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COURSE OUTLINE
(1) GENERAL

	SCHOOL
	Of Health Sciences

	ACADEMIC UNIT
	Department of Biological Applications & Technologies

	LEVEL OF STUDIES
	Undergraduate

	COURSE CODE
	ΒΕΥ604
	SEMESTER
	5th

	COURSE TITLE
	Molecular Biology

	INDEPENDENT TEACHING ACTIVITIES 
if credits are awarded for separate components of the course, e.g. lectures, laboratory exercises, etc. If the credits are awarded for the whole of the course, give the weekly teaching hours and the total credits
	WEEKLY TEACHING HOURS
	CREDITS

	Credits are awarded for the whole course.
	6
	6

	
	
	

	
	
	

	Add rows if necessary. The organisation of teaching and the teaching methods used are described in detail at (d).
	
	

	COURSE TYPE 

general background, 
special background, specialised general knowledge, skills development
	Special background

	PREREQUISITE COURSES:


	

	LANGUAGE OF INSTRUCTION and EXAMINATIONS:
	Greek

	IS THE COURSE OFFERED TO ERASMUS STUDENTS
	Yes, in English

	COURSE WEBSITE (URL)
	http://ecourse.uoi.gr/enrol/index.php?id=673


(2) LEARNING OUTCOMES

	Learning outcomes

	The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will acquire with the successful completion of the course are described.

Consult Appendix A

· Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of the European Higher Education Area

· Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B

· Guidelines for writing Learning Outcomes

	The course’s learning outcome is the deeper understanding of the flow of genetic information, the genetic code, the main molecular mechanisms of the mode of replication of various genomes as well as extrachromosomal genetic elements, and the presentation of the main mechanisms of gene expression (transcription, RNA splicing and translation) in both prokaryotic and eukaryotic genes. Furthermore, it aims to make the student familiar with recombinant DNA technology and provide a basic introduction to new technologies.
Learning outcome: 

· Acquisition of basic knowledge on the molecular structures and mechanisms of the flow of genetic information in various biological systems, as well as the genetic code and deviations from it.

· Acquisition of knowledge on basic Molecular Biology techniques.



	General Competences 

	Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma Supplement and appear below), at which of the following does the course aim?

	Search for, analysis and synthesis of data and information, with the use of the necessary technology 

Adapting to new situations 

Decision-making 

Working independently 

Team work

Working in an international environment 

Working in an interdisciplinary environment 

Production of new research ideas 
	Project planning and management 

Respect for difference and multiculturalism 

Respect for the natural environment 

Showing social, professional and ethical responsibility and sensitivity to gender issues 

Criticism and self-criticism 

Production of free, creative and inductive thinking

……

Others…

…….

	Both individual work (lectures) as well as teamwork (laboratory exercises).



(3) SYLLABUS

	Lectures:

Introduction: DNA is the genetic material. The central Dogma of Molecular Biology. 
Structural properties and organization of DNA: The structure of nucleic acids. Nucleic acids hybridization. Reassociation kinetics of various genomes. Circular DNAs, supercoiling, topology. Structural properties of RNA. Organization of prokaryotic and eukaryotic genomes: Repeated and single DNA sequences. Supramolecular organization of the cellular DNA: Histones, nucleosomes, chromatin. 

DNA replication: DNA polymerases, fidelity and other properties, semi-continuous and semi-conservative DNA synthesis. Replication in bacteria: initiation, elongation, termination. Replication of extrachromosomal genetic elements. DNA synthesis and cell cycle. Replication in eukaryotes: initiation, relation with cell cycle. The end problem: telomeres.
Genome expression: Transcription. Classes of RNA molecules. General mechanism of transcription. Transcription in prokaryotes, RNA pol holoenzyme and sigma factor. Promoters. Initiation complex, elongation, proofreading. Termination sequences, Rho protein, Rho-independent termination. Transcription of eukaryotic genes. Eukaryotic promoters, enhancers, transcription factors. Initiation complex, mediator, elongation. Capping and polyadenylation of mRNAs. Transcription of ribosomal genes, RNA pol III transcripts. 
Maturation of eucaryotic mRNAs: Interrupted genes, exons and introns. RNA splicing through spliceosome. Self-spliced introns. Trans-splicing. Alternative splicing. RNA editing. RNA transport.
Genome expression: Translation and the genetic code. Structure of mRNA and tRNA molecules, codon-anticodon recognition. Aminoacyl-tRNA synthetases. The Genetic Code, degeneracy, wobbling. Types of point mutations, suppression mutants. Deviations from the code, atypical amino acids. Structure and formation of ribosomes. Peptide bonds. Translation initiation and associated factors. Atypical initiation. Elongation and elongation factors, the catalytic role of rRNAs in protein synthesis. Translocation, termination and termination factors. Ribosome recycling.  
Introduction to the regulation of gene expression: Levels of regulation. Transcriptional regulation in prokaryotes and eukaryotes. Chromatin modifications, cis and trans factors, nuclear receptors. Introduction to signal transduction pathways. Regulation in processing, topology, stability. Translational regulation in prokaryotes and eukaryotes. Post translational modifications. Localization of proteins. Protein secretion systems. Protein degradation.

Recombinant DNA technology: Restriction endonucleases, electrophoresis, ligation. Molecular cloning, reverse transcription, marker selection. Southern and Northern blots. Polymerase chain reaction and real-time PCR. DNA sequencing and next-generation sequencing. Omics, microarrays, RNAseq. ChIP-seq, mutagenesis, targeted genetic modification, CRISPR/Cas9.

Laboratory exercises: Introduction to molecular cloning. Plasmid DNA isolation. Restriction enzyme digestion. DNA electrophoresis. DNA extraction from agarose gels. DNA ligation reactions. Plasmid transformation of competent bacterial cells. Selection, identification of recombinant bacterial colonies. Extraction of recombinant plasmids, Southern blotting. Polymerase chain reaction.



(4) TEACHING and LEARNING METHODS - EVALUATION

	DELIVERY
Face-to-face, Distance learning, etc.
	Face –to-face.

	USE OF INFORMATION AND COMMUNICATIONS TECHNOLOGY 
Use of ICT in teaching, laboratory education, communication with students
	Electronic presentation of lectures’ material and Laboratory exercises guide through e-course. Interactive education in lab practicals.

	TEACHING METHODS

The manner and methods of teaching are described in detail.

Lectures, seminars, laboratory practice, fieldwork, study and analysis of bibliography, tutorials, placements, clinical practice, art workshop, interactive teaching, educational visits, project, essay writing, artistic creativity, etc.

The student's study hours for each learning activity are given as well as the hours of non-directed study according to the principles of the ECTS
	Activity

Semester workload

Lectures,
39

Laboratory exercises
 18

Interactive teaching
   3

Individual study
100

Sum 
160



	STUDENT PERFORMANCE EVALUATION

Description of the evaluation procedure

Language of evaluation, methods of evaluation, summative or conclusive, multiple choice questionnaires, short-answer questions, open-ended questions, problem solving, written work, essay/report, oral examination, public presentation, laboratory work, clinical examination of patient, art interpretation, other

Specifically-defined evaluation criteria are given, and if and where they are accessible to students.
	Theory (80%) and laboratory exercise: (20%) are examined as a unit, through written answers on various types of questions.

Language: Greek (English for Erasmus students).

Student access to the criteria via oral presentation of the lecturer.


(5) ATTACHED BIBLIOGRAPHY

	- Suggested bibliography:

«Molecular Biology of the Gene», Watson et al.

«Basic Principles of Molecular Biology», B.E. Tropp. 

«Laboratory Manual of Molecular Biology Exercises». Hatziloukas Efstathios, Ioannina University press, 2017.
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