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CONTENT SYNOPSIS:

This module examines the molecular basis of diseases with emphasis on neurodegenerative disorders, cardiovascular diseases, renal disorders, musculoskeletal disorders and reproductive disorders. This module also covers drug action and explores how cutting-edge biotechnology and biomedical research can advance pharmacological knowledge and to amplify the understanding of how drugs work. 

This module focuses on molecular biology of diseases, which provides a multi-disciplinary approach for studying cell function and development with a basic understanding of genetics, signal transduction and the drugs that modulate cell signaling and cellular responses. The knowledge on molecular basis of the diseases and their pathology is important for the development of therapeutically effective agents, which could be used to tackle a disease.

The teaching and learning philosophy underpinning this course is based on student-centered learning as to encourage independent learning in students.  This module will be delivered through a series of participatory lectures that are supported by in-depth discussion. The lectures provide instructions on designated topics while the discussion is an online learning environment moderated by lecturers as a platform for collaborative study between students. The teaching is both engaging and relevant in order to prepare students for their careers. Effective learning can be enhanced through self-directed use of other resources such as scientific journals and web-based resources.

OBJECTIVES:

The objectives of this module are 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 evidence for pharmacological therapies.
5. Equip students with the ability to rationalizing patient-specific therapeutic approach.

LEARNING OUTCOMES:
At the completion of this course, the students will be able to:
1. Compare and evaluate the current techniques for advanced research in molecular basis of disease.
2. Evaluate the interaction between drugs and receptors; discuss the importance of molecular interactions that give rise to 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.
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LEARNING HOURS 
	Teaching modality
	Guided Learning (F2F)
	Guided Learning (NF2F)
	Independent Learning
	
SLT

	
	L
	T
	P
	O
	L
	T
	P
	O
	
	

	Lecture
	
	
	
	
	7
	
	
	
	14
	21

	Discussion
	
	
	
	
	
	
	
	15
	15
	30

	Assignment 1: Scientific report 
	
	
	
	
	
	
	
	1
	15
	16

	Assignment 2: Seminar presentation
	
	
	
	
	
	
	
	3
	10
	13

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	Total SLT
	
	
	
	
	7
	
	
	19
	54
	80



	
Note: F2F = Face-to face; NF2F = Non face-to-face; SLT = Student learning time; L = Lecture; T = Tutorial; P = Practical; 
O = Other activities





ASSESSMENTS

	


In-course assessment
· Assignment 1 – Scientific report (3000-4000 words) 			60%          
· Assignment 2 – Seminar presentation    					40%


MODULE COORDINATOR: Dr. Liew Yun Khoon (LYK)


ASSOCIATED LECTURERS: Assoc. Prof Dr. Dinesh Kumar Chellappan (DKC), Dr. Hazwanie Hashim (HBH), Dr. Jestin Chellian  (JCL)
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SYLLABUS:

1. 	Introduction to Molecular Basis of Diseases I (Lecture 1 h) 
This is a lecture outlining the basics of molecular diseases, including molecular biology, drug/receptor interactions, receptors and ion channels, regulation of second messengers, and drug metabolism. The correlation of genetics, basic physiology and pathology and its influence on molecular resistance, diagnostics, treatment and translational research will be dealt with.

2.	Functional Basis of Molecular Diseases (Lecture 1 h)
The lecture deals with the knowledge regarding various molecular models of drug-receptor interactions, dose-response relationship, receptor theories including occupational theory, two state theory, ternary complexes and operational model of drug action. This will help students to understand the practicalities involved in the functional pharmacology which include different methods employed for measurement and comparison of drug response and various prerequisites for the acquisition of reliable data.

3.	Neurodegenerative Disorders (Lecture 1 h; Online discussion 3 h)
The lecture will provide a focused overview of various neurodegenerative disorders such as Parkinson’s disease, Alzheimer’s disease, Huntington’s disease, amylotropic lateral sclerosis, prion disease; along with the various driving forces promoting research in this field. After the lecture, students will be provided with discussion topics of selected neurodegenerative disorders and discuss the basic physiology of the disorders, changes that occur at molecular levels including but not limited to genetics and pathophysiology. Moreover, the discussion should also cover the in vitro and in vivo models, biomarkers, mechanisms of molecular resistance, emerging trends in the treatment and recent diagnostics of the disorders.

		
4.	Molecular Basis of Renal Disorders (Lecture-1 h; Online discussion 3 h)
The lecture will provide a focused overview of selected important renal disorders such as acute and chronic renal failure, glomerulonephritis, nephropathy, urinary tract infection, pyelonephritis, and obstructive kidney diseases including nephrolithiasis. The various enablers that promote the research in this field will be discussed. After the lecture, students will be provided with discussion topics of selected renal disorders and discuss the basic physiology of the disorders, changes that occur at molecular levels including but not limited to genetics and pathophysiology. Moreover, the discussion should also cover the in vitro and in vivo models, biomarkers, mechanisms of molecular resistance, emerging trends in the treatment and recent diagnostics of the disorders.

5.	Molecular Basis of Musculoskeletal Disorders (Lecture 1 h; Online discussion 3 h)
The lecture will provide a focused overview of common musculoskeletal disorders such as rheumatoid arthritis, systemic lupus erythematous, progressive multiple sclerosis, Stevens-Johnson syndrome, osteoporosis, repetitive stress injury; along with the various enablers that promote research in this field. The discussion following the lecture will focus on examples of the musculoskeletal disorders where physiology and molecular changes (including genetic and pathophysiology), in vitro and in vivo models, biomarkers, as well as emerging trends in the diagnosis and treatment will be covered.

6.	Cardiovascular Diseases (Lecture 1 h; Online discussion 3 h)
The lecture will provide a focused overview of selected important cardiovascular diseases such as hypertension, myocardial infarction, atherosclerosis, angina pectoris, heart failure, stroke, coronary heart diseases, along with the various enablers that promote research in this field. After the lecture, students will be provided with discussion topics of selected cardiovascular diseases and discuss the basic physiology of the diseases, changes that occur at molecular levels including but not limited to genetics and pathophysiology. Moreover, the discussion should also cover on, translational research, in vitro and in vivo models, biomarkers, molecular mechanisms, emerging trends in the treatment and recent diagnostics of the disorders.

7.	Molecular Basis of Reproductive Disorders (Lecture 1 h; Online discussion 3 h)
The lecture will provide a focused overview of various reproductive disorders such as pelvic Inflammatory disease, menopause, female Infertility, endometriosis, sexually transmitted diseases, polycystic ovarian syndrome, male infertility, erectile dysfunction, testicular disorders; along with the various driving forces promoting research in this field. After the lecture, students will be provided with discussion topics of selected reproductive disorders and discuss the basic physiology of the disorders, changes that occur at molecular levels including but not limited to genetics and pathophysiology. Moreover, the discussion should also cover the in vitro and in vivo models, biomarkers, mechanisms of molecular resistance, emerging trends in the treatment and recent diagnostics of the disorders.
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