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‘M2ex’ ITN 
SUMMER SCHOOL IN BIOINFORMATICS AND BIOSTATISTICS 

23rd-25th June (and Biostatistics, 6th July), 2021 
 
INTRODUCTION 
As part of the training schedule of the M2ex ITN programme, a summer training school has been 
organised to introduce you – our cohort of ESRs – to bioinformatics and biostatistics.  
 
We recognise that you hail from a range of academic backgrounds, and bring with you a variety of 
skills and experiences. For the purpose of this summer school we will pitch the training as 
introductory bioinformatics and biostatistics for environmental scientists/engineers. The training will 
be inclusive and we hope will be of interest, and benefit, to all of you – whether you are most 
focused on, or enthused by, chemistry, biology, engineering, maths and modelling, or another area. 
 
The scope will encompass: 

- introductory level molecular biology and biological sequence data generation; 
- training in using R programming for data analyses, ,manipulation and plotting – including:  

o bioprocess/engineering (e.g. bioreactor performance) data  
o and biological sequence (e.g. 16S rRNA amplicons) data 

- biostatistics; 
- stories from a variety of researchers (a PI; a Marie Curie Experienced Researcher; and a 

recent PhD graduate) regarding their experiences in this area; 
- introductory level ‘16S’ and metagenomics analyses, including: 

o binning and contigs management; 
o analyses of metagenome-assembled genomes (MAGs) 

 
Your teachers/instructors/guides 

- Gavin Collins, National University of Ireland Galway (NUI Galway) 
- Javier Ramiro-Garcia, Marie Curie experienced researcher, CSIC & NUI Galway 
- Christopher Quince, Earlham Institute, UK (and also University of Warwick, UK) 
- Simon Mills, NUI Galway 
 

What you should do before the summer school 
1. Download ‘R’. You will be provided with installation instructions by Javier Ramiro-Garcia before 

the summer school starts 
2. Make an SSH key. You will have access to virtual machines (VMs) from the CLIMB-BIG-DATA 
project (Cloud Infrastructure for Big Data Microbial Bioinformatics) at the University of Warwick in 
the UK. You can find advice on making your SSH keys here: 
https://www.ssh.com/academy/ssh/keygen. Once you have this, please provide me 
(gavin.collins@nuigalway.ie) with the public part of your key – we will need to this to arrange your 
VM access. 
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TIMETABLE 
Zoom link for summer school: https://nuigalway-ie.zoom.us/j/91835214101 

 
DAY 1: Wed, 23rd June 

 
15:00 – 15:30 CET 
 
Checking VMs 
A short meet-up session for ESRs, to check VMs access in advance of 25th June. 
 

DAY 2: Thursday, 24th June 
 
09:30 – 11:00 CET 
Gavin Collins, NUI Galway 
Welcome message, and session #1. 
 
Seminar: Molecular biology for engineers.  
- Overview of 16S analysis, HTS, ‘omics; 
- Discussion and Q&A 
 
Learning outcomes of this session: 
- understand the importance of molecular biology in understanding the complexity of microbial 
communities; 
- recognise the differences between biological sequences of different origins (e.g., DNA, RNA, 
proteins); 
- understand the typical workflow from experimental design through to sampling, biological 
sequence data generation and analyses, and interpretation; 
- recognise the range of tools and pipelines available for data analysis in bioinformatics. 
 
11:00-11:15 CET 

COFFEE BREAK 
 
11:15-12:30 CET 
Javier Ramiro-Garcia, CSIC  
(Present: Gavin Collins, Simon Mills) 
Introduction to R (Part 1) 
 
This session will include slides and explanations on the background to using R: 
why we use it; what can be done in R. 
 
Focus: bioprocess/physical datasets (not biological sequences) 
 
Learning outcomes of this session: 
- you will be introduced to R, and using R Studio; 
- you will learn how to load libraries, and know how to look for help in R; 
- you will explore how to manipulate datasets, and plot (graph) your data. 
 
12:30-13:15 CET  

LUNCH break 
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13:15 CET – 14:45 CET 
Introduction to R (Part 2) 
In this time, we continue with your session on R.  
- we will focus more in this class on interactive examples.  
- we will give you datasets and code, and you will make outputs.  
- we will allow for discussion (verbal and on the chat function in Zoom) and for 
Q&As 
Note: each ESR will be welcome (and encouraged) to speak and interact in the discussion. However, if 

you prefer, we will also be able to allow you privately (directly) ask questions of the teaching staff 
(e.g., you can put a question directly to Simon Mills, who will be present). 

 
14:45-15:00 CET  

COFFEE break 
 
15:00-15:45 CET 
Javier Ramiro-Garcia, CSIC 
 
Seminar: My career as a bioinformatician 
- an overview of the tools Javier has used and why he’s used them; 
- examples of the projects Javier has worked on; 
 
The seminar will be followed by approx. 15 min discussion with Gavin and Q&A with ESRs. 
 
Learning outcomes of this session: 
- you will get an appreciation of the typical tools, and computational pipelines and approaches, used 
by bioinformaticians as part of environmental engineering/science research groups; 
- you will get advice and tips on how deeply you can (if you wish) delve into bioinformatics. 
 
15:45-15:55 CET  

Short (10-min) break 
 
15:55 - 17:30 CET 
Javier (CSIC)  
Present: Simon (NUI Galway) 
 
Analysis of ‘amplicons’ (PART 1) 
In this session, we focus on biological sequence data: 
- we will use the Phyloseq package and R 
Javier 
Present to assist: Simon, Gavin (chat function; see whether students need help, etc) 
(incl private chat function) 
 
Learning outcomes of this session: 
- you will be able to use the phyloseq package in R; 
- you will be able to recognise and handle biome files; 
- you will be able to manipulate datasets; 
- you will be able to calculate diversity metrics (alpha, beta diversity, etc)  
- you will be able to determine relative abundance (community structure), and plot using bar plots 
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DAY 3 – Friday, 25th June 

 
0930 – 1030 CET 
Simon Mills, NUI Galway 
 
Seminar: My experience as an ESR, and using biostats and bioinformatics  
Followed by discussion and Q&A, moderated by Gavin 
 
10:30–10:45 CET  

COFFEE break 
 
10:45-12:30 CET 
Javier (CSIC)  
Present: Simon (NUI Galway) 
 
Analysis of ‘amplicons’ (PART 2) 
This session will require more independent activity from you – you will work on 
Phyloseq and R to analyse biological sequence datasets provided to you. You will be 
given ‘biome’ files and we will work with you on amplicon analysis. You will apply the 
knowledge gained on Day 2. 
 
Learning outcomes for this session: 
- as for ‘part 1’, but you will be able to work further and better; 
- you will be able to embed the knowledge from Day 2, and become more independent 
 
12:30–13:15 CET  

LUNCH break 
 
13:15 – 16:30 CET 
Christopher Quince 
High-Resolution Microbiomics Group Leader, Earlham Institute, UK 
 
Seminar: 16S through to metagenomics 
 
Workshop: using the VMs provided, you will have a workshop on sequence 
analysis with Professor Quince. 
 
Learning outcomes of this interactive session: 
- you will learn about metagenomics; 
- you will learn about binning (grouping ‘reads’ (contigs) and assigning them to genomes; 
- you will understand the process of metagenome-assembled genome (MAG) analysis 
- you will be familiar with more difficult analysis you can do. 
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DAY 4 – Tuesday, 6th July, 2021 

 
Start-time TBC 
Johannes Hertel, University of Greifswald, Germany (and NUI Galway)  
 
Biostatistics workshop – “Quantitative Methods in Life Sciences” 
 
Johannes has worked with Simon Mills on the biostatistics in Simon’s 
thesis, and has also worked on a variety of other projects – including on the human gut. Johannes 
will  
 
 
 
Some reading for you: 

- Phyloseq: https://joey711.github.io/phyloseq/  
- SSH keys: https://www.ssh.com/academy/ssh/keygen 
- Simon’s thesis:  

o https://aran.library.nuigalway.ie/handle/10379/16750 
o We will use some of the datasets from the thesis (on bioreactor performance and 

granule sizes) 
- To be provided next week by Javier, before the summer school: 

o Example manuscripts (including data from the datasets you will use) 
o R installation guide 


