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SUMMARY

The aim of this course is that students acquire the basic conceptual and methodological knowledge
concerning:

(1) The basic tools for analysis of nucleic acids.

(2) Development of the basic tools for cloning.

(3) Characterization and modification of DNA sequences and DNA manipulation on a large scale.

(4) Genomic sequencing. Combination of massive automated sequencing methods and bioinformatics
techniques to address the sequencing of entire genomes.

(5) Other widely used techniques in molecular biology and gene fusions, methods for analyzing interaction
between proteins and between proteins and nucleic acids, etc. ..

PREVIOUS KNOWLEDGE

RELATIONSHIP TO OTHER SUBJECTS OF THE SAME DEGREE

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

Students should have completed in the previous semester (or in previous years) "Molecular Biology" in
order to properly understand the contents of this subject.

COMPETENCES / LEARNING OUTCOMES

1102 -
Be able to use recombinant DNA techniques and design protocols.
Properly handle the equipment and material of a biochemistry and molecular biology laboratory.

Saber realizar analisis de expresion génica.

1111 - Grado en Biotecnologia

Actuar con autonomia en el aprendizaje, tomando decisiones fundamentadas en diferentes contextos,
emitiendo juicios en base a la experimentacion y el andlisis y transfiriendo el conocimiento a nuevas
situaciones

Apply analytical, synthetic and critical thinking skills in the application of the scientific method.

Colaborar eficazmente en equipos de trabajo, asumiendo responsabilidades y funciones de liderazgo y
contribuyendo a la mejora y desarrollo colectivo

Conocer las bases quimicas y moleculares del funcionamiento celular

Conocer las técnicas basicas que se utilizan para los estudios de expresion génica y para la manipulacion
del material genético.

Conocer y comprender, desde el propio ambito de la titulacion, las desigualdades por razén de sexo y
género en la sociedad; integrar las diferentes necesidades y preferencias por razén de sexo y de género en
el disefio de soluciones y resolucién de problemas

Contribuir en el disefio, desarrollo y ejecucion de soluciones que den respuesta a demandas sociales,
teniendo en cuenta como referente los Objetivos de Desarrollo Sostenible

Demostrar razonamiento critico y autocritico en el ambito de la titulacion, considerando aspectos tales
como la ética profesional, los valores morales y las implicaciones sociales de las diferentes actividades
realizadas

Disefar protocolos de separacion, purificacion y caracterizacion de moléculas biologicas

Manejar adecuadamente los equipos y el material propio de un laboratorio de bioquimica y biologia
molecular

Participate in multidisciplinary teams, engaging in teamwork and collaboration.

Propose creative and innovative solutions to complex situations or problems, typical of the area of
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iéééconnection, to donate responses to the various professional and social needs

Que el estudiantado demuestre su capacidad para calcular correctamente los parametros relevantes de un
proceso o un experimento mediante la representacion de los datos experimentales

Saber comunicarse de manera efectiva, tanto de forma oral como escrita, adaptandose a las
caracteristicas de la situacién y de la audiencia

Ser capaz de disefar protocolos y utilizar las técnicas del DNA recombinante
Use English to write reports and to interpret information from protocols, manuals and databases.

Work in laboratories, including safety procedures, waste management and accurate activity logging.

DESCRIPTION OF CONTENTS

1. Unit 1. What is the technology of the recombinant DNA?

Historical introduction. The concept of recombinant DNA. The concept of cloning. The impact of
recombinant DNA technology: the emergence of molecular biotechnology.

2. Units 2,3. General Techniques

Unit 2. GENERAL TECHNIQUES I. Basic Enzymology used in the manipulation of DNA. Restriction enzymes
and restriction maps. DNA polymerases, ligases, recombinases and other enzymes of interest.
Precipitation and purification of DNA. Preparation of plasmids and other DNAs.

Unit 3. GENERAL TECHNIQUES II. Hybridization of nucleic acids: Factors affecting;steps of the process,
methods of hybridization. Probes labelling: direct and indirect types of label, methods of synthesis of a
labeled probe. Automated synthesis of oligonucleotides. Applications of synthetic oligonucleotides.
Complete gene synthesis.

3. Unit 4. Polymerase chain reaction (PCR)

Characteristics of PCR: amplification and specificity. Basic reaction: design of primers. Analysis of the PCR
product: cloning and direct sequencing. PCR reverse. Amplification of cDNA: RT-PCR. The PCR as a tool in
genetic engineering. Quantitative PCR. PCR applications in other fields. Other amplification systems.

4. Units 5-8. Genetic Engineering

Unit 5. CONSTRUCTION OF CHIMERA DNA. Cloning strategies. Binding of DNA molecules: binding of sticky
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ends, binding by adding linkers, adapters, and homopolymer tails. Introduction of DNA into bacterial cells:
transformation and transfection methods.

Unit 6. Cloning vector in E. coli. General characteristics of a vector. Plasmids. Cloning vectors based on
plasmids. Phages. Cloning vectors based on phage M13: single stranded vector. Phagemids. Cloning
vectors based on phage |. Cosmids and vectors for large inserts. Expression vectors in E. coli: bacterial
promoters.

Unit 7. Library construction. Genomic libraries. Libraries for sequencing projects. cDNA synthesis methods.
Clones with 3 ' ends or 5' of mMRNAs. cDNA libraries. Subtracted cDNA libraries.

Unit 8. SELECTION OF CLONES. Levels of selection. Identification of recombinant clones. Identification of a
specific clone. Direct selection. Selection by immunological techniques. Selection by hybridization with
nucleic acid probes.

5. Unit 9: DNA sequencing

Sequencing methods. Automatic sequencing. Strategies for sequencing a DNA fragment.

6. Unit 10. Modification of the DNA sequence

Mutagenesis in vitro of passenger DNA: deletions, insertions and substitutions. Random mutagenesis.
Directed mutagenesis using oligonucleotides. Directed mutagenesis techniques based on PCR. Random
insertional mutagenesis.

7. Unit 11. Methods for the analysis of gene expression

Detection and quantification of the transcript. Use of reporter genes. Identification of regulatory elements
of transcription. Mapping messengers. Methods for the analysis of individual gene expression. Analysis of
differentially expressed genes. Transcription in vitro and in vivo. Translation in vitro.

8. Techniques for studying protein-DNA interactions: gel mobility shift;Unit 12.
Unit 12. Study of macromolecule interactions

Techniques for studying protein-DNA interactions: gel mobility shift; Protection to the attack of nucleases
and chemical agents in vitro and in vivo; Methylation interference; Cross-linking with UV light. Chromatin
immunoprecipitation. Purification of proteins that bind to DNA. Techniques for studying RNA-protein
interactions: gel retardation assay; chemical modification protection assay; Methods of affinity;
Crosslinking by UV light; Triple hybrid. Techniques for studying protein-protein interactions: Purification of
protein complexes, two hybrid, co-immunoprecipitation, Pull-downof tagged proteins; Application of
fluorescent proteins for detecting protein interactions in vivo.
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9. Laboratory classes

1) Construction of a gene library in Escherichia coli.
2) Purification of a GST fusion protein.
3) Construction of the restriction map of a plasmid.

4) Design of a CRISPR gene-editing strategy for disruption of the yeast ADE2 gene.

WORKLOAD

PRESENCIAL ACTIVITIES
Activity Hours
Theory 29,00
Laboratory 16,00
Total hours 45,00
NON PRESENCIAL ACTIVITIES
Activity Hours
Attendance at other activities 0,00
Individual or group project 0,00
Independent study and work 0,00
Preparation of lessons 20,00
Preparation for assessment activities 30,00
Resolution of case studies 0,00
Total hours 50,00

TEACHING METHODOLOGY

The development of the course is structured around theoretical sessions, personal tutorials and practical
sessions.

1. Theoretical sessions:

The section on classroom work includes a total of 26 sessions of one hour corresponding to lectures,
seminars or tutorials.

Before each class, students will have all the artwork that will be meaningful presented in the website for
the Virtual Classroom of the University of Valencia. Thus, it is intended that the student can prepare in
advance the classes in order to follow them easier, taking only the notes needed for proper understanding.
2. Personal Tutoring:

The role of tutoring is to help and guide personally the student in all the problems that arise in dealing with
the study of the subject. They facilitate the exchange of views between teacher and student, in an effort to
approach to individualized instruction.

3. Practical activities:
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4-5 sessions are scheduled with 2-4 hours each (total 16 h). In these sessions several aspects of the
techniques of molecular biology and recombinant DNA and other related subjects which are not considered
in theoretical sessions and are adaptable to laboratory practice are included.

EVALUATION

Attendance at the laboratory classes is mandatory and so are the resolution of a questionnaire prior to the
attendance and the presentation of a report after their realization. At the end of the course there will be an
exam to assess the knowledge acquired in the theoretical and practical classes. On the final note the
theoretical part of this exam will have a value of 70%. 20% will correspond to the assessment of practical
classes through the memory of practices (1.6 out of 2) and the resolution of the previous questionnaire (0.4
out of 2). The remaining 10% corresponds to activities that will be considered throughout the course. To
pass the subject it is necessary to pass the theory exam, the practices and the programmed activities. If the
practices or activities were approved but the theory was suspended, the corresponding notes would be
saved during the following course to which they have been carried out; from that moment, the practices and
/ or activities of the continuous evaluation would have to be repeated.
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