COURSE OUTLINE
(1) GENERAL
	SCHOOL
	ΜΕDICINE

	ACADEMIC UNIT
	UVIVERSITY OF CRETE

	LEVEL OF STUDIES
	GRADUATE

	COURSE CODE
	MBNA-201
	SEMESTER
	2nd

	COURSE TITLE
COURSE CO-ORDINATOR
	REGENERATIVE MEDICINE & STEM CELLS
Associate Professor P. Pontikoglou

	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

	
	9
	3 (TOTAL)

	
	
	

	
	
	

	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
	The present  course aims at providing the students knowledge on the basic scientific principles and clinical applications of stem cells, cell therapy and tissue engineering. Through the lectures the students will be able to understand the biology of stem cells and their applications as well as concept of the hematopoietic stem cell niche in health and disease of the hematopoietic niche. Furhtermore the students will be introduced to the fundamental aspects of biomaterials and cell reprogramming. 

	PREREQUISITE COURSES:

	NONE

	LANGUAGE OF INSTRUCTION and EXAMINATIONS:
	ENGLISH

	IS THE COURSE OFFERED TO ERASMUS STUDENTS
	NO

	COURSE WEBSITE (URL)
	


(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 “Regenerative Medicine and Stem Cells” course aims at introducing the students to the concepts of the biology of stem cells, including stem cell types and sources, differentiation and self renewal and regulation of stem cell fate. Different stem cell populations are discussed, including embryonic and adult stem cells, fetal and perinatal stem cells, as well as induced pluripotent and cancer stem cells. Emphasis is given on the applications of stem cells in preclinical and translational research. Furthermore, using the hematopoietic stem cell as a paradigm, the niche concept is analyzed and its role in the development of myeloid malignancies is discussed. In addition, this course helps the students to acquire knowledge on the man aspects of Regenerative Medicine by discussing the various types of scaffolds and biomaterials, their interactions with cells and their potential in tissue engineering applications.
Lecture 1
An introduction on stem cells – the haemopoietic stem cell as a prototype
-Definition and Properties of Stem Cells
- Classification of Stem Cells: 
- Adult, Embryonic, Fetal Stem cells
- Totipotent, Pluripotent, Mutipotent, Oligo-/Monopotent Stem Cells
-Hematopoiesis:
	-The anatomy of the bone marrow niche
	-The ontogeny of hematopoiesis
	- Regulation of hematopoietic stem cell generation
	- Regulation of hematopoietic stem cell fate
	- Hematopoietic stem cell assays
Lecture 2
Embryonic Stem Cells
-Derivation
  -States of pluripotency
-Transcription factors of pluripotency
-Signaling pathways of pluripotency
-Reprogramming to induced pluripotent stem cells
-Examples of stem cell based therapies
Lecture 3
Cancer Stem Cells
-Stem cell properties
- Tumor Stem Cells: historical perspective
-Νormal versus cancer stem cells: tracing the cell of origin
-Cancer stem cell properties and therapy resistance
- Adult Stem Cells in various cancer types
-Tumor heterogeneity
- Cancer Stem Cells: markers, assays
Lecture 4
Mesenchymal stem/stromal cells (MSCs): from bench to bedside
· Sources
· Definition
· Isolation
· Markers
· Differentiation potentia
· MSC based therapies
· Tissue engineering applications of MSCs
Lecture 5
Stem cells for liver Diseases
· Embryonic Stem Cells
· Annex Stem Cells
· Fetal Liver Stem Cells
· Adult Liver Stem Cells
· Extrahepatic Stem Cells
· Induced Pluripotent Stem Cells
Lecture 6
Induced pluripotent Stem Cells (iPS)
· Embryonic Stem Cells
· Plasticity
· Nuclear Transfer
· Rerpogramming
· iPS manufacturing issues
· Hurdles to clinical applications
Lecture 7
Stem cell sources other than the bone marrow
· Properties of fetal Mesenchymal stem cells
· Mesenchymal stem cells’ secretome
· Fetal Mesenchymal Stem Cells’ applications
Lecture 8
The role of bone marrow microenvironment in the development of myeloid malignancies
-  The role of mesenchymal stem/stromal cells in  myelofibrosis, acute myeloid leukemia and myelodysplastic syndromes: in vitro data
- The concept of niche as initiator of disease
- The concept of bi-directional cross-talk between malignant hematopoietic stem cells and their niche




	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…
…….

	Analysis and synthesis of data and information
Production of creative and inductive thinking


FINAL EXAM & PAPER PRESENTATION
























(3) [bookmark: _GoBack]SYLLABUS
“Regenerative Medicine & Stem Cells” 2022-2023
	6-02-2023
	13.00-15.00
7A-0.2
	An introduction on stem cells – the haemopoietic stem cell as a prototype
	Charalampos Pontikoglou

	7-02-2023
	15.00-17.00
Aιθ.Σεμ. 5Δ
	Embryonic stem cells – Epigenetic regulation of stem cell development.
	Androniki Kretsovali

	8-02-2023
	12.00-14.00
ZOOM
	Stem cell sources other than the bone marrow
	Maya Roubelakis

	9-02-2023
	10.00-12.00
7A-0.2
	Biomaterials-scaffolds and stem cell applications
	Maria Chatzinikolaidou

	10-02-2023
	14.00-16.00
ZOOM
	Stem cells for liver diseases  
	Dimitra Zagoura

	13-02-2023
	13.00-15.00
7A-0.4
	The role of bone marrow microenvironment in  the development of myeloid malignancies	
	Charalampos Pontikoglou

	14-02-2023
	15.00-17.00
Aιθ.Σεμ. 5Δ
	Cancer initiating stem cells
	Iosif Papamatheakis

	16-02-2023
	9.00-11.00
ZOOM
	Inducible pluripotent stem cells
	George Vassilopoulos

	16-02-2023
	12.00-14.00
7A-0.2
	Mesenchymal stem cells: from bench to bedside
	Aristea Batsali

	21-02-2023
	
09:00-11:00
7A-0.2

	Nervous system development from birth of neurons to synapse formation
	Maria Savvaki

	22-02-2023
	11:00-13:00
7A-0.2
	Myelination and demyelination
	Ilias Kalafatakis

	24-02-2023
	09:00-12:00
7A-0.2
	Axon degeneration and regeneration. Adult neurogenesis and the therapeutic potential of stem cells in the nervous system
	Maria Savvaki

	03-03-2023
	11:00-13:00
7A-0.2
	ΕΧΑΜ
	







(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
	

	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
	90 hours

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	Course total ECTS 3
	




	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.
	

Written exam consisting of  short-answer questions and multiple choice questions













(5) ATTACHED BIBLIOGRAPHY
	- Suggested bibliography:
For each lecture, relevant research articles and reviews are given to the students
- Related academic journals:






