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Prerequisites

Basic knowledge of Plant Physiology, Genetics and Molecular Biology.

Objectives and Contextualisation

To transmit the knowledge necessary to understand the main processes of plant development, how these
processes are organized, coordinated and adapted to different environmental conditions, including responses
to stress. To know the molecular mechanisms and genetic networks regulating all the mentioned processes.

Skills

Apply knowledge of functional mechanisms of various different organizational levels in plants to the
characterization of growth and development processes of the whole plant organism.
Apply knowledge of plant molecular genetics in different scientific and industrial areas.
Communicate and justify conclusions clearly and unambiguously to both specialised and
non-specialised audiences.
Conceive, design, manage and develop a scientific, technical or industrial project in Biology and
Biotechnology of plants and fungi, and be able to interpret and extract knowledge of the same.
Continue the learning process, to a large extent autonomously.

Develop critical reasoning in the area of study and in relation to the scientific and business environment.
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Develop critical reasoning in the area of study and in relation to the scientific and business environment.
Identify and use Bio-Computer Science tools to be applied to the genetic, evolutionary and functional
study of plants.
Integrate knowledge and use it to make judgements in complex situations, with incomplete information,
while keeping in mind social and ethical responsibilities.
Solve problems in new or little-known situations within broader (or multidisciplinary) contexts related to
the field of study.
Synthesize, and analyze alternatives and debate critically.
Use acquired knowledge as a basis for originality in the application of ideas, often in a research context.
Use and manage bibliographical information and computer resources in the area of study.
Use scientific terminology to argue the results of research and present them in English both orally and
in writing in an international environment.

Learning outcomes

"Understand the molecular mechanisms and the ""logic"" of the genetic networks that regulate
development in different environmental conditions."
Communicate and justify conclusions clearly and unambiguously to both specialised and
non-specialised audiences.
Continue the learning process, to a large extent autonomously.
Design and implement a project to obtain plants that are more tolerant to different types of biotic and/or
abiotic stress.
Design and implement a project to obtain plants that have adaptive advantages in their natural habitat.
Develop critical reasoning in the area of study and in relation to the scientific and business environment.
Integrate knowledge and use it to make judgements in complex situations, with incomplete information,
while keeping in mind social and ethical responsibilities.
Know and apply appropriate tools to dissect the genetic networks that regulate plant development and
the interactions between them.
Know and apply the methodology that is best suited to the genetic and molecular study of the different
processes in plant development.
Know and apply the methodology that is best suited to the study of signalling routes and hormone
interactions in the different stages of plant development and in plants' responses to biotic and abiotic
stress.
Solve problems in new or little-known situations within broader (or multidisciplinary) contexts related to
the field of study.
Synthesize, and analyze alternatives and debate critically.
Use acquired knowledge as a basis for originality in the application of ideas, often in a research context.
Use and manage bibliographical information and computer resources in the area of study.
Use scientific terminology to argue the results of research and present them in English both orally and
in writing in an international environment.

Content

THEORY:

1. PLANT DEVELOPMENT

Hormonal signaling pathway in plants. Embryo development: Germination and Dormancy. Seedling
development: light and shade regulation. Vegetative development: Root, shoot and leaf. Senescence in
development and aging. Reproductive development: Floral induction. Domestication and plant development.
Shaping inflorescence.

2. ABIOTIC STRESS

Stress and tolerance: methods of study. Kinds of stress and resistance. Stress measurament. Soil-plant
interaction. Rhizosferic processes. Water, salt and ionic stress. Stress tolerance and resistance: effects and
mechanisms.

3. BIOTIC INTERACTIONS
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3. BIOTIC INTERACTIONS

Pathogen lifestyles. Plant defense repertoires. Cell death in plant-pathogen interactions. Pathogenic
microorganisms: Bacteria, Oomycete and fungi, Viruses. Pathogenic insects and nematods. Beneficial
microorganisms. Trade-offs between biotic and abiotic stress. Trade-offs between biotic stress and
development.

Methodology

Theoretical lectures: Within this module, master or expository lectures represent the main activity to be
performed in the classroom and allow basic concepts to be transmitted to students in a relatively short time.
They will be complemented with Powerpoint presentations, thus the methodology is mainly based on verbal
communication, accompanied by visual schemes. Teacher's direct questions to students during the class are
indicative of the student's degree of follow-up. Bibliographical references and other sources of 2 class are
indicative of the student's degree of follow-up. Bibliographical references and other sources of information are
given to foster self-study.

Seminars: They are work sessions, based on work proposed by the teachers that the students will work
autonomously. The main purpose of the seminars in this subject is to promote the knowledge of the general
and transversal competences of the students. The teaching methodology is based on the exposition and
discussion of a scientific article in the classroom. Students have to search for and select an adequate article
according to the quality criteria explained by the teacher.

Laboratory practices: Some of the topics covered in the theory class are visualized through laboratory testing.
The student will get familiar with protocols and basic techniques of a Plant Physiology Lab.

The student will gain access the protocols and practical guides through the Virtual Campus.

Tutoring: In tutorials in groups or individually, the professor tries to help the students to solve their doubts
about the concepts of the subject and guide them in their studies.

Activities

Title Hours ECTS Learning outcomes

Type: Directed

Laboratory practices 3.5 0.14 2, 3, 6, 8, 9, 10

Lectures 30 1.2 1, 4, 5, 7, 8, 9, 10, 13, 14, 15

Seminars 3 0.12 2, 3, 6, 12, 14, 15

Type: Supervised

Tutorials 7 0.28 2, 6, 7, 11, 12

Type: Autonomous

Personal study 90 3.6 3, 7, 11, 14

Preparation of seminars 12 0.48 2, 3, 6, 12, 13, 14, 15

Evaluation

The evaluation is based on the following items:

Written exams: to evaluate the contents of the lectures. There will be two eliminatory tests corresponding to
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Written exams: to evaluate the contents of the lectures. There will be two eliminatory tests corresponding to
two equitable parts of the program. To be able to pass the subject, a minimum grade of 5 must be obtained in
each of these parts. The weight of each partial exam in the theory note is 50%. The weight of the theory mark
in the final grade is 60%.

Seminars: Participation in the seminars and the quality of the works presented will account for 30% of the final
mark.

Assistance, attitude and participation will be valued by a 10% maximum.

Evaluation activities

Title Weighting Hours ECTS Learning outcomes

Assistance and participation 10 0 0 2, 6, 11, 12, 15

Seminar evaluation 30 1.5 0.06 1, 2, 3, 7, 11, 12, 13, 14, 15

Written exams 60 3 0.12 1, 2, 4, 5, 6, 8, 9, 10, 11
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