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5.1.General methodological presentation
The learning program designed for this course is based in studying the fundamental topics and basic tools which are
needed to know, and know to use, the main biotechnologies that are nowdays applied in agronomy. To reach this, we

have combined the conceptual expositions in theoretical classes and a set of practical experiences that will allow a better
understanding of these techniques and also will show its applicability.

5.2.Learning activities

Participative theoretical classes, 30 presential hours . The program of the course encompasses 15 themes, which will be
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presented in 2 h sessions. These themes are grouped in three clearly differentiated main blocks: first block deals with
basic knowledge about molecular genetics and nucleic acids- based technics, which will be related to its main
applications in agronomy. Second block of themes cover fundamentals of plant biotechnology and the third one topic is
biotechnology for animal production.

Practical clases in laboratory/computers'room , 30 presential hours distributed in 15 sessions of 2 h. In each class,
students will perform a practical experience related to the theoretical program of the course. The practical work will
consist in laboratory experiments (28 h) and computer based technics (2 h).

Study for the written exam : professors will provide lecture notes and power-point slides with the information presented in
the theoretical classes. They also will provide a list of references to support the autonomous work of the student (87 h).

To a better development of the learning process, profesors will encourage students to use the individual tutorial sessions

Written and practical exams: 3 hours.

5.3.Program

Theoretical contents

Block | Foundations and techniques
Unit 1 Introduction and overall context

Foundations of biotechnological progress -

Unit 2 biochemistry and molecular biology
Unit 3 Nucleic acids - molecular genetics
Unit 4 ggr?:astiigd techniques of molecular
Unit 5 Genomic tools

Unit 6 Analysis of the gene function

Block 11 Plant biotechnology
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Unit 7
Unit 8

Unit 9

Block Il

Unit 10

Unit 11

Unit 12

Unit 13

Unit 14

Unit 15

Content of practical sessions
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In-vitro culture of plant tissues and organs
Applications of plant micropogation

Genetic engineering of plants

Animal biotechnology

Biotechnology of animal reproduction | -
detection and synchronization of estrus

Biotechnology of animal reproduction Il -
artificial insemination

Biotechnology of animal reproduction 11l -
embryonic technologies

Applications of biotechnology in animal
genetic improvement - animal genetic
engineering

Biotechnological applications in animal
feed

Biotechnological applications in animal
diagnosis and health

Protocol in the laboratory of plant
biotechnology

Bacteria production

Isolation of tomato DNA (plasmid
preparation).



s Universidad
AlL Zaragoza

28920 - Biotechnology

4 Amplification of DNA through PCR

5 Electrophoresis of DNA

6 Bioinformatics in plant genetics

7 In-vitro plant production - organogenesis in
tomato

8 In-vitro plant production - micropropagation
of potato

9 Protocol in the laboratory of animal

biotechnology

10 Spermiogram (1) - classic assessment

11 Spermiogram (2) - new semen analysis
techniques

12 Oocyte extraction and in-vitro embryo
production

13 Sex determination

14 Gamete and embryo preservation

15 Application of ELISA technique in animal

production and health

5.4.Planning and scheduling

Calendary of presential classes

Week Theory Class | Practical class| Student's Total
work
(2 h) (2 h)
1 Theme 1 Practice 1 4
2 Theme 2 Practice 2 Study (3 h) 7
3 Theme 3 Practice 3 Study (4 h) 8
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4 Theme 4 Practice 4 Study (4 h) 8
5 Theme 5 Practice 5 Study (4 h) 8
6 Theme 6 Practice 6 Study (4 h) 8
7 Theme 7 Practice 7 Study (4 h) 8

Theme 8 8
8 Practice 8 Study (2 h)

Writen partial

exam (2h)
9 Theme 9 Practice 9 Study (4 h) 8
10 Theme 10 Practicel0 Study (4 h) 8
11 Theme 11 Practice 11 Study (4 h) 8
12 Theme 12 Practice 12 Study (4 h) 8
13 Theme 13 Practice 13 Study(4 h) 8
14 Theme 14 Practice 14 Study (4 h) 8
15 - Study (8 h) 8
16 - - Study (8 h) 8
17 - - Study (8 h) 8
18 Theme 15 Practice 15 Study (4 h) 8
19 - Study (8 h) 8
20 Theory Exam Practical Exam 3

(2h) (1h)
Horas total 34 31 85 150
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