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Prerequisites

There are no specific prerequisites for students, but it is recommended:

- To know fundamental concepts of Mendelian genetics, molecular genetics and biostatistics

- Be able to read scientific works in English

- Be able to use basic bioinformatic tools

Objectives and Contextualisation

Animal Breeding is an optional subject with 6 ECTS of the first semester, within the first course of the Degree
in Biotechnology. The students will learn the theoretic and practical knowledge which will allow them to
participate in the genetic management of domestic animals using molecular and genomic tools, both in
conservation programs, control of diseases, selection and animal breeding and biotechnological production.

The specific goals of formation are:

- To know how to measure and quantify the genetic variability of populations.

- To understand the inheritance of quantitative and multifactorial traits.

- To know the methods of analysis of the genomes of domestic animals.
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- To acquire the knowledge of how to identify and analyze genes related with complex traits and how to apply
them to the genetic improvement of animals.

- To know the bioinformatic tools required for the analysis of the animal genome.

- To introduce the knowledge to apply reproductive methodologies in the animal breeding.

- To know the strategies of biotechnological production in domestic animals.

Competences

Apply the principal techniques for the use of biological systems: recombinant DNA and cloning, cell
cultures, manipulation of viruses, bacteria and animal and plant cells, immunological techniques,
microscopy techniques, recombinant proteins and methods of separation and characterisation of
biomolecules.
Describe the molecular, cellular and physiological bases of the organisation, functioning and integration
of living organisms in the framework of their application to biotechnological processes.
Design continuation experiments for problem solving.
Identify the strategies for producing and improving products in different sectors using biotechnological
methods and display an integrated vision of the R&D&I process.
Interpret experimental results and identify consistent and inconsistent elements.
Learn new knowledge and techniques autonomously.
Make decisions.
Obtain information from databases and use the software necessary to establish correlations between
the structure, function and evolution of macromolecules.
Read specialised texts both in English and one's own language.
Reason in a critical manner
Search for and manage information from various sources.
Search for, obtain and interpret information from the principal databases on biology, bibliography and
patents and use basic bioinformatic tools.
Think in an integrated manner and approach problems from different perspectives.
Use ICT for communication, information searching, data processing and calculations.
Work individually and in teams

Learning Outcomes

Apply biotechnological processes to lactic proteins.
Apply programmes for the comparative analysis of animal genomes.
Design continuation experiments for problem solving.
Explain embryo manipulation techniques as applied to animal improvement.
Explain the biological principles behind genetic improvement processes in animals.
Interpret experimental results and identify consistent and inconsistent elements.
Learn new knowledge and techniques autonomously.
Make decisions.
Read specialised texts both in English and one's own language.
Reason in a critical manner
Search for and manage information from various sources.
Think in an integrated manner and approach problems from different perspectives.
Use ICT for communication, information searching, data processing and calculations.
Use and interpret information from useful databases in the field of genetic improvement in animals.
Use the techniques for analysing genetic variability in domestic species.
Work individually and in teams
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Content

The general content of the subject, distributed in blocks, is the following:

Block 1. Study of the animal populations and the complex and quantitative traits.

Block 2. Characteristics of the genetic animal breeding.

Block 3. Analysis of the genetic variability in animals.

Block 4. Analysis of the animal genome.

Block 5. Detection of hereditary pathologies in domestic animals.

Block 6. Biotechnology applied to domestic animals.

In addition, the student will learn the use of molecular genetics techniques for animal identification and
paternity tests, the molecular determination of hereditary pathologies and the application of bioinformatic tools
for genetic animal breeding. The student will solve problems through a work in the laboratory and the analysis
of the obtained data. This part of the subject is structured in 4 sessions of 3 hours in the laboratory and
informatic data analysis.

It is required to see the general program of the course in the web page of the Biosciences Faculty (
)http://www.uab.cat/biociencies/

It is required to see the virtual space located at the Campus Virtual de la UAB ( )https://cv2008.uab.cat/home/

Methodology

The teaching methodology that will be used throughout the learning process is based essentially on the
student's work. The teacher will be in charge of helping him both in the acquisition and interpretation of the
information and in the direction of his work. In accordance with the objectives of the subject, the training
activities that will be carried out are:

- Traditional lectures. With these classes the student acquires the fundamental knowledge of the subject, which
must be complemented with the study of the concepts explained. These classes will include practical examples
that will be solved in class and the interaction and participation of the student will be encouraged.

-Practice of laboratory and computer room. In these classes the student applies the knowledge acquired in the
resolution of real practical cases. The student learns the laboratory techniques and bioinformatic tools
necessary for the analysis of the data.

-Autonomous. Throughout the course, the student will be given several questionnaires, problems and works
that must be resolved independently or with the help of a manual that will guide him during the learning
process. This activity aims to promote the ability to use computer and bibliographic resources to solve
questions related to the practical application of the acquired knowledge. A small number of these works will be
evaluable and will be indicated in the CV of the subject. Most of this activity will be voluntary and will serve for
the self-evaluation of the student and to evaluate his work and attitude positively.

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.
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Activities

Title Hours ECTS Learning Outcomes

Type: Directed

Laboratory practicals 12 0.48 7, 2, 11, 6, 16, 14, 15

Lectures 40 1.6 2, 3, 5, 4, 12, 8, 10, 14, 1

Type: Supervised

Problem solving 12 0.48 7, 13, 11, 9, 16, 14

Type: Autonomous

Study 82 3.28 2, 5, 14, 15, 1

Assessment

Continuous assessment

The assessment will be individual and will be carried out continuously in the context of the different training
activities that have been programmed. There will be two partial exams of the theoretical part of the subject with
test type questions. The partial exams will be used to release matter and can be retrieved in a final exam. The
minimum mark to pass the exams will be 5 points with a maximum of 10 points. The minimum mark to do the
average of a partial exam will be 4 points with a maximum of 10, with lower grades the student must recover
the part obligatory. Likewise, a test of the laboratory practices will be carried out on the last day of the sessions
of scheduled practices. This exam will consist of short questions and problems. This exam will not be
recoverable. The Moodle (Campus Virtual) of the subject will include questionnaires, problems and works that
will be evaluable and not recoverable.

The student's attitude towards the subject, the voluntary fulfilment of problems, self-assessment work and
questionnaires, the level of achievement of the student towards their classmates and the participation in class
will also be valued. This assessment will allow to increase the final mark obtained up to a maximum of 1.5
points (out of 10).

The dates of the exams can be consulted on the Campus Virtual of the subject or on the Faculty website.

The marks obtained in the exams will be the following proportion of the final grade:

- Partial exam 1: 40%

- Partial exam 2: 40%

- Laboratory practices exam: 15%

- Problems, questionnaires and works: 5%

The minimum mark to pass the subject will be 5 points with a maximum of 10 points.

The examination of recovery will exclusively correspond to the theoretical part of the subject and will consist of
answers of double option (true / false).

Attendance at practical sessions is mandatory. The students will obtain the "Non-Appraising" qualification when
the absence exceeds 20% of the programmed sessions
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To participate in the recovery, the students must have previously been evaluated in a set of activities whose
weight equals to a minimum of two thirds of the total grade of the subject or module. Therefore, students will
obtain the "Non-Valuable" qualification when the assessment activities carried out have a weighting of less
than 67% in the final grade.

Single Assessment

The single evaluation consists of a single synthesis test in which the theoretical contents of the entire subject
program will be evaluated. The test will consist of test type questions and will be held on the same day, time
and place as the last continuous assessment test of the subject (second partial exam). The mark obtained in
this test will account for 80% of the final grade of the subject.

Students who use the single evaluation must carry out laboratory practices (PLAB) in in-person sessions that
will follow the same process of continuous evaluation (last day of the laboratory sessions). The laboratory
practices exam weighs 15%. Assistance to laboratory practices is mandatory.

Delivery of quizzes, problems, and works will follow the same procedure as continued assessment, via Moodle
of the subject (Campus Virtual) and account for 5% of the final mark.

The single assessment can be recovered on the day set by the assignment recovery.

Assessment Activities

Title Weighting Hours ECTS Learning Outcomes

Evaluation of laboratory practicals 15% 0 0 13, 2, 6, 15

Partial exam 1 40% 2 0.08 13, 11, 3, 5, 9, 12, 8, 10, 14, 15

Partial exam 2 40% 2 0.08 13, 2, 11, 3, 4, 9, 12, 8, 10, 14, 1

Problems, questions and works 5% 0 0 7, 13, 11, 9, 16, 14
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Webs

-Books-NCBI: http://www.ncbi.nlm.nih.gov/books

-U.S Pig Genome Mapping Site: www.animalgenome.org/pigs/

-OMIA - Online Mendelian Inheritance in Animals: http://omia.angis.org.au/home/

-The Bovine Genome Database: http://genomes.arc.georgetown.edu/drupal/bovine/

Software

-AnimalQTLdb: http://www.animalgenome.org/QTLdb/

-BioMart: http://www.ensembl.org/biomart/martview
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-BioMart: http://www.ensembl.org/biomart/martview

-Ensembl: http://www.ensembl.org/index.html

-PLINK: https://www.cog-genomics.org/plink/

-R (The R Project for Statistical Computing): https://www.r-project.org
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