
COURSE OUTLINE 

(1) GENERAL 

SCHOOL  

ACADEMIC UNIT Interdisciplinary Graduate Programme in the BRAIN and 

MIND sciences 

LEVEL OF STUDIES 7 (Graduate course) 

COURSE CODE B&M-227 SEMESTER Spring 

COURSE TITLE Introduction to Molecular Neurobiology 

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 

lectures 1 1 

study and analysis of bibliography 2 5 

   
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: 
 

B&M-105 Introduction to Molecular & Cellular Neuroscience 
Also recommended:  
B&M -239 Introduction to Experimental Methods in 
Neuroscience 
B&M -205 Synaptic connections on the cortex 

LANGUAGE OF INSTRUCTION and 
EXAMINATIONS: 

English 

IS THE COURSE OFFERED TO 
ERASMUS STUDENTS 

YES 

COURSE WEBSITE (URL) https://elearn.uoc.gr/login/index.php 

(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  

In the first 3 introductory classes, students are introduced to the basic knowledge of Molecular 
Neurobiology, such as neuronal signaling pathways, molecular and cellular mechanisms of 
neuroregeneration and neurodegeneration, receptors and growth factors in the pathophysiology of 
nervous tissue, as well as the corresponding pharmacological approaches. 
Subsequently, students are exposed to specific scientific literature through specific research and 
review papers, and then they are selecting a specific topic in order to perform critical review and 
present the main findings and research challenges in cutting-edge areas related to the 
molecular/cellular function of neural and glial cells, their role in neurological diseases and the current 
and future pharmacological therapies. 
(3) COURSE CONTENT 
• Introduction to Neurobiology: Cellular communication in the nervous tissue: main receptors-
regulators of the growth and survival of nerve cells. 



• Neuroregeneration and Neurodegeneration. 
• Intracellular signaling of nerve cells and connection with behavioral, motor or cognitive disorders. 
• Adhesion molecules and their role in the development of nerve fibers. 
• The glial cells: astrocytes, oligodendrocytes, Schwann cells and microglia. 
• Neural Stem Cells and adult neurogenesis. 
• Neuroregeneration and remyelination in the adult brain. 
• Interaction of the Nervous-Immune System. 
• Endo-, para- and autocrine actions of hormonal molecules as mediators of neuronal function. 
• Structure-function studies of receptors in Molecular Neurobiology. 
• Pharmacological approaches for Neuroregeneration and repair of Neural Tissue. 
 
Students after successful completion of the course: 
 
• have educated and obtain advanced knowledge regarding certain molecular and cellular mechanisms 
of neurobiology and neuropathology. 
• are able to follow the structuring of knowledge as it emerges from the findings of approaches whose 
capabilities evolve in parallel with technological progress 
• can evaluate highly specialized new scientific knowledge and technological advances 
• independently define and critically analyze complex problems and conduct additional analysis by 
reviewing and evaluating additional bibliography 
 

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… 
……. 

 

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

• Working independently 

• Team work 

• Working in an interdisciplinary environment  

• Production of new research ideas 

• Criticism and self-criticism  

• Production of free, creative and inductive thinking 
 

(3) SYLLABUS 

 

• Introduction to Neurobiology: Cellular communication in nervous tissue: main 
receptors-regulators of the growth and survival of nerve cells. 

• Neuroregeneration and Neurodegeneration. 

• Intracellular signaling of nerve cells and connection with behavioral, motor or 
cognitive disorders. 

• Adhesion molecules and their role in the development of nerve fibers. 

• The neurobiology of glial cells: astrocytes, oligodendrocytes, Schwann cells and 
microglia. 

• Neural Stem Cells and adult neurogenesis. 

• Neuroregeneration and remyelination in the adult brain. 



• Interaction of the Nervous-Immune System. 

• Endo-, para- and autocrine actions of hormonal molecules as mediators of 
neuronal function. 

• Structure-function studies of receptors in Molecular Neurobiology. 

• Pharmacological approaches for Neuroregeneration and repair of Neural Tissue 

 



(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 

Presentation tools and platforms 
Utilizing the e-learn platform for uploading teaching 
materials 
Communication via "e-learn" and e-mail 
Use of publisher databases/electronic repositories of 
scientific articles 

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 10 

Study and analysis of 
bibliography 

45 

non-directed study 100 

  

  

  

  

  

  

Course total  155 
 

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. 

 
Evaluation Language: English 
Assessment Methods: The quality and depth of analysis of 
the presentations and participation in the discussion of the 
presented articles are evaluated. 
 
Evaluation criteria are outlined in the study guide and 
communicated to students at the beginning of the course. 
 
 

(5) ATTACHED BIBLIOGRAPHY 

- Suggested bibliography: 
Scientific articles published in reputable scientific journals within the broader field of neuroscience. 

 


