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General description Biotechnology is a clearly interdisciplinary branch of biology, which encompasses concepts and methodologies from

numerous sciences. In combination with nanotechnology, biotechnology plays a fundamental role in the development and

implementation of new tools with applications both in basic research and in solving practical problems and obtaining goods

and services. The course Fundamentals of Biotechnology is essential to acquire the basic knowledge and learn to use

biotechnological tools, both in animal cells and in plant cells, as well as knowing their application in the field of

nanotechnology.

Study programme competences / results

Code Study programme competences / results

A1 CE1 - Comprender los conceptos, principios, teorías y hechos fundamentales relacionados con la Nanociencia y Nanotecnología.

A3 CE3 - Reconocer y analizar problemas físicos, químicos, matemáticos, biológicos en el ámbito de la Nanociencia y Nanotecnología, así

como plantear respuestas o trabajos adecuados para su resolución, incluyendo el uso de fuentes bibliográficas.

A6 CE6 - Manipular instrumentación y material propios de laboratorios para ensayos físicos, químicos y biológicos en el estudio y análisis de

fenómenos en la nanoescala.

A7 CE7 - Interpretar los datos obtenidos mediante medidas experimentales y simulaciones, incluyendo el uso de herramientas informáticas,

identificar su significado y relacionarlos con las teorías químicas, físicas o biológicas apropiadas.

A8 CE8 - Aplicar las normas generales de seguridad y funcionamiento de un laboratorio y las normativas específicas para la manipulación de

la instrumentación y de los productos y nanomateriales.

A10 CE10 - Comprender la legislación en el ámbito del conocimiento y la aplicación de la Nanociencia y Nanotecnología. Aplicar principios

éticos en este marco.

B3 CB3 - Que los estudiantes tengan la capacidad de reunir e interpretar datos relevantes (normalmente dentro de su área de estudio) para

emitir juicios que incluyan una reflexión sobre temas relevantes de índole social, científica o ética

B4 CB4 - Que los estudiantes puedan transmitir información, ideas, problemas y soluciones a un público tanto especializado como no

especializado

B6 CG1 - Aprender a aprender

B7 CG2 - Resolver problemas de forma efectiva.

B8 CG3 - Aplicar un pensamiento crítico, lógico y creativo.

C3 CT3 - Utilizar las herramientas básicas de las tecnologías de la información y las comunicaciones (TIC) necesarias para el ejercicio de su

profesión y para el aprendizaje a lo largo de su vida

C7 CT7 - Desarrollar la capacidad de trabajar en equipos interdisciplinares o transdisciplinares, para ofrecer propuestas que contribuyan a un

desarrollo sostenible ambiental, económico, político y social.
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C8 CT8 - Valorar la importancia que tiene la investigación, la innovación y el desarrollo tecnológico en el avance socioeconómico y cultural

de la sociedad

Learning outcomes

Learning outcomes Study programme

competences /

results

Recognize the main applications of biotechnology A3 B3

B4

B7

C3

Identify the main tools of Molecular Biology, metabolic engineering, protein engineering and cell and tissue engineering. A1

A3

B3

B4

B7

Apply the main biotechnological techniques A6

A8

B3

B4

B8

C3

C7

C8

Solve basic biotechnology problems A3

A6

A7

B3

B4

B6

B7

B8

C3

C7

C8

Recognize and apply ethical and legal principles in the field of Biotechnology A10 B3

B4

B8

C8

Contents

Topic Sub-topic

1. INTRODUCTION TO BIOTECHNOLOGY Current concept of Biotechnology. History and development of Biotechnology.

Outlook. Importance of Nanobiotechnology. Situation of biotechnology in Spain.

2. CLONING 2.1. Introduction to gene cloning

2.2. Steps in gene cloning

2.3. Polymerase chain reaction

2.4. Cloning and nanotechnology

3. GENOMIC LIBRARIES 3.1. Gene libraries

3.2. Metagenomics

3.3. Gene libraries and nanotechnology

4. PROTEIN ENGINEERING 4.1. Production of heterologous proteins in bacteria and yeast

4.2. Production of heterologous proteins in mammalian cells

4.3. Protein engineering

5. PROTEIN INMOBILIZATION 5.1. Introduction to immobilization

5.2. Immobilization systems

5.3. Nanoscale immobilization

6. CELL AND TISSUE ENGINEERING 6.1. Introduction to plant cultures

6.2. Micropropagation. Stages and types

6.3. Calluses and cell suspensions

6.4. Current applications of plant cell and tissue culture

7. GENETIC MODIFICATION 7.1. Domestication

7.2. Genetic improvement and induced mutagenesis

7.3. Genetic transformation

7.4. Gene editing
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8. BIOREMEDIATION AND BIOSENSING 8.1. Bioremediation

8.2. Biosensing

8.3. Examples of actions in bioremediation

9. ETHICAL AND LEGAL ASPECTS 9.1. Regulatory regulations

9.2. Ethical aspects

9.3. Social perception

Planning

Methodologies / tests Competencies /

Results

Teaching hours

(in-person & virtual)

Student?s personal

work hours

Total hours

Laboratory practice A3 A6 A7 A8 B3 B4

B6 B7 C3 C7 

15 5 20

Document analysis A1 A10 B3 B4 C7 C8 6 8 14

Mixed objective/subjective test A1 A3 A7 B3 B4 2 10 12

Guest lecture / keynote speech B3 B6 B8 C8 28 70 98

Personalized attention 6 0 6

(*)The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies

Methodologies Description

Laboratory practice A series of activities will be carried out in the practice laboratory, so that students learn to handle basic scientific instruments

used in biotechnology.

Document analysis Directed activity of group work that will be carried out during the interactive group classes. Students will analyze various

documentary sources and must prepare texts or audiovisual materials individually or in small groups.

Mixed

objective/subjective

test

Written test used to assess learning and that can combine different types of questions: multiple choice, association,

explanatory or calculation questions and problem solving.

Guest lecture /

keynote speech

The contents of the subject will be taught by the teachers. The presentations and other documentation will be made available

to the students on the Virtual Campus platform.

Personalized attention

Methodologies Description

Document analysis

Guest lecture /

keynote speech

For all the students, personalized tutorials will be carried out focused on the orientation for the acquisition of basic knowledge,

the realization of problems, the study of practical cases, the resolution of doubts and clarifications. The tutorial schedule will be

specified at the beginning of the course. Students can also request tutorials and ask specific questions via email.

Assessment

Methodologies Competencies /

Results

Description Qualification

Document analysis A1 A10 B3 B4 C7 C8 Evaluation in which the work during the interactive group sessions and the materials

delivered by the student will be taken into account (quality of the works, discussion

capacity, use of correct scientific language and verified bibliographic information).

30

Mixed

objective/subjective

test

A1 A3 A7 B3 B4 Assessment of theoretical knowledge 50

Laboratory practice A3 A6 A7 A8 B3 B4

B6 B7 C3 C7 

Laboratory practices are considered a MANDATORY attendance activity to pass the

subject. A test will be carried out to evaluate the acquired knowledge.

20
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Assessment comments

Student's

work will be continuously evaluated through attendance at assessable

activities, participation in seminars, solving resolution questions and

problems, laboratory practices and a mixed test. To make the most of the

course, students must attend all face-to-face activities.

Completing

the laboratory practices is mandatory for passing the course. Students who do

not complete ALL the practices, without proper justification, will not be able

to pass the course, regardless of their weight in the evaluation.

FIRST

CHANCE: to pass the subject it is necessary to obtain a minimum grade of 4.5 (out

of 10) in the mixed objective text. The final grade is obtained by applying the established percentages and

the previously established restrictions, being necessary a final grade equal or

higher than 5 (out of 10).

The student

will obtain the grade of Not Presented when he/she does not take either the

laboratory practices or the mixed test.

SECOND

CHANCE: in the second opportunity the mixed test will be taken, whose grade

will replace the grade obtained in the first opportunity, maintaining the

grades of the laboratory practicals and seminars in the first opportunity. The

final grade is obtained by applying the established percentages and the

previously established restrictions, being necessary a final grade equal or

higher than 5 (out of 10). Students evaluated in the second opportunity will only

be eligible for the honor registration if the maximum number of these for the

corresponding course were not covered in their totality in the first

opportunity.

ADVANCED

CALL: the mixed test will be carried out, whose qualification will replace the

one obtained in the last course, maintaining the grades of the rest of the

evaluable activities. The final grade will be obtained taking into account the

percentages of the current course.

In any

case, if a minimum grade of 4.5/10 is not reached in each of the evaluable parts,

the course will be failed, even if the final grade, calculated according to the

corresponding percentages, is equal or higher than 5/10. In this case, the

final grade will be 4.5/10.

HONOR

ENROLLMENT:  Students evaluated in the

second opportunity will only be eligible for the MH if the number of MHs was

not covered in its totality in the first opportunity.

All aspects related to ?academic dispensation?,

?dedication to study?, ?permanence? and ?academic fraud? will be governed in

accordance with the current academic regulations of the UDC.

Sources of information
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Basic - Basra, A.S.  (2000). Plant growth regulators in agriculture and horticulture. Their role and commercial uses. Ed. Food

Products Press.

- Benítez Burraco, A (2005). Avances recientes en Biotecnología vegetal e ingeniería genética de plantas. Editorial

Reverté.

- Taji, A., Kumar, P., Lakshmanan, P.  (2002). In vitro plant breeeding. Ed. Food Products Press.

- Tzfira, T. e Citovsky, V. (2006). Agrobacterium-mediated genetic transformation of plants: biology and biotechnology.

Curr. Opin. Biotechnol. 17:147?154.

- Omran, B. (2020). Nanobiotechnology: A Multidisciplinary Field of Science. Springer

- Niemeyer, C.M., Mirkin, C.A. (2004). Nanobiotechnology Concepts, Applications and Perspectives. Wiley

Complementary

Recommendations

Subjects that it is recommended to have taken before

Structural Biochemistry/610G04019

Molecular and Metabolic Biochemistry/610G04023

Subjects that are recommended to be taken simultaneously

Subjects that continue the syllabus

Other comments

Perspective of genderAs it collects in the distinct rules of application for it university teaching will owe to incorporate the perspective of gender in this

subject (will use language no sexes, will use bibliography of authors/them of both sexes, induce the intervention in kind of students and students...)It

will work to identify and modify prejudices and attitudes sexes and will influence in the surroundings to modify them and promote values of respect and

equalityThey will owe to detect situations of discrimination by reason of gender and will propose actions and measures to correct them."

(*)The teaching guide is the document in which the URV publishes the information about all its courses. It is a public document and cannot

be modified. Only in exceptional cases can it be revised by the competent agent or duly revised so that it is in line with current legislation.
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