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Degree: Biomedicine

Field of Knowledge: Science
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Experimental Science

Course: GENETIC ENGINEERING

Type: Compulsory ECTS credits: 6

Year: 3 Code: 2157

Teaching period: Sixth semester

Area: Biomedical Research Tools

Module: Experimental Methodology in Biomedicine

Teaching type: Classroom-based

Language: Spanish

Total number of student
study hours:

150

SUBJECT DESCRIPTION

Since the beginning of Genetic Engineering in the 1970s, and up to the present day, DNA manipulation techniques
have been developed at an exponential rate and have become a pillar of Biomedicine. Today, this progress is
reflected in the availability of new diagnostic procedures, greater accuracy in the prognosis of many diseases and
the development of new therapies, which aim to design more personalised and, therefore, more effective
treatments. Genetic engineering as a biomedical tool focuses on performing DNA manipulation with high precision
in order to modify, amplify, sequence and transfer DNA between different species or combine it in an appropriate
way, with the ultimate goal of creating a valuable product in basic science, medicine and industry. Currently, both
in research and development laboratories, it is common practice to isolate a specific fragment of the DNA of an
organism's genome, or of the products of the gene’s expression, to produce a large number of copies that enable
laboratories to determine its nucleic acid sequence and analyse its function, as well as modify and incorporate it
into bacterial or animal cells (germ or somatic cells) in such a way that it becomes a functional and heritable part of
the genome of these organisms. In this way, a gene can be used for the production of proteins and other
compounds which are useful at a pharmaceutical level, as well as to generate genetically modified animals that
allow for a more precise study of the genetic alterations that lead to the development of a pathology, to test
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potential therapies, and early and minimally invasive diagnostic methods for these therapies. These genetic
engineering techniques are revolutionising medicine through the production of recombinant drugs, allowing for
advances in clinical diagnosis, thanks to the identification of genes responsible for diseases, and have become an
essential tool in current forensic sciences and in the development of gene therapy and regenerative medicine.
Therefore, in order to play an active role in the progress of Biomedicine, it is essential, within the degree
programme, that students immerse themselves in the knowledge of the molecular bases of the different DNA
manipulation techniques and their application, cloning methodologies for the expression of recombinant proteins
both in bacteria and in eukaryotes, as well as for obtaining genomic libraries. We will also work with the different
techniques for the generation of model cell lines in the study of gene functions, and the obtaining of transgenic and
clonal organisms and their applications in biomedical research. We will also focus on the possibilities of
manipulation of nucleic acids, concentrating on the molecular diagnosis of diseases, possible therapies and
regenerative medicine. In short, this course will explore the fascinating field of study of Genetic Engineering. The
breakthrough of technology based on the manipulation of DNA and genomes requires professionals with
comprehensive training, experts in their area of knowledge but also with extensive knowledge of the meaning and
foundation of human dignity, to always seek truth and good, at the service of society and in defence of human
rights. For this reason, UFV’s biomedics could become the ideal interlocutors between the scientific-technical and
human fields in biomedical research and, thus, among the benchmark professionals who transcend the limitations
of the laboratory or company and exert their positive influence on the making of important decisions for the
progress of society, regulated by the values of the ideology of Biomedicine at UFV. In UFV’s Biomedicine degree,
the Genetic Engineering subject belongs to the Experimental Methodology in Biomedicine module. It is worth six
ECTS credits, which translates to 150 hours’ worth of student work. This subject will allow students to acquire
knowledge and command of the fundamental techniques of genetic engineering and recombinant DNA technology
and will provide the necessary basis for understanding other subjects within the degree programme, such as
genetically modified organisms, pharmacogenomics and pharmacoproteomics. Students will work the contents of
the subject through searching for information, reading and discussion of scientific articles, solving problems and
issues, laboratory work, analysis and drawing conclusions. The subject will favour the development of the scientific
approach of the future biomedical professional, reinforcing the rigorous habits of research, critical awareness, and
the search for knowledge and creativity that will increase their ability to adapt intellectually to new professional
situations in various fields, as well as their professional and personal maturity. The professor will essentially serve
as a guide or tutor in relation to these activities.

SKILLS

Basic Skills

Students must have demonstrated knowledge and understanding in an area of study that is founded on general
secondary education. Moreover, the area of study is typically at a level that includes certain aspects implying
knowledge at the forefront of its field of study, albeit supported by advanced textbooks

Students must be able to apply their knowledge to their work or vocation in a professional manner and possess
skills that can typically be demonstrated by coming up with and sustaining arguments and solving problems within
their field of study

Students must have the ability to gather and interpret relevant data (usually within their field of study) in order to
make judgments that include reflections on pertinent social, scientific or ethical issues

Students must be able to convey information, ideas, problems and solutions to both an expert and non-expert
audience

Students must have developed the learning skills needed to undertake further study with a high degree of
independence

General Skills

Acquire the necessary skills for analysis, criticism and synthesis applied to the issues pertaining to the field of
biomedicine.

Acquire the skills needed for experimental work:  its design and execution, the compilation of results and the
obtention of conclusions, understanding the limitations of an experimental approach.

Specific skills
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To be able to define and be able to apply genetic engineering techniques to the study of the expression and
genetic function in various systems, as well as the handling and modulation of said expression.

To be familiar with the different methods for obtaining genetically modified animal organisms as a basis for animal
experimentation and its relevance for the study of the different areas of biomedicine.

DISTRIBUTION OF WORK TIME

CLASSROOM-BASED ACTIVITY INDEPENDENT STUDY/OUT-OF-CLASSROOM
ACTIVITY

66   hours 84   hours
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