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Prerequisites

For the general development of the course, it is recommended to have a B2 level, or equivalent, of the English
language.

For this module, it is recommended to have basic notions of computer usage in Linux (i.e., knowledge of
common user tools and file manipulation).

Objectives

General objectives of this module are the application of the core tools and basic techniques for development in
this area of knowledge. Provide skills to successfully assume the adaptation to changing technologies and new
paradigms emerging in this interdisciplinary field.

Learning outcomes

® CAO01 (Programming efficiently and accurately to solve bioinformatic problems of varying complexity.)
Programming efficiently and accurately to solve bioinformatic problems of varying complexity.

® CAO02 (Propose bioinformatics solutions to complex problems by participating in multidisciplinary
teams.) Propose bioinformatics solutions to complex problems by participating in multidisciplinary
teams.

® KAO1 (Describe the fundamental concepts of programming, algorithmics, and information organisation
that are applied in bioinformatics.) Describe the fundamental concepts of programming, algorithmics,
and information organisation that are applied in bioinformatics.

® KAO02 (Identify the main algorithmic schemes and their application cases in bioinformatics.) Identify the
main algorithmic schemes and their application cases in bioinformatics.

® KAO03 (Explain the fundamentals and procedures of the methods of access, analysis and data mining in



bioinformatics, highlighting their usefulness for the efficient management and interpretation of large
volumes of biological sequences.) Explain the fundamentals and procedures of the methods of access,
analysis and data mining in bioinformatics, highlighting their usefulness for the efficient management
and interpretation of large volumes of biological sequences.

® SAO01 (Solve problems of a biological nature by applying programming concepts and the use of
specialised bioinformatics libraries (such as BioPython or Bioconductor), guaranteeing the reliability of
the code and the biological interpretation of the results.) Solve problems of a biological nature by
applying programming concepts and the use of specialised bioinformatics libraries (such as BioPython
or Bioconductor), guaranteeing the reliability of the code and the biological interpretation of the results.

® SAO02 (Apply the main algorithmic schemes and some of their variants in the resolution of bioinformatic
problems.) Apply the main algorithmic schemes and some of their variants in the resolution of
bioinformatic problems.

® SAO03 (Integrate access to large biological databases with local infrastructures and cloud systems,
combining the necessary algorithms.) Integrate access to large biological databases with local
infrastructures and cloud systems, combining the necessary algorithms.

Contents

1. Linux (commands and shell scripting)

Basic commands, user management, software management, and file system
Text processing tools and data manipulation
Redirections, pipes, and filters

Shell scripting in Bash

2. Programming languages

Introduction to R

Introduction to programming in Python in Bioinformatics

Variables, expressions, data types, operators, programming constructs, and contexts
Code reutilization: functions, modules, and subroutines

Recursive programming

Input/Output

Code debugging

3. Data structures and data processing

Basic data structures (including strings, lists, tuple, sets, and dictionaries)

Nested data structures and objects

Trees and graphs



Modelling and representing bioinformatics data
Basic bioinformatics data formats (including FASTQ, SAM, VCF)

Regular expressions

4. Bioinformatics libraries and tools

Data visualisation tools
Introduction to Biopython

Introduction to NumPy and Pandas

Learning activities and methodology

Title Hours ECTS Learning outcomes
Classroom work 20 0.8

Problem solving (in class) 14 0.56

Regular general work on the deliverables definition and materials given 83 3.32

Work in the computing lab 12 0.48

Performing lab work from recommending reading 15 0.6

The methodology combines classroom work, supervised in-class problem solving, unsupervised work in the
computing lab, homework from recommended readings and independent study student. For the delivery of the
students work the virtual platform will be used.

Restricted Use of Al: For this course, the use of Artificial Intelligence (Al) technologies is permitted in a limited
manner. For lab exercises and deliveries, students may use Al tools for general questions, but they are NOT
allowed to submit code generated by these tools. In the lab exercises reports, students must clearly identify the
assistance received from these tools, specify which tools were used, and show the prompts used. A lack of
transparency in the use of Al will be considered a breach of academic integrity and may result in partial or total
penalties on the activity grade, or more serious sanctions.

Annotation: within the schedule set by the centre or degree programme, 15 minutes of one class will be
reserved for students to evaluate their lecturers and their courses or modules through questionnaires.

Assessment

Continuous assessment activities

Weight Hours Learning outcomes
Laboratory work 30% 3 0.12 CAO01, CA02, KAO1, KA02, SA01,
SA02, SA03
Evaluation of work done during the module, presented 10% 1 0.04 CAO01, CA02, KAO1, KAO2



by the user

Final Exam 60% 2 0.08 CA01, CA02, KAO1, KAO2, KAO3,
SA02

The methodology will combine classroom work, problem solving in the classroom, unsupervised work done in
the computing lab and individual work from recommended readings. It will make use of the virtual platform and
will make references to selected publications related to the thematic blocks. None of the individual assessment
activities will account for more than 50% of the final mark.

Retake exam

To be eligible for the retake process, the student should have been previously evaluated in a set of activities
equaling at least two thirds of the final score of the module. The teacher will inform the procedure and
deadlines for the retake process. Please note that activities performed in class cannot be made up.

Not valuable
The student will be graded as \"Not Valuable\" if the weight of the evaluation is less than 67% of the final score.

This subject/module does not offer a single assessment evaluation.

Any irregularity committed during an assessment activity (academic misconduct, plagiarism, or improper use of
Al, unless such use is expressly authorized in the course syllabus) that that could significantly alter the grade
will result in that activity being graded as 0. If the course syllabus stipulates that obtaining a minimum mark in
this assessment is an essential requirement to pass the course, or if multiple irregularities occur in the
assessment activities of the same course, the final grade for the course will be 0. Furthermore, disciplinary
proceedings may be initiated against any student who incurs any of these irregularities.
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Recommended websites

® http://mscbioinformatics.uab.cat
® https://cv.uab.cat


/"http://nar.oupjournals.org/cgi/content/abstract/30/1/17/"

Search for bioinformatics and computer science topics in UAB library e-book resources:

® http://www.uab.cat/biblioteques/trobador
® http://pagines.uab.cat/bctdigital

Software

Linux (Ubuntu, Bash, linux-tools, etc)
Python 3.x

Jupyter Notebook / PyCharm
Matplotlib/Seaborn

Numpy/Pandas
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