex, antigen
processing and –presentation, T and B cell activation, Immune effector mechanisms, Cell migration and
Inflammation, Transplantation immunology, the immune response to viruses and viral immune evasion.
Assessment: Total marks 100%. 70% for two hour written examination at the end of the semester, 30%
continuous assessment: Moodle based assessment 10%; MCQ 20%.
Pass standard: 40% overall with minimum 30% in written exam and 40% in continuous assessment. BI405
BI406 Behavioural Ecology
This module will enable students to develop an understanding of the adaptive value of behaviours to
animals and how these behaviours evolve. Specific topics covered include the altered behaviour of
parasitised animals (parasite manipulation and alternative explanations), optimal foraging (how animals
make decisions about what food to eat and where to look for it) and a range of topics associated with
reproductive behaviour (sexual selection, sperm competition, partitioning of reproductive effort between
mating and parenting, mating systems, and sexual conflict). The overall objective is to understand how
behavioural strategies contribute to animals’ fitness. BI406
BI407 Tumour Biology
The course is lecture based with prescribed additional reading and self directed private study. The course
examines the question “What is Cancer?” To answer this, the following topics are explored: Control of the
Cell division cycle; Cyclins and cyclin dependent kinases; Oncogenes, Tumour suppressor genes; DNA and
RNA tumour viruses; Familial cancers; a detailed study of the role of the Rb gene; P53 as the guardian of the
genome; Cell death; Positive and negative induction of apoptosis; the execution phase of apoptosis; beyond
the molecular biology of cancer; how the body resists neoplasia; tumour progression; Angiogenesis, how
diagnosis is made; the major therapeutic interventions (existing therapies and new therapies). Assessment:
Total marks 100%: 75% for two hour written examination at the end of the semester, 25% continuous
assessment: Moodle based assessments (5%), 1 MCQ 20%.
Pass standard: 40% overall with minimum 30% in written exam and 40% in continuous assessment. BI407
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BI410 Plant Developmental Biology
The course is lecture based with prescribed additional reading and recommendations for self-directed study.
Topics may vary from year to year but typically include: meristems and their importance for plant
development, how meristem architecture is established and maintained; changes in meristem identity; how
flower pattern is established. An evolutionary approach to aspects of plant development is emphasized as
much as possible.
On successful completion of the module, students should be able to:
• Discuss current views on the molecular and genetic factors that regulate aspects of plant
development e.g. meristem architecture, meristem identity, flower development.
• Explain how developmental models established for model species can contribute to our
understanding of how plant diversity has been generated.
• Evaluate recent primary literature relevant to enhancing their understanding of this subject.
• Take personal responsibility for their learning.
Assessment: Total marks 100%: 80% for two hour written examination at the end of the semester, 20% for
continuous assessment.
Pass standard: 40% overall with minimum 30% in written exam. BI410
BI411 Bioethics & Biotechnology
Module Content: How ethicists work; basic Western ethical ideas including classical and preference
utilitarianism, Kant and deontological theory, rights approaches, virtue ethics, feminist thought, the void;
application to issues in biology, biotechnology, medicine and environment. Current cases histories with
stakeholder analyses: these may include genetic engineering, cloning, patenting of biological material.
Detailed knowledge of relevant biotechnological science will form a central part of the bioethics component
of this module. Fungi are amazing reservoirs of bioactive molecules, such as penicillin and statins, which are
used to treat human diseases. Collectively, these molecules are known as natural products (NP) or secondary
metabolites (SM) and are made by fungi, and bacteria, using processes known as non-ribosomal peptide
synthesis or polyketide synthesis. This course will provide the student with a thorough understanding of
these biosynthetic processes at the molecular and proteomic level. This topic is of special relevance as many
microbial genome mining programmes are identifying ever more genes involved in NP biosynthesis.
Consequently, research in this area is beginning to reveal a range of new molecules with biomedical
potential. BI411
BI435 Molecular Ecology & Biogeography
Topics covered include: DNA polymorphism and molecular markers, particularly microsatellites and
Amplified Fragment Length Polymorphisms (AFLPs); Sexual recombination, allele inheritance and natural
selection; Statistical methods and bioinformatics tools for analyzing gene flow and inferring historical
biogeographic relationships: Wright’s indices, pairwise dis/similarity and hierarchical clustering; Gene flow
between crops and wild plants; The risks and hazards of gene-flow from GM crops; Plate-tectonics, climate
cycles and glaciation; Historical biogeography and tracing migration using nuclear, mitochondrial and
chloroplast DNA markers; The postglacial colonization of Europe by animals and plants: dispersal waves,
hybridization zones and extinction events; Population structure of tropical rainforest plants; Conservation
genetics of endangered mammals; The biogeographic impact of continent collisions – recent invasions in
Tropical Central America and Southeast Asia. BI435
BI436 Medical Mycology
Fungal pathogens are a major cause of superficial and systemic disease in immuncompromised (e.g. HIV+
patients) and immunodeficient (e.g. transplant recipients) patients and may contribute to over 4% of
hospital-based deaths. The diagnosis and treatment of fungal infections can be difficult and there is a limited
range of effective anti-fungal agents currently in use. This module will examine the molecular and cellular
mechanisms employed by fungal pathogens to colonise and disseminate within the host, and to evade the
immune response. Specific sections will examine the biology of the yeast Candida albicans and its ability to
colonise mucosal surfaces. The role of toxins in the pathogenesis of Aspergillus fumigatus, a pulmonary
pathogen, will be discussed. The emergence of ‘new’ fungal pathogens will be studied and the factors that
have lead to their emergence will be characterized. Other areas to be studied include means of diagnosing
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fungal infections, treatment options, mode of action of antifungal agents, and the immune response to
fungal infection. BI436
BI437 Neuromuscular Biology
This advanced module focuses on the molecular and cellular mechanisms of normal skeletal muscle
functions, as well as the molecular pathogenesis of selected neuromuscular disorders. Specific sections will
be concerned with the biochemistry, physiology, cell biology and ultrastructure of skeletal muscle fibres,
focusing on the molecular mechanisms underlying development, differentation, fibre transitons and
metabolic adaptations to changed functional demands. The diagnosis of muscle diseases and
pathobiochemical aspects of major neuromuscular pathologies will be examined, including a discussion of
disorders related to myasthenia gravis, myotonia, motor neuron disease, malignant hyperthermia, x-linked
inherited muscular dystrophy, disuse atrophy and sarcopenia of old age. Cell biological and biochemical
research tools in the study of the molecular pathogenesis of genetic, autoimmune and pharmacogenetic
muscle disorders are described. The potential sites for genetic and cell biological interventions at different
stages of the neuromuscular disease process will be discussed. BI437
BI439 Antibiotics: Discovery, Modes of Action & Resistance
The series of lectures would start with a short introduction into how the antibiotics that we use today were
discovered and developed over the past century. This would incorporate the discovery of the first antibiotics
all the way to the use of screening genomes for the ‘next big thing’, to explaining that most pharmaceutical
companies have abandoned their R & D in this area. The next section would introduce the students to the
different classes of antibiotics, how they differ and how they interact with the bacteria to inhibit their
growth or kill them. This section would also give a brief introduction to the pharmacodynamics and
pharmacokinetics that are necessary for the antibiotic to function in the body. The following lectures would
be a discussion of the different mechanisms of resistance and emerging resistance problems and epidemics
of resistance currently of concern. The techniques used to measure antibiotic susceptibility or resistance in
hospital laboratories and the molecular methods that we can now use would be described to highlight how a
combination of phenotypic and molecular tools can aid the understanding of resistance. There will also be a
section on the origins of antibiotic resistance and how resistance mechanisms may have entered into the
human food chain or other possible routes of transmission to human pathogens and the importance of
human waste in the propagation of resistance in the water supply and environment. The module would
encompass human, agricultural and environmental antibiotic use and resistance to discuss the problem from
a One Health perspective.
Lecture content (two lectures for each topic):
1. Antibiotic history and discovery from 20th to 21st century.
2. Antibiotic classes, mode of action and bacterial inhibition or killing.
3. Pharmacokinetics and pharmacodynamics of antibiotics.
4. Mechanisms of antibiotic resistance.
5. Emerging antibiotic resistance problems and epidemics worldwide.
6. Measuring antibiotic resistance in a hospital laboratory.
7. Molecular methods used to detect the emergence and spread of resistance.
8. Origins and transfer of antibiotic resistance prior to the pathogen. BI439
BI440 Control of Protein Activity
Proteins are fundamental cellular components that regulate practically all processes in the cell. The control
of their activity and abundance is essential for their physiological function and therefore needs to be tightly
regulated. This course focuses on the cellular mechanisms leading to the control of protein activity and
abundance and describes how changes in protein function affect biological processes (e.g. transcription,
developmental programs, immunity…). Topics covered include: basic notions of protein structure; changes in
protein activity through protein-protein interactions; control of protein activity by ligand binding; regulation
of protein activity and localization by different types of covalent modifications; role of signaling cascades
involving kinases; control of protein stability by the ubiquitin/proteasome system. These topics will be
introduced and illustrated using examples from a wide range of research areas, as well as from different
organisms such as bacteria, yeast, plants and animals. BI440
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BI441 Fungal & Bacterial Secondary Metabolism
Fungal and bacterial secondary metabolites have great potential due to their potent physiological influences
on cellular functions such as antibiotics, antivirals, antifungals, antiapoptotics, cytotoxics,
immunosuppressives, and deadly mycotoxins. Therefore, they are extremely important for medical,
biotechnological and chemical applications. The focus of this advanced module is the fungal and bacterial
secondary metabolites and the control of their production by genetic and epigenetic factors. Specific
sections found in this module will be connected with chemical biology, genetics, epigenetics and fungal
molecular biology. The major classes of microbial natural products and their biosynthetic pathways will be
introduced. Potential impact of the bioactive metabolites in biotechnology, medicine and chemical biology
will be discussed in depth. The term “gene clusters” will be introduced by analogy to prokaryotic operons.
Control of gene clusters in fungi at the chromatin and epigenetic level will be examined by examples of
histone modifications. Cellular signaling elements (MAPK, PKA, PKC) regulating the biosynthesis of fungal
secondary metabolites will be analyzed. BI441
BI443 Clinical Proteomics: Discovery, Validation & Medical Utility
This advanced module focuses on the field of clinical proteomics, which can be divided into the analysis of
body fluids and tissues. Soluble biomarkers will be discussed, which are found in biofluids including blood,
urine and saliva, are considered indicator biomolecules that assist in detecting diseased conditions at an
early stage, make discrimination between different diseases, and are useful for monitoring progression and
response to specific therapeutic strategies. Established clinical biomarkers such as carcinoembryonic antigen
(CEA) will be discussed and problems associated with their diagnostic utilities will be addressed. Expression
of tissue-based proteins (up-regulation or down-regulation) in various pathological conditions will be
explored with emphasis on metabolic and signalling pathways as potential therapeutic targets for treatment
of disease. The relationship between biomarkers and therapeutic targets will be examined and the role of
companion diagnostics in this area assessed. Underpinning clinical proteomics are the recent developments
in quantitative mass-spectrometry, array-based high-throughput protein microarrays and novel fractionation
technologies, which will be examined in detail. The role of other "omic" methodologies that are
complementary and synergistic to clinical proteomics will be reviewed, specifically looking at metabolomics
as an example.
Assessment: Total marks 100%; 80% for two hour written examination at the end of the semester;
Continual Assessment 20% (made up of 2 MCQ’s – 10% each, the first MCQ in the middle of the lecture
series and the second MCQ at the end). BI443
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DEPARTMENT OF BIOLOGY STAFF RESEARCH INTERESTS
Name &
Qualifications
Dr O. Bayram,
MSc PhD

Key Words

Research Interests

Dr M.P. Butler
BSc PhD

Cancer, Neurodegenerative Diseases, Tolllike Receptor Signalling

Dr J.C. Carolan
B.A (Mod) PhD

Proteomics, Mass Spectrometry, Genomics, https://www.maynoothuniversity.ie/biol
Molecular Biology
ogy/our-people/james-carolan#2

Dr J. Devaney
BSc PhD

Ecology, Forest Ecology, Climate Change,
Biodiversity-Ecosystem Function, Invasive
species

https://www.maynoothuniversity.ie/biol
ogy/our-people/john-devaney#2

DrP. Dowling
BSc PhD

Oncoproteomics, Biomarkers, Detection,
Biofluids, Mass Spectrometry

https://www.maynoothuniversity.ie/biol
ogy/our-people/paul-dowling#3

Professor S.
Doyle
BSc PhD

Disease diagnosis, Aspergillus fumigatus,
proteomics, nonribosomal peptide
synthesis, oxidative stress, immunoassays
and enzymology.

https://www.maynoothuniversity.ie/biol
ogy/our-people/sean-doyle#2

Dr K. English
MSc PhD

Cellular therapy, mesenchymal stem cells,
immune modulation, pre-clinical models of
inflammatory disease, organ
transplantation

https://www.maynoothuniversity.ie/biol
ogy/our-people/karen-english#2

Dr D.A.
Fitzpatrick
BSc PhD

Computational Biology, Bioinformatics,
Genome Evolution, Phylogenomics,
Genomics, Transcriptomics, Proteomics,
Fungi, Metabolic pathways, Genome
sequencing, oomycetes.

https://www.maynoothuniversity.ie/biol
ogy/our-people/david-fitzpatrick#2

Dr E. Graciet
MSc PhD

Protein degradation, ubiquitin system,
biochemistry, plant molecular biology,
plant development, plant-pathogen
interactions

https://www.maynoothuniversity.ie/biol
ogy/our-people/emmanuelle-graciet#2

Professor C.T.
Griffin
BSc PhD

Behaviour, symbiosis, physiology and
biogeography of invertebrates (insects and
their nematode parasites); nematode
pheromones

https://www.maynoothuniversity.ie/biol
ogy/our-people/christine-griffin#3

Dr A. Hogan
BSc PhD

Immunology, obesity, metabolism,
immunometabolism

https://www.maynoothuniversity.ie/biol
ogy/our-people/andrew-hogan#2

Secondary metabolism, Mycotoxins, Fungal https://www.maynoothuniversity.ie/biol
development, Cell signaling, Epigenetics,
ogy/our-people/ozgur-bayram#2
Gene expression, Protein-protein
interactions
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https://www.maynoothuniversity.ie/biol
ogy/our-people/marion-butler#2

Key Words

Research Interests

Aspergillus, Candida, Fungi, Innate
immunology, Insect, Medical mycology,
metal-cell interactions, Proteomics

https://www.maynoothuniversity.ie/biol
ogy/our-people/kevin-kavanagh#3

Dr L. Lopez
BA PhD

Genomics, Neurodevelopmental Disorders

https://www.maynoothuniversity.ie/biol
ogy/our-people/lorna-lopez#2

Dr A.M. Maher
(Contract)

Entomopathogenic nematode, microbes,
symbiosis, biodiversity

https://www.maynoothuniversity.ie/biol
ogy/our-people/abigail-maher#2

Professor B.P.
Mahon
BSc PhD
Dr J. Masterson
BSc PhD

Cell Biology, Immunology, mesenchymal
stem cells, immune modulation

https://www.maynoothuniversity.ie/biol
ogy/our-people/bernard-mahon#2

Allergy, Inflammation, Epithelial Cell
Biology, Remodeling, Mucosal Barrier

https://www.maynoothuniversity.ie/biol
ogy/our-people/joanne-masterson#2

Dr E. McNamee
BSc MSc PhD

Autoimmunity, Mucosal Immunology,
Translational Immunology, Chemokines,
microRNAs

https://www.maynoothuniversity.ie/biol
ogy/our-people/eoin-mcnamee#2

Dr C. Meade
BSc PhD

Ecology, Molecular Ecology, population
genetics and systematics of plants

https://www.maynoothuniversity.ie/biol
ogy/our-people/conor-meade#1

Dr S. Miggin
MSc PhD

Innate immunity,
toll-like receptors, inflammation,
Type-2-Diabetes, Osteoarthritis

https://www.maynoothuniversity.ie/biol
ogy/our-people/sinead-miggin#2

Professor P.
Moynagh
BA(mod) PhD

Molecular Immunology, Inflammation,
Inflammatory Diseases, Signal
Transduction,

https://www.maynoothuniversity.ie/biol
ogy/our-people/paul-moynagh#3

Dr J.M. Nugent
MSc PhD

Plant molecular,
developmental biology

https://www.maynoothuniversity.ie/biol
ogy/our-people/jackie-nugent#3

Professor K.
Ohlendieck
DipBiol PhD DSc
Dr S. O'Dea
BSc PhD

Skeletal muscle biology, proteomics,
biomarker discovery

https://www.maynoothuniversity.ie/biol
ogy/our-people/kay-ohlendieck#3

Epithelial immunology, lung disease

https://www.maynoothuniversity.ie/biol
ogy/our-people/shirley-odea#3

Dr R. Owens
BSc PhD

Pathogenic fungi, secondary metabolites,
proteomics, comparative metabolomics

https://www.maynoothuniversity.ie/biol
ogy/our-people/rebecca-owens#3

Dr M. Robinson
BBioMedSc PhD

NAFLD, ALD, NK cells, liver cirrhosis, tissueresident immune cells, immunosenescence

https://www.maynoothuniversity.ie/biol
ogy/our-people/mark-robinson#2

Name &
Qualifications
Professor K.A.
Kavanagh
BSc PhD

20

Name &
Qualifications

Key Words

Research Interests

Dr M. Schroeder
BSc PhD

Pattern recognition receptor signaling,
Host-pathogen interactions, type I
interferons, breast cancer, drug
development

https://www.maynoothuniversity.ie/biol
ogy/our-people/martina-schroeder#2

Dr F. Walsh
BSc PhD

Antibiotic resistance, microbiomes,
infectious diseases, bacteriology,
metagenomics

https://www.maynoothuniversity.ie/biol
ogy/our-people/fiona-walsh#2
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COMPLETING YOUR 4TH YEAR WRITTEN DISSERTATION
The following sections cover information relevant for your 4th year dissertation. We encourage you
to read this section thoroughly, understand clearly the responsibilities you have in relation to
writing an original thesis, and use the indicated resources to help improve your written work.

GUIDELINES FOR STAFF-STUDENT INTERACTION IN UNDERGRADUATE
DISSERTATION/ PROJECT MODULES
Writing a thesis while an undergraduate student at the Biology Department
A key learning objective for undergraduate thesis modules at the MU Biology Department is that
you, the student, develops a sense of ownership and responsibility for your dissertations/projects. In
supervisor-student relationships during the preparation of theses, responsibility is two-way. A
student will have expectations in terms of support and advice from the supervisor and a supervisor
will have expectations regarding independent research by the student, time-keeping, regularity of
work and reporting, etc. In the end, it is the student’s dissertation/project and the student is
expected to take full responsibility for researching, writing and editing his/her own work.
Note: The following guidelines relate to staff-student interactions in preparation of all written
theses. Additional specific guidelines for Literature and Laboratory projects, respectively, are
provided in relevant sections, below.
Meetings
• In the week following the assignment of topics to students, students will contact their
supervisor to arrange a first meeting. Further meetings will be arranged by agreement.
Role and Responsibilities of Supervisor
• To set the essay/ project topic and provisional title
• To provide general background information on the subject area
• To inform student of expected standard of research and citation (eg. the Harvard format)
• To brief student of the importance good essay structure, and provide feedback to the
student later in the process regarding their proposed essay title, focus and structure
• To inform student of likely challenges in terms of planning and deadlines
• To make clear to the student that further reasonable contact is welcome, including
additional meetings as the student progresses with their work
Role and Responsibilities of Students
• Following the first meeting with your Supervisor, to read around the broad essay topic and
inform Supervisor of your chosen essay title
• With regard to the University policy on Plagiarism, present and discuss only your own work
• Consider seriously the advice and recommendations of the supervisor regarding research
work, citation and time management
• Understand that the supervisor is there to assist with the task of completing a dissertation
to standard and on time
• Understand that it is not within the remit of the supervisor to correct any essay or project
dissertation text prior to submission
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WRITING A 4TH YEAR DISSERTATION: ESSENTIAL INFORMATION
Dissertation Writing: Your Responsibilities
It is essential that you, the student, prepare all your work with due care – especially in ensuring that what
you write is your own work and not a copy of someone else’s work (plagiarism). To assist with this task we
provide you with several important aids: (i) a central writing webpage (Thesis Online Resources, accessible
on your Moodle thesis module page and the All Biology Students Moodle Page ) where you will find multiple
online resources to assist with completing your dissertation, including the many services offered by MU; (ii)
an online self-assessment tool ‘Turnitin’ (see below); and (iii) a clear guide to what is, and is not, acceptable
in terms of originality: the Maynooth University Department of Biology Plagiarism policy (see below). Please
familiarise yourself with all 3 of the above, and remember - it is mandatory to follow the guidelines for
turnitin and plagiarism.
Thesis Online Resources (TOR)
This page is designed to allow you access multiple resources supported by MU and selected external
platforms, and is accessible on your Moodle Dissertation Module Page, as well as the All Biology Students
page.
Essay Preparation and Submission – the Turnitin facility
As you will know from BI305 last year, all Biology dissertations at NUIM must be submitted to the online
Turnitin Facility on moodle.
Please note

•
•
•

The onus is on you, the student, to validate your work using Turnitin.
You should only submit your completed essay only when you have checked it on Turnitin and are
satisfied that your written work is truly your own and not a copy of something else
Submitted essays that are deemed to contain copying/ plagiarism will be dealt with according to the
departmental policy on plagiarism (see page 26)

Using Turnitin on Moodle - Recap
There are two steps to using Turnitin on Moodle. Once you have signed up for your Literature Review/
Laboratory Project Module, you will be able to access the Turnitin portal via the appropriate module page on
Moodle. Turnitin self-check will be available on your dissertation module moodle page throughout semester.
In addition, each student also has an independent self-check facility supported on their personal moodle
interface. Both facilities perform the same function. Turnitin final submission, available only on your
dissertation moodle page, will be available from two weeks before the final submission date.
Step 1. During essay preparation – use Turnitin self-check
Submit your draft essay to Turnitin self-check to get an originality report and revise as appropriate.
Step 2. When your essay is complete - use Turnitin final submission before the submission deadline
The originality report for this submitted copy will only be available to your essay supervisor.
Submission of your Thesis
For Academic Year 2020 you are required to submit your thesis as an online document only. There is no
requirement to submit a hard copy print version. Your thesis must follow the the text and composition
guidelines for your specific essay module (see detailed description of the 4th year dissertation module
relevant to you, below).
Also for 2020, we have introduced a new 2020 Dissertation Cover Page, which is available to download on
your Moodle dissertation page. This must be inserted as page 1 in your final (.doc or .pdf) dissertation
submission document.
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For Turnitin self-check you should only upload, as a single (.doc or .pdf) document:
•
•

Abstract
Main Body text, including subtitles/ sections, figures, tables, legends and in-text citations. For
Reserach Projects, this section includes materials and methods, results & discussion (see below)

For Turnitin Final Submission you should upload, as a single (.doc or .pdf) document, all of the following:
•
•
•
•

2020 Dissertation Cover Page
Abstract and Essay Title
Table of Contents
Main Body text, including:
o Section and subsection titles (Literature Projects)
o Materials and methods, results & discussion (Research Projects, see below)
o All figures & legends
o All tables & legends
o All in-text citations
o Full Bibliography

At all times during the preparation of your dissertation you can access ‘Turnitin Help for Students' on
moodle at https://able.moodle.maynoothuniversity.ie/course/view.php?id=4
If you encounter problems using Turnitin, you can contact Moodle Support for further assistance using our
email address moodlesupport@mu.ie
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PLAGIARISM & THE 4TH YEAR RESEARCH THESIS
Your thesis will inevitably draw on the work of others. The effective use and evaluation of existing
material are among the skills that you are expected to develop in this work. Remember, when you build on
the work of others you must cite the source of the material (an idea or opinion, a quote, data, diagrams etc).
It must be acknowledged in a standard form of referencing.
Details of the referencing format are given later on, but here are some practical tips to help you:
•
•
•
•
•
•

You must present a work of scholarship in your own words and diagrams.
If you state a fact or rely on data from another source, you must acknowledge that source in the form
of a citation in the text. Citations must be listed in a bibliography/reference list.
If you use a diagram or figure from another person’s work, you must cite this in the legend and the
bibliography.
If the exact words used by someone else are important to your argument, then you may use these
within quotation marks and must cite the source.
If you have paraphrased someone else’s argument, data or conclusions, then this must be
acknowledged by citation.
Paraphrasing that dominates your work, does not include your own intellectual input or is simply a
rewrite of another person’s effort is still plagiarism, even if you do use citations. You must provide an
intellectual input that adds to the existing material. This point is particularly relevant to students
wishing to follow postgraduate study.

In summary, your work will rely on the work of others. You should understand that material and think
about it. Use your own words to describe the essential point that is relevant to your thesis and cite your
source in the text as well as the reference/bibliography section. If you are worried about what constitutes
plagiarism, contact your project supervisor.
When submitting in your literature/laboratory project you will be required to sign a declaration, on your
2020 Dissertation Cover Page, stating that you have read and understand the department's Policy on
Plagiarism, and that your project is your own work. Please see the sample Cover Page on page 65, which will
be available for you to download from your dissertation moodle page.
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Department of Biology Policy on Plagiarism
Definition of Plagiarism
Plagiarism involves an attempt to use an element of another person’s work, without appropriate
acknowledgement in order to gain academic credit. It may include the unacknowledged verbatim
reproduction of material, unsanctioned collusion, but is not limited to these matters; it may also include the
unacknowledged adoption of an argumentative structure, or the unacknowledged use of a source or of
research materials, including computer code or elements of mathematical formulae in an inappropriate
manner.
The policies of the University apply within the Department of Biology, as contained on the Maynooth
University website (https://www.maynoothuniversity.ie/university-policies/rules-regulations-students).
Plagiarism is a form of academic dishonesty and will be treated with the utmost seriousness wherever
discovered.
This policy will be implemented in the following manner:
1. Dealing with Suspected Cases of Plagiarism: Assignment markers will refer suspected cases of plagiarism
to the Module Coordinator (or in the case of practical assignments, in first instance to the Academic in
charge of practical module); Any student submitting written work for continuous assessment can be asked
by the marker or the department to take a further test. This may take the form of an oral examination on
the assignment in question and related issues, or the writing of a test paper in controlled conditions.
Requiring a student to take such a test does not necessarily imply that plagiarism is suspected.
2. Dealing with Proven Cases of Plagiarism: If there is evidence of plagiarism, the matter will be turned over
to the Course Coordinator, who will determine the disciplinary consequences following the guidelines
outlined below. In each case the student may be invited to explain in person to the Course Coordinator the
origin of the material contained in the piece in question.

"Procedures
i.
Where a marker (or course coordinator) believes that a case of plagiarism has been identified, the
matter shall be referred to the Head of Department with a written report outlining the reasons for
suspecting that the work has been plagiarised.
ii.
The Head of Department shall then make an initial finding as to whether or not plagiarism has
occurred, taking account of factors including, but not confined to, the extent of the plagiarism,
indications of intent to deceive, the student’s prior history in this regard, practice within the
discipline, and the level at which the student has submitted the work. The Head of Department will
not take account of extenuating medical or personal circumstances in making a decision.
iii.
If the Head of Department is the marker who suspects plagiarism has occurred, he or she shall
delegate responsibility to a nominee in that department to follow the procedures laid down in this
policy
iv.
Where the Head of Department determines that plagiarism has not occurred but there are
indications of incorrect citation, the work shall be awarded a grade that takes account of the failure
to cite sources correctly, within the overall context of the work as a whole.
v.
Where it is considered right to do so, the Head of Department shall confirm the determination that
plagiarism has occurred by making a record of the decision setting out the reasons. At this point,
the Head of Department shall consult the Registrar’s Office, informing the Registrar of the finding,
and requesting any information on previous findings in relation to the student. Should prior findings
exist, the procedures in xi and xii shall apply.
vi.
Where the Head of Department determines that plagiarism has occurred, a meeting with the
student shall be convened to inform the student of the finding.
vii.
The student shall be advised of the determination by the Head of Department and of the
consequences that may unfold and that a response should be received by the Head of Department
from the student within ten working days from the date the determination was confirmed.
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viii.

ix.
x.

xi.
xii.

The student shall be advised that failure or refusal to respond within the designated period of time,
or failure or refusal to attend for any meeting requested by the Head of Department, will result in
the matter being referred to the Academic Discipline Board of Maynooth University in like manner
as if the student had chosen not to accept the findings of the report.
Where the student chooses not to accept the findings of the report, the matter shall be referred to
the Academic Discipline Board of Maynooth University together with all relevant documentation
and reports.
Where the student accepts the findings of the report, the student shall be asked to sign the report.
The Head of Department shall then countersign the report. The Head of Department will then give
the work a mark of 0. The student will be allowed to redo the assignment before a designated
deadline prior to the next Examination Board meeting, if it is practical to do so. The mark for the
resubmitted work will be capped at 40%. A record shall be kept in the Department of the incident,
and this shall be forwarded to the Registrar’s Office.
In the case of a second finding of plagiarism in relation to a student, the matter is automatically
referred to the Academic Discipline Board, who shall notify the student that the matter has been
brought to its attention.
A “second finding” in this regard may refer to findings made in the current academic year or in
previous academic years, and it may refer to findings made by more than one Department."
-(Maynooth University Policy on Plagiarism)

2a. Minor Plagiarism: In cases of minor plagiarism, the following will apply:
In instances where an element forming part of an assignment (from a phrase or sentence up to a
paragraph or two) is found to be plagiarised, marks will be deducted for that assignment, there will be no
possibility of submitting a ‘make-up’ assignment, and previous and subsequent work submitted in
connection with the course may be subject to particular scrutiny. While the amount of marks deducted
will be proportionate to the extent of the plagiarised material, the deduction may be severe.
2b. Major Plagiarism: In cases of major plagiarism, the following University statutes will apply:
In instances where a significant part or all of an assignment is found to be plagiarised, the Department
will "award a mark of zero in the assignment, with no chance to resubmit in the current academic year"
(Maynooth University Policy on Plagiarism), and previous and subsequent work submitted in connection
with the course may be subject to particular scrutiny. In serious cases the plagiarism will be referred to
the Academic Discipline Board.
2c. Postgraduate Students: Instances of postgraduate plagiarism will be referred directly to the project
supervisor or member of faculty responsible for the relevant postgraduate programme. “Instances of
plagiarism among postgraduate research students will be treated as being particularly serious. The Board
will not take into account extenuating medical or personal circumstances in making its decision..”
(Maynooth University Policy on Plagiarism).
3. Recording: All cases of plagiarism will be recorded by the Course Coordinator on the student’s permanent
record card. All members of the Department providing a reference for a student may be obliged to
mention an instance of major plagiarism, or two or more instances of minor plagiarism, when providing a
reference for the student.
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GUIDELINES FOR BI424 LITERATURE PROJECT
The literature project is aimed at researching the literature in the area and discussing the topic under
consideration, including reference to opposing views on the subject where appropriate. The thesis should not
be simply a reproduction of information from review articles or book chapters, but should include your
interpretation of the subject, organised to develop the reader’s understanding as you think appropriate and
written with authority, by one who understands the evidence and issues. The thesis should be broken into
sections which should have a General Introduction, Discussion (should be broken into subsections with
appropriate subheadings for sections dealing with different topics), Conclusions and References. The
Conclusions should draw together the discussion points made during the discussion. At the end of the
assignment you should understand your topic fully and be capable of presenting the findings and defending
your conclusions at a seminar on your thesis topic.
THE LITERATURE PROJECT IS NOT TO EXCEED (3000 WORDS) The dissertation word count includes the main
body text of the thesis, comprising headings, text and in-text citations/ references. Not included in the word
count is the abstract (which has its own separate word limit of 200 words), table of contents, table legends
and table text, figure legends, bibliography/ reference list, and appendices.
Quotations. In general, use direct quotations only where the wording matters to your case, and always credit
the author e.g. “Rowan (1932) described the elytra ‘in all cases strongly grooved and colourful’ but later work
(Dods, 1946; Frish, 1983) suggests that the grooving is quite variable and in some cases the elytra are more
dull than Rowan thought”. It is not acceptable to transcribe large tracts of text from reviews or journal articles.
Write your literature survey in your own words.
Reference Material. Familiarize yourself with the background literature relating to the project. Go to the
Dissertation Thesis Online Resources link and you will find multiple resources to help with your initial
literature review, as well as training options within MU regarding critical skills in researching the scientific
literature, writing, and referencing/citation. You should discuss the outcome of your literature review with
your supervisor approximately 3 weeks after beginning the project. Your supervisor may provide you with
additional resources if you have been unable to access them.
Referencing. It must be possible to identify the source of all material which is not your own. The MU Biology
Department uses the Harvard referencing style, and all dissertations must be written in this format. All
references should be given fully, and in alphabetical order, in the reference list at the end of the literature
survey.
Typing. Always use a spell-checker. Recommended font is Times New Roman (size 12). The thesis should be
double-spaced.
Diagrams. Should be self-made whenever possible. Where based in published illustrations/data these should
be re-drawn by you to demonstrate the point you wish to make. The legend should contain a credit e.g. “Redrawn from Stairs (1989)”, and of course Stairs will appear in the reference list at the end. If, for instance, your
point concerns a few chemical groupings on a large molecule, you might consider using lines to pick out all or
part of the overall shape of the molecule and draw in more fully the few groups that are essential to your
discourse.
Material beyond your competence. Where your presentation carries you into e.g. advanced mathematics or
chemistry that you cannot reasonably be expected to master; deal only with the conclusions as set out by the
author.
Complex original ideas. Some topics allow you to develop ideas of your own. You may like to discuss them
with your Supervisor before incorporating them in your essay.
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Brief guide to literature searching
Before beginning your literature review (or a review of literature associated with your lab project) go to the
Dissertation Thesis Online Resources (TOR) page to access guidance on how to proceed with literature
searches for peer-reviewed material and so forth on the internet. The most common starting point are
databases of peer-reviewed material, or scientific information search engines. Peer-reviewed material means
material has been reviewed by scientists prior to publication in scientific journals.
You must exercise great caution in using reference material which is not found in peer-reviewed journals as
this material can be subjective in nature and, on occasion, blatantly biased to promote a particular
viewpoint!
You should note that scientific articles are often presented as follows: Abstract, Introduction, Materials &
Methods, Results and Discussion. The databases/search engines listed in the dissertation Thesis Online
Resources page will enable you to access the entire article while others will only give access to abstracts and
you may then have to get the entire article either in library (paper or internet access to journals) or by interlibrary loan.
You will be given further direction accessing literature by your project supervisor and in library videos on
accessing information posted in Moodle in the week of 5th October. The material presented above is for
quick reference only.
See page 25-26 for information regarding plagiarism.
When submitting in your literature project you will be required to sign a declaration on the 2020
Dissertation Cover Page stating that you have read and understand the department's Policy on Plagiarism,
and that your project is your own work. Please see the sample declaration form on page 65, which will be
available for you to download from your dissertation Moodle page.
This must be downloaded, signed and placed as page 1 of your final submission dissertation.
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BI424 Literature Projects

AIRR Lab: Allergy, Inflammation & Remodelling Research (Dr. Joanne Masterson)
1. The involvement of leukocytes in Eosinic esophagitis (EoE)
2. Fibrosis in Eosinic esophagitis (EoE)
Antimicrobial Resistance and Microbiomes (Dr. Fiona Walsh)
.
1. Molecular Biology of plasmid transfer
2. Carbapenem resistance mechanisms
3. Phylloshpere microbiome
4. Bacteriocin production
5. Modelling antibiotic resistance
6. Anaerobic fermentation
Applied Proteomics Laboratory (Dr. James Carolan)
.
1. The role of insect salivary effectors in the plant-insect interaction
2. The molecular basis of pesticide resistance in insects
3. Composition and role of aphid saliva in the plant-aphid interaction
4. Agrochemicals and their impacts on pollinating insects
Behavioural Ecology & Biocontrol (Prof. Christine Griffin)
1. Physiological effects of pheromones in animals
2. Oxytocin and human behaviour
3. Personality in animals
4. Self recognition by animals
5. DNA from neanderthals and other recent hominins in the Homo sapiens genome
6. Fungal endophytes as plant protection against insects
Molecular Biotechnology Laboratory (Prof. Sean Doyle)
.
1. Bacterial metal ion homeostasis and nutritional immunity.
2. Impact of redox control on recombinant protein expression in mammalian cells.
3. New directions in antibiotic discovery.
4. Fungal zinc homeostasis and antifungal drug development.
5. Covid-19 immunodiagnostics.
Cellular Immunology (Dr.Karen English)
.
1. Mesenchymal stromal cell-based therapy in regenerative medicine
2. The role of Perixosome proliferator activared receptor-delta in metabolism
3. The role of Perixosome proliferator activared receptor-delta in immunity
4. Acute respiratory distress syndrome; potential therapeutic approaches
5. The association between obesity and acute respiratory distress syndrome
6. Cell based therapies for Asthma
Chemical Microbiology (Dr. Rebecca Owens)
Projects 1-5 can be taken by all students.
1. Use of -omics technologies to characterise mixed microbial populations
2. Directed evolution: Applications and methodology for the improvement of enzymes
3. Antifungal proteins from microorganisms
4. Mycotoxin-modifying enzymes and mechanisms of detoxification
5. Antifungal agents used in the control of crop disease: Mechanisms of action and resistance
30

Chronic Disease Immunology (Dr. Mark Robinson)
1. Senolytic Therapeutics
2. Frailty in solid organ tranplantation
3. COVID-19 and liver cirrhosis
4. Reversing liver fibrosis
5. Liver-resident lymphocytes
Clinical Proteomics Laboratory (Dr. Paul Dowling)
.
1. The role protein ubiquitination plays in Multiple Myeloma pathogenesis and progresssion
2. Cross-linking mass spectrometry (XL-MS) as a research platform in cancer studies
3. Saliva as a source of biomarkers for the detection of cancer
4. The important role that biomarkers play in distinguishing between lung adenocarcinoma and
squamous cell carcinoma
5. Quantitative phosphoproteomics strategies to identify disease-related signatures
6. Quantitative proteomics platforms to decipher ubiquitin signaling in cancer
Fungal Genetics and Secondary Metabolism Laboratory (Dr. Ozgur Bayram).
1. Posttranslational modifications (PTMs) of histones and their influence in gene expression
2. Control of fungal development and secondary metabolism
3. Methods to discover novel secondary metabolites from microorganisms
4. Strategies to reduce mycotoxin contaminations in food and feed sources
5. Seeing the colours of rainbow: Reception of light signal in Fungi
6. The mycotoxins: growing health hazard
Genome Evolution Laboratory (Dr. David Fitzpatrick)
.
1. The human pangenome and implications for single reference genomes.
2. Oomycete effectors, types, distribution and evolution.
3. The effect of non-vertical transmission of genes in disease and the tree of life.
4. Molecular Evolution and history of tight junction proteins.
5. The Asgard Archaea and their possible role in Eukaryogenesis.
6. Recent advances in oomycete OMICS.
Host-Pathogen Interaction Laboratory (Dr. Martina Schroeder)
.
1. X-linked Immunity: role in Covid-19
2. Role of DEAD-box helicases in neurodevelopmental delay and neurodegeneration
3. The role of liquid-liquid phase transition in cellular processes
4. Dysregulation of interferon responses by coronaviruses
5. Manipulation of the cellular translation machinery by coronaviruses
6. Inflammasomes and viral infections
Human Genomics Lab (Dr Lorna Lopez)
.
1. Large structural variants in neurodevelopmental disorders; what do we know and what is yet to be
understood
2. Sex Differences in Circadian Rhythms
Immunology and Cell Biology Laboratory ICB (Prof. Bernard Mahon)
.
1. Epigenetics and human milk
2. Extracellular vesicles and human milk
3. Human milk oligosaccharides
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4. Innate immune cells in human milk
5. Cytokines in human milk
6. Stem cells in human milk, do they have a functional effect on the neonate?
Immune Signalling Laboratory (Dr. Sinead Miggin)
.
1. Innate immune response to COVID 19
2. Rheumatoid Arthritis-pathology and treatment strategies
3. Detection of viruses by Toll-like receptors
4. Viral evasion strategies
5. Osteoarthritis-an inflammatory condition?
6. COVID-19-just another flu virus?
Medical Mycology Laboratory (Prof. Kevin Kavanagh)
.
1. Adherence as a virulence factors in microbes
2. Biology, epidemiology and control of Penicillium marneffei
3. Azole resistance in Aspergillus fumigatus - how and why
4. Is Candida auris the new kid on the block ??
5. Is Wolbachia therapy a good way to reduced Mosquito mediated transmission of disease?
6. Metal based drugs as antifungal agents
Metabolic Immunobiology (Dr. Andy Hogan)
.
1. MAIT cells in cancer: Friend or Foe?
2. Impact of GLP-1 on the immune system
3. The roles of NK cells in the skin
4. MAIT cells and metabolic disease
5. Impact of Covid19 on NK cells
6. Interleukin-17 and tissue biology
Molecular Ecology (Dr. Conor Meade)
.
1. The soil microbiome and Plant Health
2. Microbial endosymbionts and Plant Stress tolerance
3. Rapid evolution in natural plant populations in response to selective pressure
4. Plant- soil microbial interactions in extreme environments
5. The impact of human-mediated climate change on terrestrial ecosystems in the Antarctic Peninsula
6. The vegetation history of Greenland since the end of the last Ice Age
7. Sustainable Farming Systems in Europe
8. The farm-level impact of greenhouse gas emissions reduction programmes in Irish farming
9. Farming intensification and sustainable global food production
Mucosal Immunology Research (miR) (Dr. Eoin McNamee)
.
1. Nanomedicine therapeutics that target the lymphatic system
2. How are intestinal lymphatics damaged in Inflammatory Bowel Disease?
3. Next generation therapies for Inflammatory Bowel Diseases
4. Next generation oral vaccines
5. microRNA control of macrophage inflammatory response
Muscle Biology Laboratory (Prof. Kay Ohlendieck):
.
1. Molecular pathogenesis of myositis
2. Pathophysiological mechanisms of rhabdomyolysis
3. CRISPR/Cas genome editing to treat neuromuscular disorders
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4. Genetic animal models of muscular dystrophy
5. Cardiac pathophysiology in muscular dystrophy
6. Musculoskeletal complications in coronavirus COVID-19 disease
Plant Biochemistry Laboratory (Dr. Emmanuelle Graciet)

1. Reactive oxygen species (ROS) and plant immunity.
2. Reactive oxygen species (ROS) and plant response to hypoxia.
3. Role of the ubiquitin/proteasome system in the regulation of Pattern Recognition
Receptors in plants.
4. Sensing hypoxia in animals and plants: similarities and differences.

Plant Ecology and Global Change (Dr. J. Devaney)
1. Impact of the oak processionary moth (Thaumetopoea processionea) on forests and human health
2. Invasive plants and human health
3. Impact of non-native deer in Irish forets
4. Plant water-use under elevated atmospheric CO2
5. Managing forests for climate resilience
6. Maintaining soil organic matter and improving carbon sequestration in agricultural grasslands
Plant Molecular Biology (Dr. Jackie Nugent)
1. Mitochondrial DNA and human disease
2. Cytoplasmic male sterility in flowering plants
3. Mitophagy and human disease
4. Biopharma in plants
5. Plant-based Ebola virus therapeutics
6. Mitochondrial genomes in flowering plants
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GUIDELINES FOR BI428 LABORATORY PROJECT
Your project will provide you with an opportunity to get involved in real research, usually on some aspect of
the research already ongoing in your supervisor’s laboratory. Your project also gives the examiners and future
employers an indication of your ability and your initiative. But the other parts of your course are also very
important so it is essential to remember this and not to spend most of your time doing project associated
work.
A. Choosing your project. Try to choose a laboratory which interests you and which suits your scientific
background and your general lab skills.
B. Project organisation. Initial steps.
•

•
•

Reference Material. Familiarize yourself with the background literature relating to the project. Your
supervisor may provide you with a reading list or key review articles papers directly relevant to the
project. Go to the Thesis Online Resources link on your dissertation Moodle page and you will find
multiple resources to help with your initial literature review, as well as training options within MU
regarding critical skills in researching the scientific literature, writing, and referencing/citation. You
should discuss the outcome of your literature review with your supervisor approximately 3 weeks after
beginning the project. Your supervisor may provide you with additional resources if you have been
unable to access them.
Become familiar with the equipment and experimental techniques that you will require for your project.
It is essential that you become competent in all the research techniques to be used before you start proper
experiments and make sure you understand the basis of the techniques.

C. Project organization. Lab work.
•
•
•
•
•
•
•
•
•

Plan experiments carefully following discussion with your supervisor. Make sure suitable controls are
included and sufficient replicates of the experiments are carried out.
Use booking sheets for the equipment in high demand.
Check time scale of experiments and make sure it fits in with your lecture schedule and the permitted
working hours in the laboratory.
Make note of all the experimental procedure, including calculations for making up solutions etc.
Never rely on your memory. Write your results into your notebook immediately; preferably a hardbound
notebook not on pieces of paper.
Analyse your results as you get them. Draw graphs, etc. now while the material is fresh in your mind and
while you are not under too much pressure.
Record the results from all experiments, even ones which did not appear to work.
See all experiments through to the end.
Show courtesy to other workers in your laboratory. Keep your work area clean and tidy; wash glassware
and return reagents to shelves, fridges or freezers immediately after use; respect other people’s
laboratory property: glassware, stock solutions, media, etc.

D. Writing up your results. No matter how carefully you conducted and carried out your experiments and
how excellent your results are, your overall mark can be pulled down considerably by a poor write-up.
Therefore, it is important to leave sufficient time for writing up the thesis.
A research thesis should be no more than 2500 words of text for double honours students The word count
includes the main body text of the thesis, comprising headings, text and in-text citations/ references. Not
included in the word count is the abstract (which has its own separate word limit of 200 words), table of
contents, table legends and table text, figure legends, bibliography/ reference list, and appendices. The
thesis should be organised under the following sections:34

RESEARCH PROJECT THESIS LAYOUT
Typing. Always use a spell-checker. Recommended font is Times New Roman (size 12). The thesis should be
double-spaced
Title page.
Brief accurate title with scientific names of any organisms used
Statement that the thesis is submitted in fulfillment of the requirements for the degree.
Your name
Address of the Department
Date
Acknowledgments page. Optional
Declaration.
Certification of originality.
Table of Contents.
All pages should be numbered and the Table of contents should have a list of all sections and subsections.
You should also use a separate numbering system to denote each section and subsection as follows: 1.
Introduction; 2. Materials and Methods 3. Results; 4. Discussion and 5. References.
e.g. the first subsection within Materials and Methods would be numbered 2.1, with the appropriate page
number in the right hand side.
Abstract.
This should be a maximum of 200 words and should briefly summarize the aims of the project, how the
problem was tackled and the key findings from the research. This should have the basic content of the thesis
without extensive experimental details.
Introduction.
This section covers the scientific background to your project and the rationale for the study. The
Introduction should supply sufficient background information from your literature survey to allow the reader
to understand and evaluate the findings of the study.
Materials and Methods.
A clear and concise description of the techniques you used in the project. This should include sufficient
information to allow the experiments to be repeated.
Results.
The data is presented in this section in the form of Figures (graphs, histograms), Tables and drawings or
photographs as appropriate, and a suitable text which should summarize the significant experimental
observations and briefly explain the findings; reserve extensive interpretation of the results for the
Discussion section. Each results sub-section should begin with text giving a brief description of the rationale
and design of the experiments (not the methods as these will have already been covered under Materials
and Methods) followed by details of the findings, referring to all the Figures and Tables.
Figures must have a legend underneath with the Figure number and title; followed by a short description
of the Figure to make the information displayed understandable without frequent reference to the text.
Tables must have the Table number and title above the Table with the Legend underneath.
Discussion.
The Discussion should provide an explanation and interpretation of your results and the
presentation of evidence (from your own project work and from the literature) which justify the explanations
proposed. The significance of your findings should be discussed in the context of published work and should
not contain extensive repetition of the Results section or reiteration of the Introduction.
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References.
Referencing. It must be possible to identify the source of all material which is not your own. The MU Biology
Department uses the Harvard referencing style, and all dissertations must be written in this format. All
references should be given fully, and in alphabetical order, in the reference list at the end of the literature
survey. Go to the Thesis Online Resources page and you will find multiple resources to help with writing your
disseration, as well as training options within MU regarding critical skills in researching the scientific literature,
writing, and referencing/citation.
The reference section must contain all relevant sources (original articles from scientific
journals, review articles and chapters from books). You must always reference original articles for
techniques or statements of fact; reference to general textbooks and reviews can only be used when you are
summarizing points in the Introduction and Discussion. In the Harvard Style, all listed references must be
cited in the text in parentheses after the relevant section of text.
You will be given further direction accessing literature by your project supervisor and in online library videos
available in week ending October 5th and thereafter on moodle. The material presented above is for quick
reference only.
Appendix Tables
These are optional and can be used to tabulate raw data which was used to generate the
contents of Figures and Tables of analysed data in the results section.
Fourth year projects vary greatly in the degree of difficulty of the techniques and the ease with which data
are obtained. This is taken into consideration by the examiners. So there is no need to be anxious and upset
if some of your colleagues are amassing large quantities of data and despite your best efforts, your project
appears to be moving very slowly. Keep in contact with your supervisor and if your supervisor is satisfied with
your rate of progress, then you shouldn’t worry too much about the progress of your colleagues’ research.
Most people get great satisfaction from doing project work. It is our hope in the Biology Department that you
too will enjoy the intellectual challenge of your project and that it will give you some valuable first hand
experience of the procedures used in original research.
Chapter 8 in Wedgewood, M.E. “Tackling Biology Projects”, Macmillan (1987) gives some very valuable advice
on the writing of a project report.

When handing in your laboratory project you will be required to sign a declaration on the 2020 Dissertation
Cover Page stating that you have read and understand the department's Policy on Plagiarism, and that your
project is your own work. Please see the sample declaration form on page 65, which will be available for you
to download from your dissertation moodle page.
This must be downloaded, signed and placed as page 1 of your final submission dissertation.
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Laboratory based projects

BI428 Laboratory Projects

Covid-19 distancing restrictions have led to limits on the number of research workers that we can
accommodate and who are allowed in a laboratory. In response we have changed how we structure the
projects and their duration this year. Our goal has been to maximise the number of projects available. This
means each project is shorter than usual (a single semester), and we have kept the descriptions much
shorter to allow your supervisor to change direction at short notice. We are calling these “laboratorybased”, but some will be focused on data analysis.
In the event of a lockdown or severe disruption you do not need to worry. - You can rest assured that we
have a range of contingency plans if projects are severely disrupted. For example, If projects can be
completed remotely (eg through data analytics)- then this is the preferred solution. If not, but over
50% of a project is completed, then the student writes up what has been achieved with more emphasis on
expected results etc./or if where possible using historic data etc. If less than 50% has been completed and no
other option is available, then the write up will be become like a practical write up with a literature review
on the project topic. These contingencies will only come into play if you face severe disruption and in
consultation with your supervisor. We will advise you on this further only if the need arises.
Antimicrobial Resistance and Microbiomes (Dr. Fiona Walsh)
All projects are suitable for Biology single (BI427), double (BI428) HONOURS, Biomedical or Biological
Sciences (BI431).
1. How much chromosomal DNA is present on plasmids? Data analysis (Semester 2/Group 2).
The project will involve the analysis of plasmid DNA isolated and analysed in my research group and from
online databases for the presence of DNA signatures of chromosomal DNA. The research questions of this
project are what chromosomal DNA content is present on plasmids, does this occur frequently, are there
specific common functions of these pieces of DNA or are they randomly associated and what mobile
elements are associated with the transfers.

Applied Proteomics Laboratory (Dr. James Carolan)
All projects are suitable for Biology single (BI427), double (BI428) HONOURS, Biomedical or Biological
Sciences (BI431).
All projects will involve the analysis of pre-existing datasets produced by members of the Applied Proteomics
Lab. However, all students will receive 2-3 weeks of laboratory training where you will obtain hands on
experience in the techniques used to generate that data. You will be responsible for your own dataset
comprising information on thousands of proteins and will receive training weekly either in person or on
Teams. This training will involve an introduction to proteomics, quantitative proteomic data analysis,
pathway and process analysis and finally biological interpretation. Please note in the event of a full lockdown
these projects will proceed to completion.
1.

Investigating the effects of entomopathogenic fungi on the immune response of the buff-tailed
bumblebee Bombus terrestris, (Semester 1/Group 1);

As with many pollinators, bumblebees are suffering from detrimental population declines, reducing their
genetic variability and increasing their vulnerability to a host of parasites and pathogens. This project will
involve a characterisation of the immune response of the bumblebee Bombus terrestris to infection with the
entomopathogenic fungi (EPF) Metarhizium anisopliae. This was achieved by conducting a proteomic
analysis of the fat bodies from immune challenged and non-challenged bees with the aim of gaining valuable
insights into the mechanisms of disease pathology and resistance in these highly social insects. You will
analyse this data and repeat the laboratory methods used to generate the data.
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2. A proteomic investigation of the effects of glyphosate on the bumblebee nervous system, (Semester
1/Group 1);
Glyphosate is one of the mostly widely used herbicides in agricultural and amenity landscapes and is the active
ingredient of commercial formulations sold worldwide. Recent research has highlighted potential links to
disease in humans and other animals and it is important to characterise any potential effects of glyphosate in
non-target organisms. This project will involve a proteomic characterisation of the response to glyphosate
exposure in the important European Pollinator Bombus terrestris. The digestive system proteome of B.
terrestris was investigated by comparing changes in bees that were exposed orally to glyphosate as an active
ingredient. You will analyse this data and repeat the laboratory methods used to generate the data.
3. A Proteomic investigation of pesticide resistance mechanisms in insects, (Semester 2/Group 2)
One of the most alarming consequences of chemical insecticide use in agriculture is the emergence of
pesticide resistant insects. This resistance may relate to changes in the insecticide target (neuronal
receptors/channels) or altered forms or expression of detoxification enzymes. This project will investigate
the molecular basis of pyrethroid resistance in the English grain aphid Sitobion avenae, a persistent pest of
cereal crops worldwide. Susceptible and resistant biotypes were exposed to field relevant doses of
pyrethroid and their total protein extracts were subjected to quantitative mass spectrometry. You will
analyse this data and repeat the laboratory methods used to generate the data.
4. A proteomic investigation of the effects of glyphosate on the bumblebee nervous system, (Semester
2/Group2);
Glyphosate is one of the mostly widely used herbicides in agricultural and amenity landscapes and is the active
ingredient of commercial formulations sold worldwide. Recent research has highlighted potential links to
disease in humans and other animals and it is important to characterise any potential effects of glyphosate in
non-target organisms. This project will involve a proteomic characterisation of the response to glyphosate
exposure in the important European Pollinator Bombus terrestris. The brain proteome of B. terrestris was
investigated by comparing changes in bees that were exposed orally to glyphosate as an active ingredient. You
will analyse this data and repeat the laboratory methods used to generate the data.
5.

A bioinformatics characterisations of the aphid salivary proteome, (Semester 2/Group2);

Aphids (greenfly) feed from the phloem of their plant host and are a serious economic pest to our crops.
They have evolved very intricate mechanisms to evade and counteract the plant immune system including
salivary proteins that are secreted into the plant. Using bioinformatic techniques you will characterise and
classify proteins identified in the saliva of the pea aphid Acyrthosiphon pisum and produce hypotheses on
their potential functions. Proteins identified in this project may represent targets for disrupting aphid
feeding and potentially result in novel control methods for this economically important crop pest.
6. Investigating the effects of neonicotinoids on the bumblebee nervous system, (Semester
2/Group2);
Recent research has indicated that neonicotinoid pesticides affect insect pollinators such as bees. These
chemicals bind to receptors in the insect brain and impair basic processes necessary for individual and
colony survival. Due to the profound economic and environmental consequences that bee decline has, a
detailed molecular characterisation of the pesticide effects on the bee brain is necessary to gain insights into
these chemical’s mode of action. This project will involve a proteomic characterisation of the response to
clothianidin exposure in the important European pollinator Bombus terrestris. The brain proteome of B.
terrestris will be investigated by comparing changes in the dissected brains from bees exposed orally to the
pesticide against the control group. You will analyse this data and repeat the laboratory methods used to
generate the data.

Behavioural Ecology & Biocontrol (Prof. Christine Griffin)
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Projects are suitable for Biology single (BI427), double (BI428) HONOURS, or Biological Sciences (BI431).
1. Effects of temperature on host-seeking behaviour in parasitic nematodes (Semester 1/Group1);
Entomopathogenic nematodes are parasites of insects that kill and develop in their host. The free-living
infective juveniles can survive for months in soil where they seek out insects to infect, partly using
chemotaxis (responses to odours). Temperature has profound effects on the physiology and behaviour of
these juveniles. This project, co-supervised by Peter Lillis, will help elucidate these effects, using chemotaxis
assays.
2.

Killing as a form of competition in parasitic nematodes (Semester 2/Group 2);

Males of the insect-killing nematodes Steinernema fight and kill each other, and this is believed to be a form
of competition for resources including mates. Their motivation to fight is influenced by various internal and
external factors. This project, co-supervised by Maria Cassells, will explore the effect of factors such as the
male’s state of maturity and its prior experience of females on its probability of fighting and of winning if it
does engage in a fight.

Molecular Biotechnology Laboratory (Prof. Sean Doyle)
All projects are suitable for Biology single (BI427), double (BI428) HONOURS, Biomedical or Biological
Sciences (BI431)
1. Recombinant protein expression and characterisation (Semester 1/Group1);

We have cloned and expressed a viral protein in Escherichia coli and wish to optimise expression
and solubility of this recombinant protein. The student will carry out microbiological techniques,
SDS-PAGE and proteomic techniques, as well as learning about affinity chromatography. These
approaches are highly sought-after in industry.
2. Optimisation of a siderophore purification strategy from Aspergillus fumigatus (Semester 1/Group1);

Siderophores (iron-binding & virulence-associated non-ribosomal peptides) have been identified as
biomarkers of fungal infection and we have developed a siderophore-specific immunoassay with
diagnostic potential. We now wish to extend this work towards purification of additional
siderophores with view to assessment of their diagnostic potential. Techniques used include
microbial culture, RP-HPLC and LC-MS, as well as a suite of chemical biology approaches.
3. Bioconjugation and immunoassay development project, (Semester 2/Group2);

This project involves the overproduction of fungal zinc-chelating metabolites and the
bioconjugation of same to antimicrobials and carrier proteins, respectively, for further
characterisation work. Techniques used include fungal culture, RP-HPLC and LC-MS, as well as a
suite of chemical biology approaches
Projects only suitable for Biomed
4. Covid-19 antibody detection project (semester 1/group 1).* (student must be already vaccinated
against Hepatitis B);

Detection of disease-specific antibodies represents a complementary diagnostic strategy for
detection and confirmation of Covid-19 disease. This project involves optimisation of antibody
detection formats and acquisition of expertise in immunoassay technology which has multiple
applications in the IVD and biotechnology industry. The project is pending and will only proceed
39

with confirmation from MU. If it does not proceed, alternative projects in the general area may be
available.
5. Covid-19 antibody detection project, (Semester 2/Group2).* (student must be already vaccinated
against Hepatitis B);

Detection of disease-specific antibodies represents a complementary diagnostic strategy for
detection and confirmation of Covid-19 disease. This project involves optimisation of antibody
detection formats and acquisition of expertise in immunoassay technology which has multiple
applications in the IVD and biotechnology industry. The project is pending and will only proceed
with confirmation from MU. If it does not proceed, alternative projects in the general area may be
available.

Chemical Microbiology (Dr. Rebecca Owens)
All projects are suitable for Biology single (BI427), double (BI428) HONOURS, Biomedical or Biological
Sciences (BI431)
1. Impact of a novel antimicrobial agent on the proteome of the human pathogen Candida albicans.
(semester1/group1)
The human pathogen Candida albicans is the leading contributor towards over a billion cases of superficial
fungal disease, and 700,000 cases of invasive candida disease each year. We have detected antimicrobial
fractions from a plant-pathogenic fungus that are effective against C. albicans, however to date we do not
know the mechanism by which these extracts control the growth of C. albicans. Using proteomics we can
start to understand the pathways that are altered in C. albicans when treated with the bioactive fraction.
This project would involve analysis of proteomic data to identify enzymes, structural proteins and pathways
that change in response to antimicrobial treatment, potentially identifying the antimicrobial mechanism of
action of a novel antifungal molecule. Some training in proteomic laboratory techniques and mass
spectrometry would also be included as part of this project. This project could be completed remotely as
necessary.

2. Proteomic analysis of bioactive fractions from the honey fungus Armillaria mellea (semester 1/group
1).
Armillaria mellea is plant pathogenic fungus, that does not cause disease in humans, but is a rich source of
enzymes and molecules with novel bioactivity. We have detected antimicrobial activity in isolated fractions
from A. mellea, which can control the growth of human pathogens such as Candida albicans. We have
conducted preliminary studies to fractionate this material, with the aim to identify this novel antifungal
molecule. This project would involve analysis of mass spectrometry data of bioactive fractions, to identify
the molecule responsible for controlling the growth of C. albicans. Some training in proteomic laboratory
techniques and mass spectrometry would also be included as part of this project. This project could be
completed remotely as necessary.
Chronic Disease Immunology (Dr. Mark Robinson)
All projects are suitable for Biology single (BI427), double (BI428) HONOURS, Biomedical or Biological
Sciences (BI431)
1. Senescence-related gene expression in immune cells (Group 1/semester 1);
2. Senescence-related gene expression in immune cells (Group 2/Semester 2);
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Cellular senescence is an essential cellular process leading to growth arrest in response to cellular stress
(Childs et al., 2015). The senescent programme is controlled by up-regulation of the CDKN gene locus. While
senescence has been well described in fibroblasts and epithelial cells, few studies have analysed senescence
in immune cell populations. This project will assess putative markers of cellular senescence in human
peripheral blood mononuclear cells using flow cytometry. It will also utilise single cell RNA-seq data to
identify senescent cells on the basis of high expression of CDKN locus genes and then perform co-expression
analysis to identify other genes co-regulated with CDKN locus genes. [Note this project includes both wetlab and in silico analysis and the balance of these will be determined based on student preference and
current COVID regulations. The projects offered in semester 1 and 2 will focus on different putative
markers].
Childs BG, Durik M, Baker DJ, van Deursen JM. Cellular senescence in aging and age-related disease: from mechanisms to therapy. Nat Med. 2015
Dec;21(12):1424-35. doi: 10.1038/nm.4000

Clinical Proteomics Laboratory (Dr. Paul Dowling)
All projects are suitable for Biology single (BI427), double (BI428) HONOURS, Biomedical or Biological
Sciences (BI431).
1. Proteomic analysis of drug-resistance associated proteins in Multiple Myeloma, (Semester 1/Group
1);
Multiple myeloma (MM) is a debilitating malignancy that is part of a spectrum of diseases ranging from
monoclonal gammopathy of unknown significance (MGUS) to plasma cell leukaemia. On a worldwide scale,
it is estimated that about 86,000 incident cases occur annually, accounting for about 0.8% of all new cancer
cases. Although MM remains incurable, several drug therapies are valuable in the treatment of patients with
MM. Over the past two decades, novel therapeutics options including Proteasome inhibitors (PI) and
Immunomodulatory drugs (IMiDs) are changing the treatment paradigm in MM and improving overall
survival. Despite these advances, acquired or intrinsic resistance to therapy leads to disease progression, and
novel treatment strategies are urgently needed. This project will focus on the characterisation of abnormal
protein pathways in Multiple Myeloma (MM) patient samples during treatment associated with a poor
prognosis. Ethical approval is required for this project and was granted by the Mater Hospital.
2. Proteomic analysis of abnormal phosphorylation patterns in Multiple Myeloma (Semester 2/Group
2);
Multiple myeloma is a rare type of cancer that affects bone marrow and alters your blood's plasma cells.
This project will focus on using protein abundance data to identify abnormal phosphorylation levels
associated with drug sensitivity/resistance in clinical samples from multiple myeloma patients. Since the
inception of phosphoproteomics, research has focused on changes to the phospho-proteome during disease
progression. Phosphoproteins could be markers useful as diagnostics and also be therapeutic targets. It is
predicted that up to 30% of all proteins may be phosphorylated, some multiple times. Phosphoproteins from
highly sensitive (Group I), sensitive (Group II), resistant (Group III) or highly resistant (Group IV) patient
plasma cell samples will be investigated using proteomics platforms to identify abnormal signalling pathways
associated with drug sensitivity. Ethical approval is required for this project and was granted by the Mater
Hospital.
3. Immunohistochemical analysis of Head and Neck squamous cell carcinoma (HNSCC) tissue samples,
(Semester 2/Group 2);
Head and neck squamous cell carcinoma (HNSCC) remains a significant source of morbidity and is the fifth
most common cancer in men worldwide. New prognostic and diagnostic markers as well as a greater
understanding of the pathogenesis of HNSCC are needed. This project will involve investigating significant
proteins in tissue samples from patients diagnosed with HNSCC using immunohistochemistry (IHC). IHC
combines anatomical, immunological and biochemical techniques to identify discrete tissue components by
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the interaction of target antigens with specific antibodies tagged with a visible label. Ethical approval is not
required for this project.

Genome Evolution Laboratory (Dr. David Fitzpatrick)
Suitable for Single/Double Biology, Biomedical or Biological students (10 projects in total)
1-10 (10 projects). Using the ARTIC bioinformatics platform to investigate the epidemiology of COVID-19
(Semester 1/Group1)
Viral genome data generated prospectively during outbreaks can help provide information about
relatedness to other viruses, mode and tempo of evolution, geographical spread and adaptation to human
hosts. This information can be used to assist in epidemiological investigations. Fast evolving RNA viruses
(such as Ebola, MERS, SARS, influenza etc) continually accumulate changes in their genomes that can be
used to reconstruct the epidemiological processes that drive the epidemic. The ARTIC network
(https://artic.network/), has developed a set of lab and bioinformatic based protocols for nCoV-2019 that
enable characterisation of the virus. On 5th February, the first nCoV-2019 genome was released using
methods developed by the ARTIC network for rapid characterisation of the virus and is now publicly
available on GISAID (https://www.gisaid.org/), for use in international efforts to understand the
epidemiology of the outbreak. This final year project will utilise the ARTIC bioinformatics protocol to
reconstruct individual nCoV-2019 genomes from distinct geographical locations. Students will download
SARS-CoV-2 reads from public databases such as the European Nucleotide Archive
(https://www.ebi.ac.uk/ena), assemble the reads and compare and contrast individual samples to locate
mutations within the viral population. In total 10 projects will be offered. Each student will investigate a
different country/population (UK, USA, China etc). Students should be aware that this project is completely
computational. A background in computer science is NOT necessary for this project although those
interested should have taken BI315 in third year. As all sequence reads are publicly available,

ethical approval is not required for this project.

Host-Pathogen Interaction Laboratory (Dr. Martina Schroeder)
All projects are suitable for Biology single (BI427), double (BI428) HONOURS, Biomedical or Biological
Sciences (BI431)
1. Which cellular mRNAs are regulated by the human DEAD-box helicase DDX3? (Semester 2/Group 2);
2. Which cellular mRNAs are regulated by the human DEAD-box helicase DDX3? (Semester 2/Group 2);
DDX3 is an RNA remodelling enzyme that can regulate translation initiation of specific mRNA transcripts,
but its exact targets and the mechanisms of their regulation are currently still largely unclear. These
projects will combine analysis of pre-existing datasets to identify putative DDX3 mRNA targets with
benchwork to confirm their regulation (cell culture, transfection of mammalian cell lines, reporter gene
assays, RNA-immunoprecipitations, SDS-PAGE, Western Blotting).
3. What DDX3X isoforms exist and what are their potential functions? (Semester 2/Group 2);
This project will suit a student with an interest in bioinformatics and data analysis. We will first analyse
existing RNA-seq datasets to identify potential mRNA isoforms of the human RNA helicase DDX3, which
is involved in regulation of gene expression and anti-viral innate immunity. Next, we will generate
expression constructs for selected isoforms and compare their effects to those of the full-length DDX3
isoform 1, e.g. on type I Interferon induction (molecular cloning techniques, cell culture, transfection,
luciferase reporter gene assays).
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Human Genomics Lab (Dr Lorna Lopez)
All projects are suitable for Biology single (BI427), double (BI428) HONOURS, Biomedical or Biological
Sciences (BI431)
1. Evaluating gene-panels used in genetic testing for neurodevelopmental disorders (semester 1/group
1);
Gene panels have been developed for use in autism with an aim to utilise in clinical genetic testing. To date
these panels have shown limited application. This project aims to systematically evaluate the available
panels for genetic testing and their diagnostic potential in autism spectrum disorder.
2. Male/female differences in de novo variant transmission (Semester 1/group1);
De novo mutations (DNMs) cause a large proportion of severe rare diseases of childhood. Using the “De
Novo Mutation Recurrence Calculator”, this project will investigate if there are male/female differences of
the parental origins of DNMs in neurodevelopmental disorder associated genomic regions.
3. Evidence for circadian rhythm genetic mutations in neurodevelopmental disorders (semester
2/group 2);
Sleep disturbances are a common feature of many neurodevelopmental disorders. This project will investigate
the overlap of genomic variation in both autism spectrum disorder and sleep behaviour, and extend this
to known neurodevelopmental processes and circadian biology.

4. Is there evidence for the gene enrichment of gastrointestinal disorders in autism? (semester 2/group
2);
This project aims to investigate the overlap of genes involved in gastrointestinal disorders and genes
associated with autism. We will compile a database of genes with evidence for association with both
disorders. We will then use a gene set enrichment approach to statistically evaluate the degree of overlap
between these gene-sets. We will then perform a biological interpretation of any genes arising through
these analyses, to investigate potential implications on pathways and processes.

Immunology and Cell Biology Laboratory ICB (Prof. Bernard Mahon)
All projects are suitable for Biology single (BI427), double (BI428) HONOURS, Biomedical or Biological
Sciences (BI431)
1. Characterising the microbiome of human breast milk (Semester 2/Group 2).
The immunological events of the neonatal period profoundly shape human health. An interplay between
maturing immune system, nutrition and developing microbiome in the first month of life can influence later
life allergy, autoimmunity, and obesity. The role of IgA in protecting new-borns from infection is well known
but how mothers shape the microbiome of their offspring through other components of human milk is less
clear. As part of a collaboration between laboratories across Europe, this project will use sequencing
techniques to characterise the microbiomes of donated breast milk from 300 mothers. Ethical approval will
be sought for this project.

Medical Mycology Laboratory (Prof. Kevin Kavanagh)
All projects are suitable for Biology single (BI427), double (BI428) HONOURS, Biomedical or Biological
Sciences (BI431).
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1. Assessment of in vivo and in vitro antimicrobial efficacy of novel metal based compounds (Semester
1/group 1);
Resistance to conventional antibiotics is a major problem in treating bacterial infections and is recognised as
a significant cause of mortality and morbidity. Metal based drugs (MDD) may represent a novel way to treat
such bacteria as they have a completely different mode of action. In this project the ability of a range of
MBD to kill drug resistant bacteria will be evaluated in vitro and in vivo and their possible mode of action will
be established
2. Assessment of in vivo and in vitro antimicrobial efficacy of novel metal based compounds (Semester
2/group 2);
The yeast Candia albicans is capable of causing a range of superficial and systemic infections in susceptible
patients. Adherence to host tissue is central to its ability to cause infection and this is mediated by a variety
of specific and non-specific mechanisms. This project will evaluate the ability of a range of compounds to
block yeast adherence to host tissue and evaluate these as possible treatment options for preventing yeast
induced infection

Neuromuscular Biology Laboratory (Prof. Kay Ohlendieck):
All projects are suitable for Biology single (BI427), double (BI428) HONOURS, Biomedical or Biological
Sciences (BI431).
1. Proteomic and bioinformatic analysis of crosstalk between spleen and muscle (Semester 1/Group1)
2. Biochemical and bioinformatic analysis of extraocular muscles, (Semester 1/Group1);
3. Biochemical and bioinformatic analysis of the spleen in muscular dystrophy, (Semester 2/group2)
4. Proteomic and bioinformatic analysis of extraocular muscles in muscular dystrophy, Semester
2/Group 2)
A major goal of the MU Muscle Biology Laboratory is the systematic identification of new biomarkers of
inherited muscle diseases (Dowling P, Murphy S, Zweyer M, Raucamp M, Swandulla D, Ohlendieck K.
Emerging proteomic biomarkers of X-linked muscular dystrophy. Expert Rev Mol Diagn. 2019 Aug 2:1-17).
The student projects will be aligned with this bioanalytical aim and focus on the biochemical and
bioinformatic analysis of new comparative mass spectrometric data sets of normal versus dystrophic tissues,
including skeletal muscle, heart, brain, liver, kidney, spleen and pancreas specimens, as well as body fluids,
such as saliva, urine and serum. The MU Muscle Biology Laboratory uses routinely subcellular fractionation
procedures, protein extraction methods, chemical crosslinking analysis, one-dimensional gel shift analysis,
fluorescence two-dimensional gel electrophoresis, immunochemical methods, biochemical assays, blot
overlay analysis, immunofluorescence microscopy, mass spectrometry-based proteomics and systems
bioinformatics to characterize protein expression levels in neuromuscular disorders. The student projects
will focus on the identification and characterization of new biomarkers in association with necrosis, reactive
myofibrosis, sterile inflammation and metabolic disturbances. Ethical approval is not required for these
projects.

Plant Biochemistry Laboratory (Dr. Emmanuelle Graciet)
All projects are suitable for Biology single (BI427), double (BI428) HONOURS, Biomedical or Biological
Sciences (BI431)
1. Understanding the connection between hypoxia and pathogen responses in plants (semester
1/group 1) [lab work essential -so not offered if lockdown]
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In the wild, plants experience a combination of environmental stresses, including abiotic and biotic stresses.
However, it is unclear how plants integrate different stresses to trigger a coordinated response that
promotes plant survival. In this project the connection between plant responses to hypoxia (resulting from
waterlogging) and pathogen will be studied using the model plant Arabidopsis thaliana as a model organism.
2.

Evolution of effector proteases in plant bacterial and fungal pathogens [bioinformatics only]
(semester 1/group 1);

Plants in the wild face a variety of pathogens and in response are able to trigger an efficient immune
response that fights off infection. In the course of an infection, pathogens inject into plant cells effector
proteins whose primary function is the down-regulation of plant immune responses to promote pathogen
virulence. This bioinformatics project will focus on one particular class of effector proteins and will seek to
identify families of effector proteins across a wide range of bacterial and fungal pathogens. Their function
will be inferred based on additional bioinformatic analyses, as well as the literature.
3.

Evolution of effector proteases in plant bacterial and fungal pathogens [bioinformatics only]
(semester 2/group 2);

Plants in the wild face a variety of pathogens and in response are able to trigger an efficient immune
response that fights off infection. In the course of an infection, pathogens inject into plant cells effector
proteins whose primary function is the down-regulation of plant immune responses to promote pathogen
virulence. This bioinformatics project will focus on one particular class of effector proteins and will seek to
identify families of effector proteins across a wide range of bacterial and fungal pathogens. Their function
will be inferred based on additional bioinformatic analyses, as well as the literature.

Plant Ecology and Global Change (Dr. J. Devaney)
All projects are suitable for Biology single (BI427), double (BI428) HONOURS, Biomedical or Biological
Sciences (BI431) *Projects 1 and 2 would be suitable for a team of two and access to own transport would be
advantageous
1. Dublin mountains makeover: Light availability and natural regeneration of native broadleaf trees in
commercial forests (semester 1/group1)*
Forest policy in Ireland is focused on diversifying tree species in managed woodlands and increasing
emphasis on the provision of multiple ecosystem services in forests. For example, Coillte - Ireland’s state
forestry company - has recently announced ambitious plans to restore and rehabilitate its forests in the
Dublin mountains (https://www.coillte.ie/coillte-nature/ourprojects/dublinmountainsmakeover/).
Understanding how light availability influences the natural regeneration of tree species in forests is central
to designing effective forest restoration programmes. Using photosynthetically active radiation meters and
hemispherical photography, this project will investigate the relationship between beneath canopy light
availability and the occurrence of naturally regenerating conifer and broadleaf trees at forest sites in the
Dublin mountains. The project will also compare traditional canopy openness measurement techniques with
new low-cost smartphone hemispherical photography.
2. Dublin mountains makeover: Impact of canopy tree species on forest microclimate conditions
(semester 1/group1)**
The impact of recent climate warming on plant communities is increasingly evident, with major
consequences for ecosystems worldwide. In forests, the temperature at ground level (microclimate) can
substantially differ from the atmospheric temperature due to localised variation in vegetation structure,
shading, topography, or slope orientation. Such variation in microclimate can alter ecosystem processes
such as soil moisture regulation and plant growth. This project will utilize portable microclimate data loggers
to characterise local microclimate conditions beneath a range of forest canopy types. Microclimate data will
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be related to beneath canopy vegetation communities. This information can then be used to design
effective, climate resilient, forest management strategies
3. Midlands Native Woodland: Soil characteristics associated native woodland on midland peat soils
(semester 2/group2)**
Ireland’s national peatlands strategy (https://www.npws.ie/peatlands-and-turf-cutting/peatlandscouncil/national-peatlands-strategy) emphasises a move away from industrial extraction of peat and a focus
on optimizing the environmental and social benefits of peatlands. Coillte - Ireland’s state forestry company –
is initiating native woodland restoration on a number of abandoned cutaway peatlands in the midlands
(https://www.coillte.ie/coillte-nature/ourprojects/midlandsnativewoodland/). Understanding how soil
characteristics influence patterns of natural regeneration of tree species on abandoned cutaway peats is
important for implementing successful restoration programmes. This project will collect soil samples from
peatland sites and assess their pH, moisture, bulk density, and a range of other edaphic parameters. The
relationship between the occurrence of naturally regenerating forest and soil parameters will be analysed
and used to inform ongoing restoration programmes.
4. Midlands Native Woodland: Impact of vegetation cover on carbon stocks on midland peat
soils(semester 2/group2)**
Globally, peatlands are critically important in terms of greenhouse gas (GHG) emissions and peatland soils
store up to 30% of the total global soil carbon pool. Targeted management and restoration of degraded Irish
peatlands has the potential to make a major contribution to climate mitigation efforts and help Ireland reach
its greenhouse gas emissions targets. However, the extent to which vegetation cover impacts total
ecosystem carbon stock remains uncertain. For example, whether the natural regeneration of forests on
abandoned industrial peats makes a positive or negative contribution to carbon stocks is largely unknown.
Using soil samples collected from peatland sites, this project will assess total soil organic carbon of different
soil depths. Standard tree morphological measurements and allometric models will be used to quantify the
aboveground and belowground carbon store of naturally regenerating forests. Such information can be used
to inform future peatland management and restoration projects.
**Projects 3 and 4 would be suitable for a team of two and access to own transport would be advantageous
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LITERATURE AND RESEARCH PROJECT DEADLINES
Double Hons

Literature
Commence
Project
Finish
Project lab work- Commence
Semester1
Finish
Project lab work- Commence
Semester 2
Finish
Seminar
Week of
Final thesis to be
submitted
Word Count (<)

BI424
Literature
Project (S1)
BI423
19 Oct
4 Dec

BI424
Literature
project S2
BI423
1 Feb
12 Mar

-

-

30 Nov-4 Dec 8-12 Mar
12.30pm
12.30pm
18 Dec
1 Apr
3000
3000

Laboratory
Project (S1)

Laboratory
Project (S2)

BI428
----19 Oct
4 Dec

BI428
1 Feb
12 Mar
8-12 Mar
12.30pm
1 April
2500

-

30 Nov-4 Dec
12.30pm
18 Dec
2500

A sample 2020 Dissertation cover sheet for your project is included on page 63 of this manual. You can
download your 2020 Cover sheet from the Moodle page of BI424 or BI428. Please enter the following details:
 the title of your project,
 your name, as an acknowledgement that:
(i) the thesis is submitted in fulfillment of the requirements for the degree
(ii) you have read, understood and abided by the originality statement
 your student number
 the name of your project supervisor
 the word count for your submitted thesis
 date
•
•

•

Remember to insert a copy of the 2020 Dissertation Cover Sheet, including a signed Declaration of
Originality, at the front of your thesis (sample copy on page 65). This is available for download on your
dissertation Moodle page.
Extensions to these deadlines will not normally be granted.

If you have a serious problem concerning the fulfillment of any of these deadlines, please consult
Professor Moynagh.
SEMINARS. Students will be asked to make a 10-minute presentation with an additional 5 minutes allowed
for questions on their literature or laboratory project. The audience will include the supervisor, one other
member of staff and all of the fourth year students and other research workers (postgraduate and
postdoctoral fellows) from the relevant laboratory. You are required to e-mail your presentation (usually in
powerpoint form) to your supervisor at least one day before your talk. Your supervisor will transfer the file
to a CD or USB stick for presentation on the computer projector. If you have any questions about these talks
please contact your project supervisor. A proportion of the practical marks will be awarded for each of
these presentations.
If your presentation is too large to e-mail as an attachment, please send it via HEA filesender:
https://www.heanet.ie/services/hosting/filesender
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MU Library

Fig 1. Exterior of MU Library
MU Library is a popular place to meet, study and research in with a variety of study spaces, meeting
rooms and a Starbucks located on the ground floor. It provides bookable group study rooms for
students as well as a postgraduate room on Level 2. It’s also a portal to a vast collection of Biology
resources in print and online through its searchable catalogue. The library homepage has a
comprehensive range of information, training, supports and services that you can explore:
https://www.maynoothuniversity.ie/library but there’s also a dedicated Biology subject guide on our
webpage that we recommend you use and bookmark, because we highlight new Biology-specific
material and news regularly in this space for undergraduates, postgraduates and academics. We’ve
developed a “New2MU” link that contains lots of information specific to those starting out in MU for
the first time, from undergraduates to postgraduates.

Fig 2. Biology subject guide online: http://nuim.libguides.com/biology
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Fig 3. The search-box, LibrarySearch, that searches all the content in MU Library
Use LibrarySearch (see Fig. 3 above) on the library homepage to discover everything MU Library holds on
your subject and topics. It gives you the location and details of thousands of e-books and e-journals you can
read online on your devices, as well as information on books, journal articles, and databases on your subject.
We also have online e-dictionaries, encyclopaedias and e-books; basically, everything you need to write
successful assignments. If it seems like a lot of stuff, start with your subject guide here
http://nuim.libguides.com/biology for basic suggestions and help.
You can access the information on LibrarySearch, and e-books, e-journals and databases when you’re on or
off-campus. You have options for basic and advances search features to find exactly what you are looking for.
Get hacks for running successful searches in our free LIST Online tutorials, and come to our LIST training
sessions in the library (later in Semester 1) to learn skills that will help in your essays and assignments. If you’ve
any queries about finding material, whether it’s online, or on the shelf, library staff are happy to help you; just
ask at the Library desk or live “Library Chat” box on our homepage. You’ll also see us around campus in
Semester 1 as we hold “pop-up” events, where you can find out more about what the library can offer you.
Your MyCard (student card) entitles you to borrow material from the Library. If you are not sure how many
items you can borrow, click on the Using the Library blue box (see Fig. 4 below) on the library homepage for
information.

Fig. 4. Library Homepage with arrow to the “Using the Library” section
Explore the green box Support and Training for your subject guide, containing suggestions and lots of
subject-support. Take our free, short, online training sessions in your own time to upskill in information
skills that you’ll need in university; see LIST Online (https://nuim.libguides.com/list-online). They cover
everything from finding items on your reading lists, to using e-books, avoiding plagiarism in your essays, and
how to evaluate information – all essential skills for students.
You can borrow a laptop from the laptop-bank, opposite the library desk, to use within the library, or you
can log on to one of the library PC’s to do your essays. The Library is wireless so you can use your own laptop
in the library too. We have a 3D printer available (ask us at the Library desk) as well as a colour photocopier,
in addition to numerous black and white photocopiers. You use your MyCard to load it with credit to print. IT
Services have a dedicated space at the main library desk too where you can go if you need IT help. The
Maths Support Centre (ground floor) and Writing Centre (level 1) are also located in the library.
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Contact us with your queries about using the Library, finding information for your studies or how to use any
of the online material. There is no such thing as a “stupid question”. We all know it can be a lot to take in
when you start in university and we are here to help you!
The Library wishes you every success in your studies and we really look forward to seeing you during your
years in MU.

USEFUL LINKS AND CONTACTS:
Links:
•
•
•
•
•

Library homepage: https://www.maynoothuniversity.ie/library
Biology subject guide: http://nuim.libguides.com/biology
LIST online: http://nuim.libguides.com/list-online
LIST sessions in the Library: http://nuim.libguides.com/list
Inter-Library loans: https://www.maynoothuniversity.ie/library/using-library/inter-libraryloans

Contacts:
Undergraduates contact: Áine Carey/Niall O’Brien, aine.carey@mu.ie
Academics contact: Helen Farrell, helen.farrell@mu.ie
Research support Librarian: Ciarán Quinn, ciaran.quinn@mu.ie
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Alltech Young Scientist Award Programme 2020
Due to Covid-19 disruption, details of 2020 competition were unavailable at time of going to press.
However, Alltech Biotechnology are likely to announce the Alltech Young Scientist Award
Programme 2020 whereby undergraduate students may submit a 3000-3500 word essay on an area
relevant to Alltech business – for updates see https://www.alltech.com/education/alltech-youngscientist/program-overview
This competition should be open to all students, especially those in 3rd and 4th year who can, in
principle, submit their course literature reviews (BI305, BI423), if relevant, for the competition.
See above link or contact youngscientist@alltech.com for further details.
The deadline for submission is likely to be late December 2020. Note that you must be nominated
by your professor/lecturer in order to participate, so you would need to make contact with him/her
before the deadline.

-Professor Sean Doyle
September 2020
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The Maynooth University Biology department is committed to equality, diversity and inclusion and is
the first department in the University to receive an Athena Swan Bronze Department Award. We
look forward to engaging with all members (students and staff) of the department to implement our
Gender Equality Action Plan. In line with our equality diversity and inclusion focus, we will continue
to seek input from our student population (through surveys and focus groups) and will endeavor to
keep you informed of our progress in this area.
For more information on the Biology department’s Gender Equality Action Plan, see
https://www.maynoothuniversity.ie/biology/athena-swan or contact Dr. Karen English (Biology
Athena SWAN Committee Chair) at karen.english@mu.ie

September 2020
Biology Department Athena SWAN Committee
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Biochemical Calculations Website: BiochemicalcTM
http://www.biochemicalc.com
Students in the Department of Biology now have access to BiochemicalcTM. This website, developed
by Professor Sean Doyle (Biology) and Mr Dermot Kelly (Computer Science), allows students to:
1. Learn the fundamental concepts of biochemical calculations such as:
What are moles, nanomoles and micrograms? Why do I need to use moles in my calculations?
How do I make up laboratory solutions such as buffers? What is molarity?
2. Use online calculators to help solve biochemical problems.
The online calculators allow students to calculate the weights (in mg or g) of reagents required
for making up laboratory solutions of defined molarity, calculate the volume of stock solutions
required for preparation of a more dilute reagent, carry out %(w/v) dilutions, work out how
to do serial dilutions etc…
3. Practice online questions to test their understanding of biochemical calculations.
BiochemicalcTM offers a suite of pre-formatted questions to help students judge if they
understand key concepts required for becoming proficient at undertaking laboratory
calculations. These questions are of varying difficulty and style, and are designed for use in
association with the online calculators on the BiochemicalcTM website.
Although primarily designed for students in the 3rd and 4th years of our degree programmes, it will
also be of assistance to students at earlier stages of study. Indeed it may be of use to students taking
Chemistry, or any subject requiring knowledge of laboratory calculations. Postgraduates may also
find aspects of BiochemicalcTM beneficial to their own research projects and also find use of its
functionalities a useful “double-check” for their own laboratory calculations.
We encourage you to use BiochemicalcTM and please tell others if you’re happy with it. If not, please
email: biochemicalc@gmail.com
BiochemicalcTM was funded by the NUI Maynooth CTL Fellowship Programme 2011
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EXAMINATION ASSESSMENT SCALE
Letter
Grade

Representative
%

Class

Answer which could not be bettered.
Exceptional answer displaying unexpected
insight.
Undoubtedly first class, flawless answer,
demonstrating originality.
Almost flawless answer demonstrating some
originality
Extremely high competence, perhaps displaying
limited originality or technical flaws or minor
errors
Fundamentally correct and demonstrating
overall competence.
Competent performance, substantially correct
answer but possibly containing minor flaws or
omissions.
Awarded on the basis of the answer being
somewhat better than a C but below a B-.
Basically correct, answer with minor errors or
one major error/omission.
Awarded on the basis of the answer being
somewhat below a C but better than a D+.
No more than adequate answer.
Adequate answer with serious errors or
omissions.
Lowest passing grade, barely deserving to pass.

100
90

I
I

80

I

70

I

68

II-1

65

II-1

60

II-1

58

II-2

55

II-2

50

II-2

48
45

III
III

40

P

The answer is inadequate and does not deserve
to pass.
The answer fails to address the question
properly but displays some knowledge of the
material.
Fails to address the question.

38

F

35

F

30

F

20

F

F

Little relevant or correct material but some
evidence of engagement with question.
Very little relevant or correct material.

10

F

F-

Totally irrelevant answer.

0

F

A++
A+
A
AB+
B
BC+
C
CD+
D
DE+
E
EF+

Descriptive Heading
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BIOLOGY LABORATORY SAFETY
For the protection of yourself and others please read the following notes carefully and obey the instructions
implicitly.
FIRE:
• On hearing the fire alarm or on discovering a fire, stop what you are doing and raise the alarm.
• If you are using a Bunsen, switch it off.
• Shut off the Bunsen gas supply to the lab.
• Leave in an orderly manner and close the door behind you. Do not use the lift.
• Make your way to the nearest assembly point B, C or E (see the map below).
• Remain at this location until instructed by security staff to return to the building.

PERSONAL PROTECTION:
Do not smoke, eat, drink or chew gum in the laboratory. University Policy prohibits storage of food and
drink and food in all laboratories.
You are required to wear a Howie style white laboratory coat with all buttons closed and sleeves fully
extended at all times. Laboratory coats may be available for hire from the Biology Department.
You must also wear safety glasses at all times. Please contact your demonstrator if you need to purchase a
pair.
You will be provided with gloves for your personal protection. Unfortunately, they only protect the wearer
and can easily contaminate surfaces. Remove all gloves before leaving the laboratory, even if for a brief
period. Remove gloves while using laboratory equipment unless there are specific hazards present. Do not
wear gloves when using Bunsen burners unless specifically instructed by the lecturer in charge.
If you need to transfer samples or equipment to another laboratory, remove one glove and used the
ungloved hand to open doors etc.
Sandals, flip-flops and other open footwear are prohibited when chemical and biological agents are used.
Long hair must be tied back.
You must wash your hands immediately at the end of the practical.
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PERSONAL INJURY:
You must cover any cuts or grazes with a plaster. Please inform your demonstrator. There are first aid
cabinets in all teaching laboratories.
Report any accident or injury, however trivial, to a demonstrator.
We will explain specific hazards or disposal methods, if any. You must follow these instructions carefully.
Please inform your demonstrator if you have any concerns relating to a pre-existing medical condition, or if
chemical/biological agents used in a practical session may affect any pre-existing medical condition.
GENERAL SAFETY:
In accordance with university regulations, you will be expelled from the practical session if you do not
conduct yourself in an orderly manner, or if you deliberately act in an unsafe manner.
We allow students in the teaching laboratory only during timetabled laboratory sessions. You may not use
the laboratory at other times unless you obtain permission from the technician in charge.
Undergraduate students should not enter the preparation laboratory, research laboratories, growth rooms,
storerooms etc. without permission.
Proper regard to the correct use of equipment is required from all staff and students. Intentional
interference with safety signs and safety features of any equipment is a criminal offence.
We expect you to leave your bench place, including sink, clean and tidy.
It is particularly important to put microscopes away correctly:
•
•
•
•
•

Remove slides. Your demonstrator will instruct you on how to dispose of slides and coverslips
Check that a low power lens is in the viewing position.
Clean all lenses with lens tissue.
Unplug the microscope and wind flexes neatly, but not tightly.
Cover the microscope.

You should be aware that we frequently transport chemicals and biological materials around the
department. Therefore, it is very important that you walk slowly and carefully in the corridors.
N.B. Follow the instruction of your demonstrator at all times. Please check with your demonstrator if you
have any doubts or questions in relation to safety. Notify your demonstrator or senior demonstrator if you
are pregnant, or have any health issues which you feel may be impacted by any practical.
Laboratory safety- COVID-19 Related Issues:
The control measures associated with reducing the risk of COVID-19 transmission may change as the pandemic
evolves.
• Do not attend a practical if you have symptoms of COVID-19, or if you have been advised to self-isolate
or restrict your movement.
• Only attend on your assigned day/time. If this is problematic due to scheduling, please contact the
senior demonstrator (Patricia.McDonnell@mu.ie) in advance.
• All students will remain at least 1m apart for the majority of practicals. These positions have been
marked on each bench, do not move seats away from these work stations. Do not move from your
bench space without the permission of your demonstrator. Where closer contact work is required
e.g. detailed instruction, your demonstrator will manage this.
Face Coverings and Personal Protective Equipment
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•
•

•

•

•
•

•

•
•

In line with University policy, face coverings are mandatory during practicals.
If you are unable to wear a face mask for medical reasons, you are permitted to wear a face shield.
Face shields worn in practicals must meet the same standards (EN166 1 F3) as safety glasses, where
safety glasses are required. Face shields below this standard must never be worn with or instead of
safety glasses.
Students that are in high-risk categories and/or that cannot wear face coverings for medical reasons
are advised to contact the senior demonstrator in advance of their practical. There will be a limited
number of seats available at 2 m spacing, which these students can choose to avail of. We would
encourage students that are in very or high risk categories to contact the Disability office to discuss
registration for additional supports (access.office@mu.ie)
(https://www.maynoothuniversity.ie/study-maynooth/supporting-students-disabilities/howregister#).
Put your face covering on before entering the laboratory and only remove it after you have left the
laboratory. It is advisable to have an extra face mask.
Do not put face coverings on laboratory surfaces or equipment.
Safety glasses are required when listed as a control measure in the risk assessment specific to each
practical. These risk assessments are in your practical manual.
It is essential that you bring your laboratory coat and safety glasses to all practicals where they are
required for use (specified in the risk assessment for that practical). Under the current restrictions,
the department cannot guarantee the availability of spare lab coats or safety glasses, and you will be
prohibited from staying in the practical without these if they are a requirement.
Launder your laboratory coat regularly (preferably weekly) in a minimum 60oC wash cycle.
Gloves must be worn when specified by the practical risk assessment. Not all practicals require gloves.
Do not wear gloves to mitigate Covid-19 risks, gloves are more likely to increase the risk of
transmission and for some practicals gloves are an unacceptable high risk e.g. in Year 1 with bunsens.

Entering/Exiting the Teaching Lab
• Do not congregate in any building or corridor before or after a practical.
• Laboratory doors will be opened fifteen minutes before the start of any practical, go straight to your
designated seat. Seats will be designated during your first practical.
• You will be instructed where to store your personal belongings. The default location is the empty press
underneath the laboratory bench at your designated workstation. Do not bring large bags or suitcases
to the laboratory as there are no suitable storage locations in the laboratories for these. Use your
locker to minimise the items you bring to the laboratory.
• You are not permitted to enter the prep lab, please notify your demonstrator if you require assistance.
• You will be instructed when to leave the laboratory, there will be a staggered, supervised exit of
students from each laboratory session. You may need to use the hand sinks in the bathrooms to avoid
congregation around the laboratory hand wash sinks. When you have finished your practical work,
contact your demonstrator to see if you can leave the lab.
• Exit the laboratory using the assigned door for each row of benches.
• One-way stairwells are signed as well as routes in corridors. The wider corridors are two-way with a
‘keep left’ policy.
• Additional or revised control measures will be communicated online or during a practical.
Preparing for Practicals
• Complete any advance requirements for the practical before attending (e.g. Read practical manual,
watch any associated videos, complete any required exercises). Details of these requirements will be
provided by your lecturer in advance.
• Practical manuals will be available on Moodle in advance of your practical with a printed copy provided
to you during the practical.
• If you are unable to attend a practical please refer to the instructions in your Introductory handbook
for completion of an absence form, along with submission of appropriate supporting documentation,
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as required (Notification of Absence section). Please note the list of acceptable reasons for nonattendance, outlined in the Notification of Absence text.
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NOTIFICATION OF ABSENCE
It is the responsibility of all students to be available for class throughout Semester I and Semester II
between the hours of 0900-1800 Monday to Friday, in addition to occasional classes outside these
hours (eg. field trips, academic visits).
If you are unable to attend Laboratory practicals, workshops or tests for any reason you must advise
the Department of Biology by submitting an on-line Absence Form through the Moodle course
MC:BI_ABSENCES4THYEAR Biology 4th Year Absence Form either before your absence or within
FIVE working days of the end of the period of absence. When submitting the absence form you will
also be able to upload copies of your medical certificates or other relevant supporting
documentation. Instructions on how to do this are on the Moodle page. Failure to do so may result
in the absence being counted as unacceptable and you will be given a mark of zero.
Please note that if you are submitting a medical certificate, the cert must be issued during the period
of illness. BACKDATED MEDICAL CERTIFICATES WILL NOT BE ACCEPTED FOR ANY REASON.
BI421 Research Methodology 1. All practicals are mandatory and failure to attend these practicals
may impact your ability to commence your chosen Laboratory project or Advanced Practical
combinations.
Students missing a practical MUST contact the academic in charge of the practical.
Medical certification must be provided for all missed practicals. Failure to provide certification
could result in a penalty with your final grade.
BI425 Advanced Practicals/Professional Modules. Attendance of practical and professional
modules is mandatory and medical certification must be provided for any practicals missed. Failure
to provide certification could result in a penalty with your final grade.
If you miss one advanced practical or professional module lecture or workshop you must notify
the academic in charge of the practical. If you miss more than one
Practical, lecture or workshop you must notify the Biology Office.
Please read and take note of your responsibilities relating to absence as, in signing a Notification
of Absence Form, you agree that you have read and understood them.
It is your responsibility to:
• Advise the department of any absence. Submit an Absence Form to your department
through the Moodle Absences course with the relevant supporting documentation either
before your absence or within FIVE working days of the end of the period of absence.
• Keep in touch with your department should you be absent for a prolonged period.
• Make up any work you have missed due to your absence.
• Agree a revised deadline with your department for any missed assessment(s) due to your
absence. Note that alternative arrangements for a missed test will only be made if a
medical certificate is supplied.
• Recognise that submission of an Absence Form does not automatically mean that the
absence is acceptable and that it is at the discretion of the department as to whether any
absence is deemed acceptable or unacceptable. If the absence should be deemed as
unacceptable it will be recorded as such and count against the minimum attendance
level.
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•

•

Recognise that, although a specific individual absence may be deemed acceptable, if your
overall attendance and submission of work drops below the minimum level prescribed by
your department, then disciplinary procedures will still be followed.
Recognise that notification of absence, whether it is deemed acceptable or
unacceptable, does not constitute grounds for appeal against a course or programme
failure or failure to progress to the next stage of study.

1. Notification of Absence Forms
Reason for absence

Documentation required (all to be submitted
online through Moodle)
Illness up to and including 5 consecutive term- Absence Form

time days (excluding Saturdays and Sundays)
Illness for more than 5 consecutive term-time Absence Form plus formal Medical Certification issued
days (excluding Saturdays and Sundays)
and dated during the period of illness and signed by the
Medical Centre, your GP or hospital consultant
Unrelated to sickness

Absence Form plus supporting evidence

2. Supporting evidence
The following table gives examples of the kind of supporting evidence that you may be required to
provide as justification of absence.
Absence
Illness of LESS THAN FIVE consecutive
term time days

Evidence
Self-certification–Absence Form which must be submitted to
the department through Moodle within 5 working days of the
end of the period of absence. Should students
submit repeated self-certifications, the department will
require students to produce formal Medical Certification. Note
that alternative arrangements for a missed test will normally
only be made if a medical certificate is supplied.

Illness of MORE THAN FIVE consecutive
term time days

Formal Medical Certification issued and dated during the
period of illness and signed by the Health Centre or your GP or
hospital consultant
Self-certification –Absence Form which must be submitted to
the department through Moodle. Notify in advance or within
1 day of scheduled continuous assessment component. An
alternative assignment/assessment may be made available for
you to do remotely and submit online. Supporting evidence
can include messages relating to close contacts or instructions
to self-isolate.

Self-isolation without illness

Outpatient’s appointment
Doctor or dental appointment
Documented personal problems
Illness of dependent or family member
Bereavement

Letter from outpatients or appointment card
Appointment card
Letter from someone, e.g. counsellor, who has direct
knowledge of the problem and/or is involved in supporting you
Medical Certification and statement explaining illness and why
personal attention is necessary
Formal certificate or note from family member who can vouch
for the situation
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Severe transport problem
Court attendance
Victim of crime
Involvement in a significant/prestigious
event
Sport commitment at national/county
level

A copy of online or newspaper reports on the problem to be
submitted to the department within 5 working days of the
problem having occurred
Official correspondence from the Court confirming attendance
requirement
Statement of events, police report and crime reference
number
Letter of invitation from the relevant organising body
Official correspondence from the relevant sporting body
confirming the requirement to be available on specified dates

The following table gives examples of the kind of circumstances where absence may be deemed as
‘acceptable’ and ‘unacceptable’ for non- attendance. This is for general guidance; it does not
represent an exhaustive list. All absences will be reviewed on a case by case basis.
Acceptable

•
•
•
•
•

•

•
•
•
•

•
•

llness
Displaying COVID-19-related symptoms
Self-isolating due to COVID-19
Hospitalisation
Outpatients appointment (where possible
you should try to make any appointment
outside of your class commitments
Doctor or dental appointment (you should
try to make any appointments outside of
your class commitments)
Documented personal problems
Illness of dependent or family member (until
other arrangements can be made)
Bereavement
Severe transport problems (e.g. severe
disruption of train travel due to signaling
failure or track problems or major traffic
incident on motorways, which can be
verified by online or newspaper reports)
Court attendance or victim of crime
Representing College/county/ country at
significant or prestigious event or sport
commitment or involvement in such an
event

•
•
•
•
•

•
•
•
•
•
•
•
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Unacceptable
Oversleeping
Misreading the timetable
Paid employment and voluntary work
IT and/or computer problems
Minor transport problems, e.g. being
stuck in normal rush hour traffic, not
permitting enough time in travel plans
for minor unanticipated delays,
missed public transport
Holidays
Family celebrations
Weddings
Accommodation issues, e.g. moving
house
Extra-curricular sports activities
Driving test
Lack of awareness of attendance
requirements and College Regulations
in this regard

Multiple Choice Questionnaires and Notification of Absence
Please note that the information given below may change in response to updates in Covid-19
guidelines.
Throughout the year you will sit a number of Questionnaires, the majority of which are Multiple
Choice Questionnaires (MCQs) which are generally comprised of questions that cover a significant
proportion of the module. For example, there are 2 MCQs in both BI101 and BI102 and they
provisionally account for 35% of your overall grade for each module.
It is important that you view the MCQs as official exams and are aware that different policies exist
for missing an MCQ than for a practical. In addition, Maynooth University Exam policies and
regulations will apply and be enforced during MCQs.
All MCQs are compulsory and failure to sit these exams will result in a zero grade.
If you foresee that you may not be able to sit an MCQ it is imperative that you contact the lecturer
who is setting the exam or the Senior Demonstrator BEFORE the MCQ.
Individuals who miss an MCQ may be permitted a resit if they have an acceptable reason and provide
the appropriate evidence. Individuals who miss an MCQ without an acceptable reason and who did
not contact the lecturer who has set the exam or senior demonstrator prior to the MCQ will not be
offered a resit and will consequently be awarded a zero grade.
MCQs are exams and Maynooth University Exam policies and regulations apply during both. These
can be viewed at the Maynooth University Examinations Office webpage.
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University Supports and Services
Academic Advisory Office
The Academic Advisory Office offers a convenient first point of contact for students who wish to seek advice
or assistance with their general experience of University life. The office provides an ombudsman-like role for
students who may be encountering difficulties in their programme of study.
Academic Advisory Office
Examination Office
The Examinations Office is part of the University Registry and administers the examination timetable. It is
responsible for the central administration of the University written examinations. The academic year is
semesterised with examinations held in Semester One (January) and Semester Two (May) with a
Supplemental/Resit autumn session in August.
Examination Office
Student Health Centre
The Student Health Centre is an acute care/advisory service. The service is envisaged as an addition to the
student’s own family doctor or specialist medical service. It operates within resource constraints so certain
service limitations apply. Students should continue to attend their own general practitioner.
Student Health Centre
Student Services
Student Services is an integral part of the University community, enabling the promotion and development of
its educational mission. Using a holistic approach, we offer a range of clearly defined services to support and
empower students to achieve their personal and academic potentials and so enhance their life's journey. We
strive to create a community which is open and caring and where diversity is expected and respected."
Student Services
Maynooth Access Programme
The Maynooth University Access Programme (MAP) encourages under-represented groups to enter third level
and provides these groups with support through their time at Maynooth. These groups include underrepresented school leavers, mature students, students with disabilities and members of the Irish Traveller
community.
Maynooth University Access Programme
Map of Campus
Callan Building
Bioscience Building
Campus Map
MU Library
MU Library is a popular place to meet, study and research in with a variety of study spaces, meeting rooms
and a Starbucks located on the ground floor. It provides bookable group study rooms for students as well as a
postgraduate room on Level 2. It’s also a portal to a vast collection of Biology resources in print and online
through its searchable catalogue. The library homepage has a comprehensive range of information, training,
supports and services that you can explore: https://www.maynoothuniversity.ie/library but there’s also a
dedicated Biology subject guide on our webpage that we recommend you use and bookmark, because we
highlight new Biology-specific material and news regularly in this space for undergraduates, postgraduates
and academics. We’ve developed a “New2MU” link that contains lots of information specific to those starting
out in MU for the first time, from undergraduates to postgraduates.
https://www.maynoothuniversity.ie/library
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Programme Advisory Office
For Programme choices and options information
The Programme Advisory Office, within the Office of the Dean of Teaching and Learning, is available to advise
you on any choices you might have to make related to your programme including subject choice. The
Programme Advisory Office acts as a guide to students as you navigate your own way through your programme
options. The Programme Advisory Office consists of the Programme Advisor, Caitriona McGrattan, who is
supported by a team of PG students during peak times.
The Programme Advisory Office can be contacted via
Email: programme.choices@mu.ie
Telephone: 01 474 7428

Please see their website for information about meeting a member of the Programme Advisory Team:
www.maynoothuniversity.ie/programme-advisory-office
Timetable 2020/2001
4th Timetable
4th Double Honours Continuous Assessment Timetable
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eg."Covid-ByeBye": Outcome of Phase III clinical trials for
new SARS-Covid-19 vaccine.

Your name here

Your student number here

Supervisor's name here

2999 (confirmation that count is less than limit)

Your name here

17/12/2020
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