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Subject's extra information

Currently, animal breeding must incorporate the many biotechnological tools to complement the selection
methods used to increase the economic value of farm animals. Among these tools, molecular markers
and novel reproductive techniques can effectively increase the response to selection within a few generations.
The combination of both technologies requires a biological understanding of quantitative traits, and a profound
knowledge of how biotechnology can be applied to livestock animals.

Requirements
- Prerequisites: 101610 Genetics

- Requirements: It is advisable to take “Biotechnology in production and animal health” (code 101631) as an
elective subject during the second block of the 4th Year.

Recommendations

Medium level of English Language, B2 or higher.

Learning objectives

Students who pass the course should be able to:

. Critically interpret the scientific and technical data selectively using information from appropriate
databases

+  Write clear and comprehensible reports on the work performed using suitable scientific and technical
vocabulary

. Work in the laboratory using criteria of quality and good practice
. Understand the application of biotechnology in animal breeding in the context of animal science

. Understand the basics and the methodology used to generate transgenic livestock animals

Competences
A graduate in Biotechnology should:
General skills

e GC1 To be able to selectively search for and use sources of information necessary to achieve the training
objectives.
e GC2 To interpret scientific-technical information with a critical sense, and be able to make presentations
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based on this information.

GC4 To acquainted and adequately use the scientific and technical vocabulary of the different areas of
Biotechnology.

GC5 To work in the laboratory applying criteria of quality and good practice.

CG6 To be acquainted and use specific software and databases in the different areas of Biotechnology.
CG7 To use the scientific method to analyze data and design experimental strategies with biotechnological
applications.

CG11 To acquire criteria for choosing the most appropriate analytical techniques for each specific practical
case.

CE44 To recognise the main fields of application of Biotechnology and acquire basic training in some of
them

CE34 To be able to design the protocol of a specific biotechnological process with the practical requirements
necessary to carry it out and its evaluation parameters.

Specific skills

e CE19 To recognise the singularities of genetic analysis and its biotechnological functions.
e CE21 To identify the fundamentals and methodology used in the genetic modification of organisms and to

know how to apply it.

Soft skills

e CT1 To be able to produce comprehensible written and oral reports on the work carried out, with a

justification based on the theoretical-practical knowledge obtained.

Subject contents

SECTION 1. BIOTECHNOLOGY OF ASSISTED REPRODUCTION IN DOMESTIC ANIMALS

Topic 1. Introduction to reproductive biotechnology. (2h)

Topic 2. Artificial insemination and associated technologies. Development of Al in domestic animals.
Collection and processing of semen. Storage and cryopreservation. Insemination procedures. Semen sorting
technologies. Attificial insemination and in vitro fertilization. (2h)

Topic 3. Embryo transfer. Development of embryo transfer in domestic animals. Superovulation
technologies. Embryo recovery and evaluation. Donor-recipient synchrony. Embryo transfer technologies.
(2h)

Topic 4. In vitro embryo production. Development of in domestic animals. Oocyte collection. Evaluation
and maduration of the oocyte. Sperm preparation and in vitro fertilization. IVP in commerce and in research.
(4h)

Topic 5. Preservation and cryopreservation of gametes and embryos. (2h)

SECTION 2. BIOTECHNOLOGY TOOLS IN ANIMAL BREEDING

Topic 6. Animal Breeding: The role of biotechnology in animal breeding. Selection schemes. Productive
animals, Traits as selection goals. Prediction of genetic value in animals (2h)

Topic 7. Genomic tools in livestock species. Molecular markers (SNPs, microsatellites, CNVs). SNP
genotyping methods (PCR-RFLP; allelic discrimination; primer extension, HRM). New uses for cDNA
microarrays and DNA microchips. The role of next-generation sequencing (3h).

Topic 8. Use of markers in animal production. Application of markers in selection programs. The concepts
of QTL and GWAS. The major genes in livestock production (3h)
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Topic 9. Use of markers in the improvement of meat and milk. MAS, GAS and genomic selection (2h).

Topic 10. Animal breeding in commercial settings (2h)

SECTION 3. GENE TRANSFER AND EDITING IN LIVESTOCK ANIMALS

Topic 11. Manipulation of gene expression in transgenic animals. Generation of transgenic animals:

basic concepts and general strategies. Methods: (i) pronuclear microinjection of DNA into fertilized oocytes;
(ii) viral vectors; (i) stem cell (ES cells)-mediated gene transfer; (iv) nuclear transfer; (v) semen-mediated
transgenesis; (vi) genome editing. Advantages and limitation of each method. (3h)

Topic 12. Transgenic animals in animal production and health. Added value of new characters of livestock
interest. Modification of the composition of milk and other traits of productive interest. Genetic modification
and genetic resistance to diseases

Topic 13. Animal Pharming. GMOs as bioreactors. Obtaining recombinant proteins in milk, eggs and other
products (2h)

Topic 14. Transgenic animals in applied research. Animal models of human diseases: hereditary diseases
(monogenic and multifactorial). Xenotransplants, key aspects (2h)

Topic 15. Labeling of genetically modified products. Legislation. Biological safety and risks of animal
transgenesis (2h)

Practicals

Practical 1. Artificial insemination in livestock species. (2h)

Practical 2. Practical applications of the embryo transfer. (2h)

Practical 3. Micromanipulation of oocytes. (2h)

Practical 4. Cryopreservation of gametes and embryos. (2h)

Practical 5. Genotyping of molecular markers (I1): High-throughput genomic tools and the use of
microsatellites in pedigree and traceability tests. (2h)

Practical 6. Genotyping of molecular markers (I): Analysis of polymorphisms affecting meat quality. (8h)

Methodology

The teaching activity is structured in theory and practical sessions, according to the time schedule included in the
course Schedule of Activites that will be available in the course space of the Virtual Campus in PDF formatl.

1.

2.

Lecturse. Lectures are based on theory sessions and aim to present the contents of each topic. Each 2-hour

session corresponds to a topic. The theoretical lectures will be taught FACE-TO-FACE
Practical lessons. The practices consist of case resolution sessions, laboratory sessions. Eventually there

may be an invited conference. It is MANDATORY that students wear the following personal protective
equipment (PPE) during the teaching practices: white lab coat (laboratory sessions). Failure to wear the
described PPE or failure to comply with the general safety regulations will mean that the student cannot
access the laboratories or have to leave them. Reports of the work carried out in the practical sessions must
be presented, or exams will be carried out through the Virtual Campus test tool.

e Case solving sessions aim to discuss problems and exercises that the student will have previously
worked on. These sessions will be IN-CLASS in the classroom with a single working group, or several
working groups (practice 4, block 1).

e The laboratory sessions will be used to visualize the concepts presented in the theory class in the
dissection and genetics laboratory and will be used to introduce the student to the protocols of
reproductive biotechnology and molecular genetics. The laboratory sessions will be FACE-TO-FACE
in the laboratory.

3. Complementary activities. The theoretical and practical sessions will be complemented with short
individual or small group work activities that the student must complete before or after the theory session
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(depending on the topic). These activities will be indicated in the teaching space of the subject. The
"LESSONS" tool of the virtual campus will be used to organize the theoretical, practical and complementary
tasks corresponding to each block of the subject.

The students will have the teaching material of the course in the electronic dossier of the subject. Each stage of
the practical case will be complemented by an explanatory script with the objectives and procedures to be used

Development plan

The course is structured in three blocks of contents that include theoretical and practical activities.

The schedule of the subject varies every week so it is necessary to consult the academic schedule of the degree.
The activities have been broken down into an Schedule of Activities that is available as a PDF in the Resources
section of the online campus. This Schedule indicates the day, time, space and teacher responsible for each
activity.

e Regular classroom: ETSEA, building 3, floor 1, classroom 6 (3.1.06)
e Dissection room and Histophysiology Laboratory: ETSEA, building 1, floor 0, laboratory 1 (1.0.01)
e Genetics Laboratory: ETSEA, building 1, plant 1, laboratory 4 (1.1.04)

Evaluation

Each SECTION will be assessed through a written test that will count 20% of the final grade. In addition, for each
practice a report will be delivered with the tasks related to the course content. Each report will provide a
percentage proportional to the final grade. Attendance at practices is mandatory to present reports. The day and
time of each exam can be found in the Schedule of Activities of the subject (Virtual Campus - Resources).

e BLOCK 1 - Section 1 activities
Exam - 20% of the final grade
Practice report 1 - 5% of the final grade
Practice report 2 - 5% of the final grade
Practice report 3 - 5% of the final grade
Practice report 4 - 5% of the final grade
e BLOCK 2 - Section 2 activities

o Exam - 20% of the grade

o Practice report 5 - 10% of the grade
e BLOCK 3 - Section 3 activities

o Exam - 20% of the grade

o Practical report 6 - 10% of the grade

[o]

o

o O o

To pass the subject it is necessary that the weighted average of these evaluative activities is equal to or greater
than 5 points out of 10.

In the event that a student does not pass the subject, they may take an extraordinary exam within the same
semester. The date of this exam must be consulted in the academic schedule of the 4th year of the Degree in
Biotechnology.

Alternative assessment.

Students who request the alternative assessment of the subject in the established periods are welcome to
participate in classroom and laboratory activities. Each student will be assigned an individual transversal project to
develop during the course at their own pace. The evaluation will be carried out based on two activities:

e Activity 1. Evaluation of the individual project (40%) - Two reports will be delivered following the course
instructions. Each report contributes 20% to the final grade.
e Activity 2. Exam — An exam will be held on the date assigned in the Degree calendar. This exam will
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contribute 60% to the final mark of the subject.

Students who do not pass the alternative assessment can sit an extraordinary exam on the same date as the rest
of ordinary students.
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