Table 3: Summary of information on each course/module
	1. 
	Name of Course/Module:    Molecular Basis of Diseases II      


	2. 
	Course Code:                      MM323                 


	3. 
	Name(s) of academic staff:  
Prof. Ong Chin Eng, Dr. Mayuren Candasamy, Dr. Koh Rhun Yian, Dr. Lim Lay Cheng

	4. 
	Rationale for the inclusion of the course/module in the programme:
This module aims to enhance the student's understanding of molecular biology and the genetic basis of diseases. The knowledge will provide essential background for the development of new understanding of disease mechanisms, as well as diagnoses, and therapeutics in clinical setting.


	5. 
	Semester and Year offered:  Semester 2 and Year 1


	6. 
	Total Student Learning Time (SLT)
	Face to Face 
	Total Guided and Independent Learning 

	
	L = Lecture

T = Tutorial

P = Practical

O= Others

(Discussion, Case study)


	L
12

	T


	P


	O
24

	Self Study  
                24  h 

Discussion                      32  h

Report/Presentation  
    29  h



	7. 
	Credit Value:   3


	8. 
	Prerequisite (if any):  
N/A


	9. 
	Learning objectives:
The module aims to: 

1. introduce various technical knowledge on the current methodologies and techniques employed in molecular basis of disease.

2. instruct on the interaction between drugs and receptors. 

3. provide knowledge on basic and advanced molecular and cellular pathways that contribute to the occurrence and progression of diseases. 

4. present the current scientific and clinical evidences for pharmacological therapies.

5. equip students with the ability to rationalizing patient-specific therapeutic approach.

	10. 
	Learning outcomes:
At the completion of this module, the students should be able to:

1. compare and evaluate the current techniques for an advanced research in molecular basis of disease.

2. discuss the importance of molecular interactions that give rise to drug actions, diseases and various adverse reactions and events.
3. appraise the potentials and limitations of rationalizing patient-specific therapeutic approach in various human diseases and disorders. 

4. demonstrate competencies in evaluating scientific literatures and report presentation.



	11. 
	Transferable Skills:  N/A


	12. 
	Teaching-learning and assessment strategy:
Lecture, Discussion, Presentation, Report writing


	13. 
	Synopsis:
This module examines the molecular basis of diseases with emphasis on gastrointestinal diseases, respiratory diseases, immune diseases, cancer, diabetes and other endocrine diseases, as well as psychiatric disorders. This module also covers drug action and explores and how cutting-edge biotechnology and biomedical research can advance pharmacological knowledge. 
The development of diverse new technologies has brought-forth remarkable advances in the understanding of the molecular and genetic basis of diseases. This resulted in the application of science knowledge in clinical research for the development of new understanding of disease mechanisms, diagnoses, and therapeutics in humans. The importance of translational research, either unidirectional (from bench to bedside) or bidirectional (from bedside to bench and back again) will be discussed in this module.
The teaching and learning philosophy for this course is based on student-centered learning with strong emphasis on discussions and case studies. The knowledge disseminated through lectures will be reinforced by in-depth collaborative discussion, moderated by lecturers. Case studies will provide opportunity for students to analyze the available information on the genetics, basic physiology and pathology on mechanisms of molecular resistance, diagnostics and treatment. Further, the association of these areas with the emerging trends in the management of diseases will also be discussed. 


	14. 
	Mode of Delivery:  
Lecture, Discussion, Presentation, Report writing


	15. 
	Assessment Methods and Types:
Scientific report (3000-4000 words)        60 % 

Seminar presentation                              40 %    



	16. 
	Mapping of the course/module to the Programme Aims:
Refer to Appendix 1



	17. 
	Mapping of the course/module to the Programme Learning Outcomes:

Refer to Appendix 2


	18. 
	Content outline of the course/module and the SLT per topic:
1. Introduction to molecular and functional basis of diseases (Lecture- 2 hrs) 

(JC)
This lecture outlines the basics of molecular diseases and functional pharmacology, including drug-receptor interactions, and the mechanism of transduction for major receptors. The correlation of genetics, basic physiology and pathology, and its influence on molecular resistance, diagnostics, and treatment will also be covered. In addition, the molecular modelling of drug-receptor interactions, including interaction mechanisms and operational model of drug action, and various mechanisms of efficacy will be discussed. 
2. Molecular basis of gastrointestinal diseases (Lecture - 1 hr, Online discussion - 3 hrs)

(JC)
The lecture will discuss selected gastrointestinal disorders such as Crohn’s disease, ulcerative colitis, achalasia, cholecystitis, esophageal diverticulum, and dysphagia. This lecture will also cover the molecular basis, pathophysiology, the in vitro and in vivo models, biomarkers, recent diagnostic tools/criteria, mechanisms of molecular resistance, and emerging trends in the treatment.  Students would also be exposed to translational research and latest trends in disease management in the field. At the end of the lecture, students will discuss topics related to molecular aspects of disease pathology, diagnosis and therapy on selected disorders.
3. Molecular basis of respiratory diseases (Lecture - 1 hr, Online discussion - 3 hrs)
(KRY)
The lecture will provide an overview of various respiratory diseases such as asthma, chronic obstructive pulmonary disease (COPD) and cystic fibrosis, as well as emerging respiratory viruses. This section will also cover the molecular basis, pathophysiology, recent diagnosis and treatment of the given diseases.  Students would also be exposed to the current research trend of the diseases. Students will discuss on any one of the disorders/diseases of the respiratory system. Discussion will include molecular aspects of disease pathology, diagnosis and therapy on the disease/disorder.   
4. Molecular basis of immune diseases (Lecture - 1 hr, Online discussion - 3 hrs)
(new recruit)
The lecture will provide a wide overview of different immune diseases such as acquired immunodeficiency syndrome (AIDS), severe combined Immune deficiency (SCID) and other autoimmune diseases. The biochemistry and molecular genetics of disease processes and models of common diseases will be discussed. The discussion will cover aspects of disease pathophysiology, the in vitro and in vivo models, biomarkers, mechanisms of molecular resistance, emerging trends in the treatment and recent diagnostics of the given disorders.  Students would also be exposed to translational research and improvements in clinical management. 
5. Molecular basis of diabetes (Lecture – 1 hr, Online discussion - 3 hrs)
(new recruit)
The lecture will discuss about various types of diabetes mellitus. This lecture will also cover the molecular basis, pathophysiology, the in vitro and in vivo models, biomarkers, recent diagnostic tools/criteria, mechanisms of molecular resistance, and emerging trends in the treatment.  Students would also be exposed to translational research and latest trends in disease management in the field. At the end of the lecture, students will discuss topics related to molecular aspects of disease pathology, diagnosis and therapy on selected disorders.
6. Molecular basis of other endocrine diseases (Lecture - 1 hr, Online discussion - 3 hrs)

(HH)
The lecture will provide a wide overview of various endocrine diseases such as obesity, thyroid, osteoporosis, polycystic ovarian syndrome (PCOS), growth disorders. This section will also cover the molecular basis, pathophysiology, the in vitro and in vivo models, biomarkers, mechanisms of molecular resistance, emerging trends in the treatment and recent diagnostics of the given disorder.  Students would also be exposed to translational research and improvements in clinical management. Students will discuss on any one of the disorders/diseases of the endocrine system. Discussion will include the pathological changes at molecular levels which contribute to the disease/disorder. Moreover, the discussion will cover the in vitro and in vivo models, mechanisms of molecular resistance, diagnostics and treatment. Emerging trends in the management of diseases will also be discussed.
7. Molecular basis of cancer I (Lecture - 2 hrs, Online discussion - 3 hrs)

(LNG)
This lecture will discuss on what is cancer and why do we get it? How rogue cells behave: oncogenes, tumour suppressor genes and caretaker genes in cancer development? And genetic pathways to cancer: angiogenesis, metastasis, cancer stem cells and immune cells in cancer development.
8. Molecular basis of cancer II (Lecture - 2 hrs, Online discussion - 3 hrs)
(LNG)
This lecture will explore the current trend on diagnostics and treatments, the success and challenges of traditional (radiotherapy/chemotherapy) and targeted (immunotherapy) approaches, and the current challenges of using targeted treatments, including drug resistance and the implementation of biomarker tests. At the end of the lecture, students will discuss topics related to molecular aspects of disease pathology, diagnosis, therapy and mechanisms of molecular resistance on selected cancers.
9. Molecular basis of mental disorders (Lecture - 1 hr, Online discussion - 3 hrs)
(LNG)
The lecture will provide a wide overview of various mental disorders such as anxiety, depression, mania, biopolar/unipolar disorder, attention-deficit/hyperactivity disorder (ADHD), schizophrenia and other psychotic conditions. This section will also cover the molecular basis, pathophysiology, the in vitro and in vivo models, biomarkers, emerging trends in the treatment and recent diagnostics of the given disorder. Students would also be exposed to translational research and improvements in clinical management.


	19. 
	· Main references supporting the course:  
N/A
· Additional references supporting the course:
1. Giacca, M., Gene Therapy. 2010: Springer Milan. (Link: https://link.springer.com.ezp.imu.edu.my/book/10.1007/978-88-470-1643-9)

2. Clark, D.P., Molecular Biology. 2009, Burlington, UNITED STATES: Elsevier Science. (Link: https://ebookcentral.proquest.com/lib/imu-ebooks/detail.action?docID=269863)

3. Coskun, M., S. Vermeire, and O.H. Nielsen, Novel Targeted Therapies for Inflammatory Bowel Disease. Trends Pharmacol Sci, 2017. 38(2): p. 127-142. (Link: http://www.sciencedirect.com.ezp.imu.edu.my/science/article/pii/S0165614716301584)
4. Pokorski, M., Respiratory Regulation - The Molecular Approach. 2012: Springer Netherlands. (Link: https://link.springer.com.ezp.imu.edu.my/book/10.1007/978-94-007-4549-0)
5. Etzioni, A. and H.D. Ochs, Primary Immunodeficiency Disorders: A Historic and Scientific Perspective. 2014: Elsevier Science. (Link: http://www.sciencedirect.com.ezp.imu.edu.my/science/book/9780124071797) 
6. Holt RI, Cockram C, Flyvbjerg A, Goldstein BJ, editors. Textbook of diabetes. John Wiley & Sons; 2010 Jul 9. http://onlinelibrary.wiley.com.ezp.imu.edu.my/book/10.1002/9781444324808?campaign=IMUmalaysia
7. Choquet, H., & Meyre, D. (2011). Molecular Basis of Obesity: Current Status and Future Prospects. Current Genomics, 12(3), 154–168. http://doi.org/10.2174/138920211795677921 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3137001/
8. Barh D. Omics Approaches in Breast Cancer. https://link.springer.com.ezp.imu.edu.my/book/10.1007/978-81-322-0843-3
9. Chatterjee M, Kashfi K, editors. Cell signaling & molecular targets in cancer. Springer Science & Business Media; 2011 Dec 2. https://link.springer.com.ezp.imu.edu.my/book/10.1007/978-1-4614-0730-0
10. Trent, R.J., Molecular Medicine: Genomics to Personalized Healthcare. 2012: Elsevier Science. (Link: http://www.sciencedirect.com.ezp.imu.edu.my/science/book/9780123814517)

11. Yegnasubramanian, S. and W.B. Isaacs, Modern Molecular Biology:: Approaches for Unbiased Discovery in Cancer Research. 2010: Springer New York. (Link: https://link.springer.com.ezp.imu.edu.my/book/10.1007/978-0-387-69745-1)



	20. 
	Other additional information:
· N/A



6

