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SUMMARY

Biology is acompulsory and basic subject in the Degrees in Biochemistry and Biomedical Sciences and
in Biotechnology of the University of Valenciathat, taught at the start of the formative process of the
students, familiarises them with the scientific theory that unifies and integrates the knowledge taught in
the remaining biological disciplines. Thisis part of the matter Principles of Biology together with the
subject Biological Diversity. The main aim of this subject isto offer avision of the biology through
several issues of special relevance in the context of current science and society, including:

* Theory of the evolution.
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* Natural selection.

* Adaptation and speciation.

* Other processes of evolutionary change.

* Populations, communities and sustainability.
* Crisis of biodiversity.

* Human diversity.

* Biology and gender.

PREVIOUS KNOWLEDGE

Relationship to other subjects of the same degree

There are no specified enrollment restrictions with other subjects of the curriculum.

Other requirements

OUTCOMES

1109 - Degree in Biochemistry and Biomedical Sciences

- Have capacity for analysis, synthesis and critical reasoning in the application of the scientific method.
- Be able to think in an integrated manner and approach problems from different perspectives.

- Understand the natural world as a product of evolution and its vulnerability to human influence.

- Develop an ethical commitment and the capacity to participate in the social debate.

- Be able to use new information and communication technologies.

- Know how to use the different bibliographic sources and biological databases and be able to use
bioinformatic tools.

- Know the usual procedures used by scientists in the area of molecular biosciences and biomedicine
to generate, transmit and disseminate scientific information.

- Know the common and differential molecular and cellular elements of the different types of living
organisms with special emphasis on the human being and model organisms for their study.

- Understand experimental approaches and their limitations and interpret scientific results in molecular
biosciences and biomedicine.

- Know how to use mathematical and statistical tools to solve biological problems.
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- Recognise biological diversity and know the organisation of living beings and the paosition of human
beings and model organisms in biomedical experimentation amid this diversity.

- Understand the role of the expert in molecular biosciences and biomedicine in the scientific and social
context.

- Understand the relationships between science and society and the position of molecular biosciences
and biomedicine in the context of current science.

- Students must have acquired knowledge and understanding in a specific field of study, on the basis of
general secondary education and at a level that includes mainly knowledge drawn from advanced
textbooks, but also some cutting-edge knowledge in their field of study.

- Students must have the ability to gather and interpret relevant data (usually in their field of study) to
make judgements that take relevant social, scientific or ethical issues into consideration.

- Students must be able to communicate information, ideas, problems and solutions to both expert and
lay audiences.

- Show initiative and leadership for multidisciplinary teamwork and cooperation.

LEARNING OUTCOMES

The following personal skills should be accomplished:

* Capacity of analysis, synthesis and methodical and rigorous work

* Elaborate summaries and critical reviews of texts of biological and scientific content
* Obtain scientific information and be able to evaluate its validity

* Develop the ability to discuss

* Ability to communicate the scientific knowledge

Socia Skills:

« Skill to work in ateam

» Awareness and respectfulness of the human cultural diversity

* Ability to be aware of the environmental risks and of the biodiversity crises
» Commitment with the conservation and with the sustainable devel opment

» Commitment with the defense and practice of equality policies
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DESCRIPTION OF CONTENTS

1. The finding and the concept of the Evolution

A case to think evolutionarily. Brief history of the evolutionary thought: from fixixm to the New Synthesis.
Criticism and evidence in favor of evolution. Natural selection to explain diversity and adaptation.

2. Decoding the tree of life

The phylogenetic perspective of biology: the tree of the life. Classification and systematics. Homologies
and analogies. Principles of phylogenetic inference. The main schools of classification. The use of
phylogenies to answer to evolutionary questions.

3. Genetic processes in Evolution |

The origin of new alleles. Origin, description and quantification of genetic variability. The Hardy
Weinberg equilibrium.

4. Genetic processes in Evolution Il

Mechanisms of evolutionary change. Selection. Mutation. Migration. Genetic drift. Nonrandom mating.
Evolution of multigenic characters.

5. Evolution of genes and genomes

Analysis of the evolutionary change at the molecular level. The Neutral Theory. The molecular clock. The
origin of new genes. The genome as an evolutionary unit. Compared Evolution of genomes.

6. The origin of species

The species concept. Mechanisms of isolation. Biogeografic patterns in speciation. Genetic
differentiation along the speciation process.

7. Selection, adaptation and evolution of life strategies

The study of adaptation. Tradeoffs and restrictions. The origin of complex characters. Evolution of sex.
Sexual selection. Levels of selection and genomic conflict.

36349 Evolutionary Biology 4



Course Guide
36349 Evolutionary Biology

R

VNIVERSITAT G D VALENCIA

8. The evolution of form

The origin of the body patterns. Homeotic Mutations and hox genes. The dynamics of the morphological
change: heterochrony versus recapitulation.

9. Human evolution

The relationship between humans and current apes. The ancestors of humans. The origin of presentday
humans. The evolution of human specific characters.

10. The origin of life

Prebiotic chemistry. The world of the RNA. Catalytic RNAs. From the RNA world to the Last Universal
Common Ancestor

ACTIVITY Hours % To be attended
Theory classes 46,00 100
Classroom practices 8,00 100
Computer classroom practice 4,00 100
Tutorials 2,00 100
Attendance at events and external activities 4,00 0
Development of group work 10,00 0

Study and independent work 76,00 0

TOTAL| 150,00

TEACHING METHODOLOGY

The subject is organized around different learning activities including the following:

» Theoretical lessonsin which the lecturers will present the fundamental concepts of each
lesson,using audiovisual resources that will be previously accessible for the students through the
usual platforms. It will address the students to the suitable bibliography and the resources to use for
a deeper study of the presented concepts and will emphasize those aspects related with the
conferences and the homework dealed with during the classroom activities.
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» Conferences on current topics in Biology that will be useful to illustrate concepts introduced in the
classroom and will help the students to get an integrated perspective. These conferences will be
usually chosen from those offered in conference cycles ongoing in the Faculty of Biological
Sciences or other centres of the University of Valencia. Later on, the students will be asked to
present a summary of some selected conferences.

» Classroom Activities. Students organized in groups will prepare and discuss, with the moderation
of the teacher, a series of specific topics based on scientific papers that will be related with the main
concepts that appear in the theory sessions. Two practical sessions in the computer room are also
scheduled for the analysis of ssmulated and real data.

» Group tutoring sessions. Sessions with reduced student groups to discuss doubts, and/or resulys
obtained by the different groups in the classroom activities.

* On-lineindividual tutoring.

EVALUATION

A continuous evaluation of each student will be carried out, based on the different activities described in
the Methodology section. Assistance to all the activities will be considered in addition to, the execution
and presentation in time of all tasks and complementary activities The degree of participation and of
involvement in the process of education-learning will also be considered. The particular aspects to
evaluate will be the following:

- Exam. An examination of knowledge will be taken with questions on both theory and practical issues.
Thistest will represent a 70% of the final mark. The minimum mark in the exam needed to pass the
coursewill be5ina0to 10 scale.

-The marks obtained on the homewor k and on the classroom activities and computer will contribute
altogether to 20% of the global mark.

-Assistance to interdisciplinary confer ences programmed during the first term, and preparation of a
summary will represent a 10% of the final mark.
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