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Course title: 
Cell biology, function, and genetics

THE OUTCOMES OF THE UNDERGRADUATE CURRICULUM
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· 
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Course/Block specification

A-Basic Information:

Program on which the course is given:  bachelor of medicine and surgery (M.B., B.Ch.).
Elements (major or minor) of the program: (undergraduate):  
Departments offering the course: Integrated Biochemistry and physiology
Academic year/level:   year 1 semester 2
Date of specification approval: 2018-2019 
Θ  Title: Cell biology, function and genetics
Θ  Code:  …………..
Θ  Credit points:   12
	learning activities
	days/week
	points
	Block

	assignment
	formative 
assessment/feedback
	contact hours/points
	
	
	

	34 points
	15 hrs
	153 hours;
74 hrs lecture
30 hrs practical
	7 weeks
	12 points
	



B- Professional Information
1- Course aims:
· Understand the cellular functions, transport through cell membrane, membrane potential, energy production and storage, basal metabolic rate, carbohydrate, protein and fat metabolism, maintain of body temperature and maintain and transmitting its genetic information.
2- Intended Learning Outcomes from the course:
Express the ILOs of the course in terms of:
A- Knowledge and understanding
Upon completion of the Biochemistry course students should be able to: 
5. Know the structure and functions of the different classes of dietary components and body biomolecules and their derivatives. 
6. Know basics of biochemical reactions.
7. Describe the central pathways that provide living organisms with energy. 
8. Know the terms of reactive oxygen species, and xenobiotics and their harm to the human body. 
9. Illustrate  the flow of genetic information in human body. 
10. Define cell cycle events, terms of apoptosis, oncogene, tumour markers, monogenic and complex genetic disorders. 
B- Intellectual skills
5. Predict the outcome of deficiency of dietary components, and abnormal biomolecules structure/ formation. 
6. Describe how enzyme activity is regulated. 
7. Explicate regulation and integration of the major metabolic pathways.  
8. Elucidate examples where defects in biochemical processes result in disease, and predict potential outcomes of biochemical defects. 
9. Give detailed information regarding the flow of genetic data in human body Explain mechanisms that regulate expression of genetic information.
10. Describe consequences of DNA mutation, and cell cycle disturbances.
C- Professional skills

4. Demonstrate safe laboratory practice. 
5. Participate in laboratory tutorials, exercises, and biochemical case scenarios.
6. Practice techniques and procedures commonly utilized in the field of medical biochemistry and understand its principles.
7. Perform assay of commonly used diagnostic enzymes.
8. Read and interpret laboratory reports.
D- General and transferable skills
Skills of a general nature, which can be applied in any subject area, including: written and oral communication, the use of new technological tools, ICT, group working, problem solving, management …etc.

1. Retrieve, manage, and manipulate information by all means, including electronically;
2. Present information clearly in written, electronic and oral forms, and communicates ideas and arguments effectively
3. Effectively manages time and resources and set priorities 
4. Evaluate their work and that of others using constructive feed-back. 


3- Course content:
Medical Biochemistry- Topics
1- Lectures of Biochemistry
	Number
	Title of lectures
	ILOs
	Week- number
	Contact hours

	
	I. Metabolic Fuels, Dietary Components and major body compounds

	1,2
	Biochemistry of amino acids and proteins structure function relation
	A5,B5
	1st
	2

	3,4
	Biochemistry of dietary, functional and structural carbohydrates
	A5, B5

	1st
	2

	5,6
	Biochemistry of dietary, functional and structural lipids
	A5, B5

	1st
	2

	7,8,9
	Overview of Vitamins and minerals
	A5, B5
	1st
	3

	
	II. Concepts of Biomedical Reactions and Enzymology

	10-15
	Biochemistry and clinical enzymology
	A6, B6
	2nd
	6

	
	III. Cellular Metabolism & Bioenergetics

	16
	ATP as energy currency of the cell, oxidative phosphorylation and respiratory chain
	A7, B7
	2nd
	1

	17
	Glucose as a source of ATP; glycolysis
	A7, B7
	2nd
	1

	18
	Role of pyruvate in integration of metabolism of different foodstuffs
	A7, B7
	2rd
	1

	19
	Tricarboxylic aid cycle
	A7, B7
	3rd
	1

	20
	Assimilation of dietary fat (B-oxidation of fatty acids)
	A7, B7
	3rd
	1

	21
	Ketogenesis & ketolysis
	A7, B7
	3rd
	1

	22
	Storage of glucose: glycogen breakdown
and synthesis
	A7, B7
	3rd
	1

	23
	HMP shunt
	A7, B7
	3rd
	1

	24
	Use of other monosaccharides
	A7, B5, B8
	3rd
	1

	25
	Gluconeogenesis and Maintenance of Blood Glucose Levels
	A7, B7
	3rd
	1

	26
	Synthesis of Fatty Acids, Triacylglycerols, and the Major Membrane Lipids
	A7, B7
	3rd
	1

	27
	Lipoproteins
	A7, B8
	3rd
	1

	28
	Amino acid metabolism: Transamination, and amino acid integration in energy production
Fate of Amino Acid Nitrogen
	A7,B5, 
B7, B8
	4th
	1

	29
	Amino acids as source of energy
	A7, B7
	4th
	1

	30
	Amino acid derived biomolecules I
	A7, B7
	4th
	1

	
	IV. Integration, regulation and disturbances of metabolism

	31,32
	Integration and regulation of metabolism
	A7,B7
	4th
	2

	33,34
	Perturbations of Energy Metabolism: Obesity and Diabetes Mellitus
	A7, B8
	4th
	2

	35
	Inborn errors of lipid and carbohydrate metabolism
	A7,B8

	4th
	1

	36
	Inborn errors of protein metabolism
	A7, B8

	4th
	1

	
	V. Metabolism of Oxygen free radicals and xenobiotics

	37
	Oxygen Toxicity and Free Radical Injury
	A8, B8

	5th
	1

	38
	Metabolism of xenobiotics
	A8, B8

	5th
	1

	
	VI. Molecular and medical genetics

	39,40
	Purine and Pyrimidine Metabolism
	A9, B8

	5th
	2

	41
	DNA structure and organization
	A9,B9
	5th
	1

	42
	Define replication, list its requirements and describe its main steps
	A9,B9
	5th
	1

	43
	Describe the general structure of RNA & name its different types with the function of each type
	A9,B9
	5th
	1

	44
	Gene expression I: transcription
	A9,B9
	5th
	1

	45
	Posttranscriptional modification of RNA
	A9,B9

	5th
	1

	46
	Gene expression II: protein synthesis (translation)
	A9,B9

	6th
	1

	47
	Posttranslational modifications; protein folding and protein targeting
	A9,B9

	6th
	1

	48
	Regulation of gene expression
	A9,B9
	6th
	1

	49
	DNA damage and repair
	A10, B10
	6th
	1

	50,51
	DNA mutation & genetic diseases
	A9, B10
	6th
	2

	52-54
	Cell cycle, apoptosis and cancer biology
	A10, B10
	6th
	3

	
	REVISION AND EXAM
	
	7th
	NA

	
	Total 7weeks
	
	
	


 


2. Medical Biochemistry-Practical Sessions 
	Number
	Title of practical session
	ILOs
	Week-number
	Contact hours

	1
	· Biosafety in clinical chemistry laboratories
· Describe the centrifuge and its function
	C4, C5

	1st
	2

	2
	· Identify molarity and normality, and measuring units in clinical chemistry 
Principles of  Photometry and spectrophotometry 
	C5, C6
	1st  
	2

	3
	· Blood, plasma and serum
· Estimation of protein concentration in different body fluids
	C5,C6, C8
	2nd 
	2

	4
	· Assay of GOT, GPT, CK, LDH,     Alkaline phosphatase, as part of clinical enzymology 
	C5,C7,C8
	2nd
	2

	5
	· Estimation of glucose concentration in the blood and urine and explain its diagnostic importance.
	C5,C6,C8
	3rd
	2

	6
	· Describe the methods of OGTT and mini OGTT and the importance of these investigations in diagnosis of DM, GDM and IGT
	C5,C6,C8
	3rd 
	2

	7
	· Detection of ketones in the urine and explain its diagnostic importance
	C5,C6,C8
	4th 
	2

	8
	· Estimate serum TAG, total cholesterol and calculate LDL- cholesterol as well as the ratio between LDL- & HDL- cholesterol
	C5,C6,C8
	4th 
	2

	9
	· Uric acid estimation 
	C5,C6,C8
	5th 
	2

	10
	· Plasma protein electrophoresis,
	C5,C6,C8
	5th 
	2

	11
	· Perform DNA Extraction/Gel Electrophoresis
	C5, C6

	6th 
	2

	12
	· Explain the diagnostic importance of polymerase-chain reaction (PCR), RFLP and recombinant DNA 
	C5,C6

	6th 
	2

	13
	Revision and exams
	
	7th 
	NA

	
	Total 24h






3. Medical Biochemistry -Case Study 
	Number
	Title of case study
	ILOs
	Week-number
	Contact hours

	1
	Case Vegetarian diet
	A5, B5
D1,2,3,4
	1st
	1

	2
	Old Male with Slowly Progressive Memory Impairment
	A5, B5
D1,2,3,4
	1st
	1

	3
	Case of megaloblastic anaemia
	A5, B5
D1,2,3,4
	2nd 
	2

	4
	Case of type II diabetes
	A7, B7,8
D1,2,3,4
	3rd  
	2

	5
	Case Anaerobic metabolism
	A7, B7,8
D1,2,3,4
	4th  
	2

	6
	Case of Ornithine Carbamoyl Transferase Deficiency
	A6,7, B7,8
D1,2,3,4
	5th  
	1

	7
	Case of phenylketonuria
	A6,7, B7,8
D1,2,3,4
	5th 
	1

	8
	Case Sickle cell anaemia
	A5,9,B9,10
D1,2,3,4
	6th 
	2

	
	Total 12 hrs 
	
	
	



4. Medical Biochemistry-self-directed learning (SDL)
	Number
	Title 
	ILOs
	Week-number
	Contact hours

	1
	Methods of protein separation, and structure function assessment
	A5
D1,2,3,4
	1st 
	1

	2
	Malignant Hyperthermia, uncouplers,  Oxphos diseases & other genetic disorders of oxidative phosphorylation
	A7, B7
D1,2,3,4
	1st  
	1

	3
	Methotrexate and folate metabolism (folic acid deficiency)
	A5, B5,6
D1,2,3,4
	2nd 
	2

	4
	Metabolism of ethanol and its toxicity
	A7,B5,B8
D1,2,3,4
	3rd 
	1

	5
	Alternative fatty acid oxidation pathways
	A7,B7
D1,2,3,4
	3rd 
	1

	6
	Synthesis of lactose, lactose and fructose intolerance
	A7,B5,B8
D1,2,3,4
	4th 
	2

	7
	Genetics of breast cancer, role of BRCA genes
	A9,10,B9,B10
D1,2,3,4
	5th 
	2

	8
	Use of recombinant DNA techniques in medicine
	A9,10,B9,B10
D1,2,3,4
	6th 
	2

	
	Total 12 hs 
	
	
	






5. Medical Biochemistry-Seminars 
	Number
	Title of seminar
	ILOS
	Week-number
	Contact hours

	1
	Minerals, and vitamins as antioxidants
	A5,6, 8, B6, 8
D1,2,3,4
	1st 
	1

	2
	Tissue specific metabolism
	A7, B7
D1,2,3,4
	2nd  
	1

	3
	Metabolic syndrome
	B7,8
D1,2,3,4
	3rd   
	1

	4
	Thiamine defiency
	A7, B8
D1,2,3,4
	4th 
	1

	5
	Glycolysis in cancer
	A7,9,10 B8,9,10
D1,2,3,4
	5th 
	1

	6
	Pharmacogenomics and pharmacogenetics
	A9, B10
D1,2,3,4
	6th 
	1

	
	Total 6 hrs
	
	
	




5- Student assessment:

	
	 Schedule of Assessment Tasks for Students During the Semester 

	Assessment task 
	ILOS covered
	Week Due
	Proportion of Total Assessment

	Mid term examination (MCQs)
	
	
	

	Quiz (MCQs)
	
	
	

	Final written Exams (MCQs & SAQs )
	
	
	

	OSPE exam
	
	
	


6- List of text books and references:
a- Lectures notes: When notes are available, specify whether they are prepared in the form of a book authorized by the department or are handed out to the students part by part.
b- Essential books (Text books): 
Reference books for biochemistry: 
1. Marks’ Basic Medical Biochemistry: A Clinical Approach, 2nd Edition
2. Lippincott's Illustrated Reviews Biochemistry, 6 E
3. Essentials of Medical Biochemistry, With Clinical Cases Second edition  Bhagavan and Chung-Eun Ha
4. Harpers Illustrated Biochemistry 30th Edition
5. Stryer. Biochemistry. Seventh Edition
Reference books for physiology: 
1. William F Ganong. Review of Medical Physiology. 24th edition. Mc Graw Hill, 2015.
2. Guyton & Hall. Textbook of Medical Physiology. 12th edition, Saunders, 2016.
3. Lauralee Sherwood. Human physiology from cells to systems.  Eighth edition, Thomson brooks / Cole, 2016.
4. Vander, Sherman, Lucianos, Eric P Widmaier, Hershl Raff, Kevin T Strang. Human physiology (the mechanisms of body function). Mc Graw hill, 2013.
c- General references, journals, periodicals, newspapers, web sites, which enrich the learning process should also be listed.
Medical Biochemistry Journals
1. Critical Reviews in Biochemistry and Molecular Biology
2. Annual Review of Biochemistry
3. Nature Methods
4. EMBO Reports
5. FASEB JOURNAL

Medical physiology Journals
1. Physiological review.
2. American journal of physiology

7- Facilities required for teaching and learning:
The facilities include: appropriate teaching accommodation, including teaching aids, laboratories, laboratory equipment, computers etc., facilities for field work, site visits etc., which are necessary for teaching the course.



Medical Biochemistry -Topic Outlines
1. Lectures
	
Number
	
I. Major dietary and body Biomolecules 
	
ILOs
	
Week-number
	
Contact hours

	


LECTURE 1
	Biochemistry of amino acids and proteins structure function relation-I
A5.1. Classify amino acids, according to physical and chemical properties of amino acids.
A5.2. B5.1.  Define Nitrogen balance and its states.
A5.3. Describe structural organization of proteins.
A5.4. Describe Structure – Function relationship of proteins, (From simple polypeptide chain to Three-Dimensional Structure of Proteins).
	
A5, B5
	
1
	
1

	


LECTURE 2
	Biochemistry of amino acids and proteins structure function relation-II
A5.1. Know the different pathways for Protein degradation (ubiquitin and lysosomal). 
A5.2. Identify Special proteins, Plasma proteins, immunoglobulin. 
A5.3. Describe Contractile proteins, structural proteins (collagen, elastin, keratin).
B5.1. Define disorders of protein folding (Misfolding).
	
A5, B5
	
1
	
1


	
LECTURE 3
	Biochemistry of dietary, functional and structural carbohydrates-I
A5.1. Identify different classes of carbohydrates, and list their biological importance, 
A5.1. Define Chemistry and functions of monosaccharides  and disaccharides 
	
A5, B5
	
1
	
1

	

LECTURE 4
	Biochemistry of dietary, functional and structural  carbohydrates-II
A5.1. Define polysaccharides including glycosaminoglycan, and proteoglycans. 
A5.2. Identify different classes of glycoproteins, glycolipids and structural carbohydrates
B5.1 
	A5,B5
	1
	1

	
LECTURE 5
	Biochemistry of dietary, functional and structural lipids-I
A5.1. B5.1 Identify different classes and biological importance of lipids

	A5,B5
	1
	1

	

LECTURE 6
	Biochemistry of dietary, functional and structural lipids
A5.1. Describe chemistry and functions of triglycerides, fatty acids, cholesterol, lipoproteins and prostaglandin 
A5.2 B5.1. Define essential fatty acids, and their deficiency
A5.2. Describe Chemistry of cell membrane bilayers, phospholipids, glycolipids
	A5, B5
	1
	1

	

LECTURE 7
	Overview of Vitamins and minerals-I
A5.1. Define vitamins, classify them according to their solubility 
A5.2. Describe the role of water-soluble vitamins in metabolism 
A.5.3, B5.1. Know and explain manifestation of water soluble vitamin deficiency 
	A5, B5
	1
	1

	
LECTURE 8
	Overview of Vitamins and minerals-II
A5.1. Describe the role of fat-soluble vitamins 
A.5.2, B5.1. Know and explain manifestation of fat soluble vitamin deficiency
	A5,B5
	1
	1

	

LECTURE 9
	Overview of Vitamins and minerals-III
A5.1. Define minerals, classify them macro and micro-minerals
A5.2. Describe the role of trace elements in regulation of body functions
A.5.3, B5.1. Know and explain manifestation of minerals deficiency
	A5, B5, 
	1
	1

	II. Biochemistry and clinical enzymology

	

LECTURE 10
	Biochemistry and clinical enzymology-I
A6.1. Define enzymes, and the enzyme-catalyzed reaction, 
A6.2. Define binding site, active site, transition state
A6.3. Classify enzymes & describe their chemical nature & functioning sites 
	A6
	2
	1

	


LECTURE 11
	Biochemistry and clinical enzymology-II
A6.1. Enumerate types of enzyme specificity
B6.1.Explain each type of enzyme specificity.
A6.2. Enumerate factors affecting enzyme activity
B6.2. Describe kinetics and factors affecting enzyme reaction    
B6.3. Understand regulation of enzyme activity via regulation of Enzyme Synthesis, Protein Degradation
	A6, B6
	2
	1

	

LECTURE 12
	Biochemistry and clinical enzymology-III 
A6.1. enumerate  different types  of enzyme Inhibition
B6.1. Explain mechanisms of enzyme inhibition
B6.2. clinical examples of enzyme inhibition
	A6, B6
	2
	1

	
LECTURE 13
	Biochemistry and clinical enzymology-IV
A6.1 B6.1. Define coenzymes, classify them according to their functions & describe their role in enzyme action 
	A6, B6
	2
	1

	
LECTURE 14
	Biochemistry and clinical enzymology-V
A6.1 B6.1. Describe the role of enzymes in metabolism, 
B6.2. Explain regulation of metabolic pathways by
Regulation occurs at the rate-limiting step
Feedback regulation
Feed-forward regulation
Tissue isozymes of regulatory proteins
Counter-regulation of opposing pathways
Substrate channelling through compartmentation
	A6, B6
	2
	1

	
LECTURE 15
	Biochemistry and clinical enzymology-VI
A6.1, B6.1. Define isoenzymes
B6.2. Explain diagnostic application of isoenzymes
	A6, B6
	2
	1

	III. Bioenergetics and cellular metabolism

	



LECTURE 16
	Biological Oxidation
A7.1. Understand ATP structure, Oxidative Phosphorylation and Mitochondrial Function
A7.2. Define coupling of electron transport and ATP synthesis
A7.3. Oxidative Phosphorylation and Mitochondrial Function
A7.4. Explain oxidative phosphorylation, its products & importance 
A7.5. Define energy & energy currency (ATP) & describe the function of the later.
B7.1. Describe the process of electron transport, list the components of  electron transport chain 
B7.2. Explain Uncoupling ATP Synthesis from Electron Transport
	A7,B7
	2
	1

	


LECTURE 17
	Generation of ATP from Glucose
A7.1. Understand and list reactions of glycolysis  
A7.2. Define aerobic & anaerobic types of glycolysis & list the importance of each type & the differences between both
B7.1. Demonstrate regulation of glycolysis 
	A7,B7
	2
	1

	


LECTURE 18
	Central role of pyruvate in metabolism
A7.1. List the different sources & fates of pyruvate & explain its role in integration of metabolism of different foodstuffs 
A7.2. Describe the conversion of pyruvate into acetyl-CoA 
B7.1. Describe regulation of pyruvate metabolism
	A7,B7
	2
	1

	

LECTURE 19
	Tricarboxylic acid cycle 
A7.1. Define TCA cycle & its location & list its steps 
A7.2. Describe the amphibolic nature, functions of TCA cycle 
A7.3. Mention coenzymes of TCA
A7.4. Calculate energetics of the TCA cycle
B7.1. Explain regulation of TCA cycle.
	A7, B7
	3
	1

	


LECTURE 20
	Assimilation of dietary fat (B-oxidation of fatty acids)
A7.1. Describe transport and activation of fatty acids into mitochondria
A7.2. List the steps of fatty acid oxidation
A7.3. Calculate the bioenergetics of FA oxidation
B7.1. Explain Regulation of Fatty Acid Oxidation
A7.4. Enumerate other pathways of fatty acid oxidation.
	A7, B7
	3
	1

	

LECTURE 21
	Ketogenesis & ketolysis
A7.1. List the sources of acetyl-CoA & its fates 
B7.1. Explain synthesis and degradation  of ketone bodies
B7.2. Elucidate Regulation of Ketogenesis & ketolysis
	A7,B7
	3
	1

	

LECTURE 22
	Storage of glucose: glycogen breakdown and synthesis 
A7.1. Know the structure of glycogen
A7.2. List the steps for glycogen synthesis and degradation 
A7.3. Illustrate the differences between function of glycogen in skeletal muscle and liver
B7.1. Explain regulation of glycogen synthesis and degradation
	A7, B7
	3
	1

	

LECTURE 23
	HMP shunt 
A7.1 List the sources of Pentose sugar and NADPH.H.
A7.2. List the steps of Pentose Phosphate Pathway,
B7.1. Illustrate the biological importance of HMP shunt
	A7,B7
	3
	1

	
LECTURE 24
	Metabolism of other monosaccharides    
A7.1.   Explain metabolism of Fructose. 
A7.2.  Understand Galactose Metabolism 
B5.1, B8.1. Metabolic disorders of Fructose and Galactose metabolism
	A7,B7
	3
	1

	
LECTURE 25
	Gluconeogenesis and Maintenance of Blood Glucose Levels
A7.1. Enumerate the gluconeogenic precursors 
A7.2. Define formation of gluconeogenic intermediates from carbon sources
A7.3. Understand pathways of gluconeogenesis
B7.1. Know regulation of gluconeogenesis
	A7, B7
	3
	1

	

LECTURE 26
	Synthesis of Fatty Acids, Triacylglycerols, and the Major Membrane Lipids
A7.1. List Sources of NADPH for Fatty Acid Synthesis
A7.2. List sources and transport of acetyl coA
A7.3. B7.1. Understand the pathways of FA synthesis and its regulation 
	A7, B7
	3
	1

	

LECTURE 27
	Lipoproteins metabolism
A7.1. Metabolism of Acylglycerols 
A7.2. Describe the Composition of  different forms of lipoproteins
A7.3. Describe  their synthesis and different sources 
B8.1. Explain  dyslipidaemia  and CHD Risk Assessment Using Lipoprotein- Associated Cholesterol 
	A7, B7
	3
	1

	
LECTURE 28
	Amino acid metabolism: Transamination, and 
Fate of Amino Acid Nitrogen
A7.1. Describe steps of Transamination and deamination 
A7.2. B7.1. List steps and regulation of Urea Cycle, 
B 5.1, B 8.1. Mechanisms of ammonia intoxication 
	A7, B7, B8
	4
	1

	
LECTURE 29
	Amino acids & energy production
A7.1. Give three examples showing how amino acids can be used to synthesize glucose & ketone bodies
B7.1. Understanding alanine glucose cycle.
	A7, B7
	4
	1

	

LECTURE 30
	Amino acid derived biomolecules
B7.1. Explain central role of Glutathione 
B7. 2  Understand Creatine and creatinine
B7.3. Explain importance of Choline
B7.4. Understand synthesis and importance of NO
	B7
	4
	1

	IV. Integration, regulation  and disturbances of metabolism: overview

	
LECTURE 31
	Integration and regulation of metabolism-I
A7.1, B7.1. Describe how metabolism of different food stuff is integrated.
B7.2. Describe hormonal regulation of metabolism
B7.1. Describe Cellular metabolic response to feeding 
	A7, B7
	4
	1

	
LECTURE 32
	Integration and regulation of metabolism-II
B7.1.  Describe Cellular metabolic response to fasting and starvation
B7.2. Describe Cellular metabolic response to exercise
B7.3. Describe Pregnancy and lactation

	B7
	4
	1

	

LECTURE 33
	Diabetes Mellitus
B8.1. List types of diabetes 
B8.2. Understand pathophysiology of diabetes
B8.3. List biochemical changed in diabetic patients
B8.4. List complications of diabetes
	A7, B7, B8
	4
	1

	

LECTURE 34
	Obesity
A7.1B7.1, B8.1. Understand causes of obesity
B8.2. Biochemical changes in obesity
B8.3. Define balanced diet
	A7, B7, B8
	4
	1

	

LECTURE 35
	Inborn errors of lipid and carbohydrate metabolism
A7.1, B8.1. List glycogen storage disease
B8.2. List lipid storage disease
B8.3.Explain their pathological events and metabolic outcome
	A7, B8
	4
	1

	

LECTURE 36
	Inborn errors of protein metabolism
B8.1. List disorders of following metabolic pathways:
Urea cycle 
Phenylalanine and tyrosine (PKU, albinism)
Maple syrup urine disease
Alkaptionurea 
B8.2 Mention the defective enzyme, 
B8. 3 Explain the biochemical events
B8.4 Enumerate its diagnostic criteria and lab investigation
	A7, B8
	4
	1

	V. Metabolism of oxygen free radical and xenobiotics

	

LECTURE 37
	    Oxygen Toxicity and Free Radical Injury
A8.1. understand ROS generation
A8.2. enumerate ROS and RNOS
B8.1. describe the effect of ROS on different body components
B8.2. list disease associated with ROS
A8.3. describe the body defence mechanism against ROS
	A8, B8
	5
	1

	
LECTURE 38
	Metabolism of xenobiotics
A8.1. Define xenobiotics
B8.1. Understand different phases of xenobiotics metabolism
	A8, B8
	5
	1

	VI. Molecular and medical Genetics

	

LECTURE 39
	Purine Metabolism
A9.1. List steps of De novo synthesis purines and Salvage pathways
A9.2. Explain Conversion of nucleoside monophosphates to diphosphate and triphosphates deoxyribonucleotides
A8.1. Disorders of purine nucleotide
	A9, B8
	5
	1

	
LECTURE 40
	Pyrimidine Metabolism
A9.1. Define steps of Biosynthesis of pyrimidine nucleotides
A9.2. Explain Metabolism of gout
B8.1. Understand Regulation of nucleotides biosynthesis
	A9, B8
	5
	1

	

LECTURE 41
	DNA Structure and chromatin organization
A9.1. Define DNA structure, forms, types and cellular distribution 
A9.2. Define nucleosome, describe its structure and 
A9.3. List the different levels of chromatin condensation till chromosome 
A9.4. Understand difference between euchromatin and heterochromatin  
	A9
	5
	1

	LECTURE 42
	DNA replication
A9.1. Define replication,
A9.2 List its requirements
A9.3 Describe its main steps
	A9
	5
	1

	
LECTURE 43
	RNA structure and Function
A9.1. Describe the general structure of RNA 
A9.2. Enumerate different types  of RNA 
A9.3. Elucidate the function of each RNA class
A9.4.Describe differences between DNA and RNA
	A9
	5
	1

	
LECTURE 44
	RNA Transcription
A9.1. Explain the general steps of transcription (RNA synthesis) 
A9.2Explain termination of Transcription
A9.3. List the main steps of mRNA processing 
	A9
	5
	1

	
LECTURE  45
	Posttranscriptional modification
A9.1. List posttranscriptional modification
A9.2. Explain steps of posttranscriptional modification 
A9.3. Describe the significance of posttranscriptional modification

	A9
	5
	1

	
LECTURE  46
	Protein synthesis (translation)
A9.1. Define genetic code and 
A9.2 List its characters
A9.3.Outline the steps of protein synthesis (translation).
	A9,
	6
	1

	

LECTURE  47
	Posttranslational modifications
A9.1. List the main posttranslational modifications  of protein 
B9.1 Explain posttranslational modifications  of protein 
A9.2.Describe the significance of posttranslational modifications on gene expression
	A9, B9
	6
	1

	




LECTURE  48
	Regulation of eukaryotic gene expression
A9.1 B9. Describe regulation of gene expression at different levels; 
B9.1 Chromatin structure modifications;
B9.2. Transcriptional initiation control by transcription factors;
B9.3. Primary transcript processing such as capping, splicing, and polyadenylation;
B9.4 Stability of mRNA transported into the cytoplasm;
B9.5. Translational initiation (synthesis of protein); and
B9.6. Post-translational modifications of protein(s).
B9.7. Epigenetic control
	A9, B9
	6
	1

	

LECTURE  49
	DNA damage and repair
A10.1, B10.1. List the main causative agents of DNA damage. 
B10.2 Describe the main classes of DNA damage. 
B10.3. Describe the main four mechanisms of DNA repair
B10.4 Explain defects in DNA repair using Xeroderma pigmentosum as an example 
	A10, B10
	6
	1

	

LECTURE  50
	DNA Mutation
A9.1, B10.1. Define mutations 
B10.2. Describe different types of mutation
B10.3. Describe the effect of mutation on disease outcome. 
	A9, B10
	6
	1

	
LECTURE  51
	Principles of inheritance
A9.1. Principles of inheritance (Mendelian inheritance and Non-Mendelian inheritance 
B10.1. Define monogenic and complex genetic diseases, 
B10. 2 Give examples of monogenic and complex genetic disorders describe briefly each class.
	A9, B10
	6
	1

	



LECTURE  52
	Cell cycle 
A10.1. List the four phases of cell cycle and describe the main biochemical events occurring during S phase. 
A10.2. Define checkpoints in cell cycle and describe their role. 
A10.3. Define cyclins and cyclin-dependent kinases, 
A10.4 List their main types and describe their action as positive regulator for cell cycle. 
	A10
	6
	1

	
LECTURE  53
	Apoptosis 
A10.1. Describe apoptosis, 
B10.1. Explain regulation of apoptosis 
B10.2 Elucidate role of apoptosis in health and disease
	A10, B10
	6
	1

	

LECTURE  54
	Biochemical bases of Carcinogenesis
A10.1. Describe the nature, mechanism and phases of chemical carcinogenesis. 
 A10.2. Define the terms oncogene, proto-oncogenes, tumour suppressor genes and growth factors with examples. 
 A10.3. Describe the mechanisms of activations of proto-oncogenes 
B10.1. Explain the role  of oncogenes, tumour suppressor genes in  carcinogenesis
	A10, B10
	6
	1







2. Practical session-Medical Biochemistry
	Number
	Topics of practical session
	ILOs
	Week-number
	Contact hours

	1
	Biosafety in clinical laboratories and centrifugation
C 4.1. Proper dressing of lab coat, gloves, protective googles, ID
C 4.2. Know different signs in lab and apply its indication
C 4.3. Elimination of hazards material properly
C 5.1. Describe the centrifuge and its function
C 5.2. List Different types of centrifuge
C 5.3. Explain ultracentrifugation
	C4, C5

	1st
	2

	2
	Measuring units and colorimetry
C 5.1, C 6.1. Identify molarity and normality, and measuring units in clinical chemistry 
C 5.2, C 6.2. Perform calculations and get working examples for molarity and normality, and measuring units in clinical chemistry 
C 5.3, C 6.3. Understand principles of colorimetry
	C5, C6
	1st  
	2

	3
	Blood, plasma & serum
C 5.1, C 6.1. Describe the differences between obtaining plasma &         serum 
C 5.2, C 6.2. Define difference in composition between blood, serum and plasma
C 5.3, C 6.3. Define different uses and application of each
C 5.4, C 6.4. Identify methods of separation
Estimation of protein concentration body fluids
C 5.5, C 6.5, C8.1. Define albuminuria, proteinuria, normal range 
C 5.6, C 6.6. Main causes of proteinuria
C 5.7, C 6.7. Different methods of detection of proteinuria
C 5.8, C 6.8. Differentiate between micro and macroalbuminuria
C 5.9, C 6.9, C8.2. Estimate Serum total protein, albumin and globulin 
	C5,C6, C8
	2nd 
	2

	4
	Clinical enzymology
C 5.1, C 7.1. Assay of GOT, GPT, CK, LDH, Alkaline phosphatase, as part of clinical enzymology 
C 7.2. Identify tissue specificity of each enzyme.
C 7.3. Perform the procedures
C8.1. Analyse patient data, and interpret them
	C5,C7,C8
	2nd
	2

	5
	Detection of glucose in the blood and urine and explain its diagnostic importance.
C 6.1, C8.1.  Identify normal values of blood sugar
C 5.1, Define hypoglycaemia, hyperglyceami
C 5.2, Know glycemaic control
C 5.3, Identify pathology of DM
C 6.2. List different methods of detection 
C 6.3. Perform lab test
	C5,C6,C8
	3rd
	2

	6
	Oral glucose tolerance test
C 5.1, C 6.1. Describe the methods of OGTT and mini OGTT and the importance of these investigations in diagnosis of DM, GDM and IGT
C 6.2. Perform lab test
C8.1. Analyse the data, and interpret them
	C5,C6,C8
	3rd 
	2

	7
	Detection of ketones in the urine and explain its diagnostic importance
C 5.1. Explain diabetic ketoacidosis
C 5.2. List types of ketone bodies,
C 5.3. Physiological and pathological cases of ketonuria
C 6.1. Perform lab test
C8.1. Analyse the data, and interpret them
	C5,C6,C8
	4th 
	2

	8
	Lipid profile
C 5.1. Describe the diagnostic importance of lipid profile & define atherogenic one
C 6.1, C8.1. Estimate serum TAG, total cholesterol and calculate LDL- cholesterol as well as the ratio between LDL- & HDL- cholesterol
	C5,C6,C8
	4th 
	2

	9
	Uric acid estimation
C 5.1. List NPNC in urine
C 5.2. Causes of hyperuricemia and hypouricemia
C 5.3. Management of hyperuricemia
C 6.1. Perform lab test for uric acid estimation
C8.1. Analyse the data, and interpret them
	C5,C6,C8
	5th 
	2

	10
	Plasma protein electrophoresis
C 5.1. List its application
C 5.2. List of plasma protein, normal and abnormal profile.
C8.1. Analyse true patient results
	C5,C6,C8
	5th 
	2

	11
	Perform DNA Extraction / Gel Electrophoresis
C 5.1. Define electrophoresis and its application
C 5.2. Methods of DNA extraction
C 6.1. Perform DNA extraction and know its further application
C 6.2. Run agarose gel electrophoresis
	C5, C6

	6th 
	2

	12
	PCR
C 5.1, C 6.1. Know the principles of PCR
C 5.2 Identify its types
C 5.3, Explain the diagnostic importance of polymerase-chain reaction (PCR), RFLP and recombinant DNA
C8.1. Analyse results
	C5,C6

	6th 
	2

	
	Revision and exams
	
	7th 
	NA

	
	Total
	24 hrs





3. Medical Biochemistry-Case Study
	Number 
	Case
	ILOs
	Week-number
	Contact hours

	1
	Case Vegetarian diet
· Identify the importance of essential amino acids.
· Know about the synthesis of other amino acids.
· Identify problems with inadequate essential amino acid intake
	A5, B5
D1,2,3,4
	1st
	1

	2
	82-Year-Old Male with Slowly Progressive Memory Impairment
· Understand mechanisms of elimination of misfolded protein 
· Identify the role of protein misfolding in neurodegenerative diseases (the neurotoxic plaques in Alzheimer’s disease)
	A5, B5
D1,2,3,4
	1st
	1

	3
	Case of megaloblastic anaemia
· Describe the role of cobalamin in red blood cell formation.
· Explain why cobalamin deficiency leads to megaloblastic anaemia.
· Develop a comprehension of the role of cobalamin in metabolism.
· 4.Be aware of how folate deficiency causes megaloblastic anaemia
	A5, B5
D1,2,3,4
	2nd 
	2

	4
	Case of type II diabetes
· Understand the role of insulin on carbohydrate metabolism.
· Be aware of the role of glucagon on carbohydrate metabolism.
· Know about the processes of gluconeogenesis and glycogenolysis.
· Understand biochemical basis of the disease.
· Know organ systems to be involved T2D
· Mention methods of diagnosis and follow up of T2D
	A7, B7,8
D1,2,3,4
	3rd  
	2

	5
	A case of anaerobic metabolism
Be very familiar with the tricarboxylic acid (TCA) cycle.
Know about the differences in energy production in aerobic and anaerobic
· conditions
	A7, B7,8
D1,2,3,4
	4th  
	2

	6
	Case of Ornithine Carbamoyl Transferase Deficiency
· Understand urea cycle
· Enumerate urea cycle defect
· Understand protocol of diagnosis 
	A6,7, B7,8
D1,2,3,4
	5th  
	1

	7
	Case of phenylketonuria
· Describe the biochemical conversion of phenylalanine to tyrosine.
· Describe the biochemical events that occur when conversion of phenylalanine to tyrosine is inhibited
· Use amino acid analysis as a diagnostic tool
· Management of PKU and other amino acids disorders of metabolism
	A6,7, B7,8
D1,2,3,4
	5th 
	1

	8
	Sickle cell anaemia
· Understand the primary, secondary, tertiary, and quaternary levels ofprotein structure.
· Describe the structure of haemoglobin and its role in oxygen binding and dissociation.
· Describe the mechanism that amino acid substitution results in sickle cell haemoglobin
· Enumerate methods of diagnosis
· Suggest management  approaches
	A5,9, B9,10
D1,2,3,4
	6th 
	2

	
	Total 12 hrs 
	
	
	





4. Medical Biochemistry-self-directed learning (SDL)
	Number 
	Topics of SDL
	ILOs
	Week-number
	Contact hours

	1
	Methods of protein separation
· Enumerate methods of protein separation
· Understand applications of protein separation
	A5
D1,2,3,4
	1st
	1

	2
	Malignant Hyperthermia & Oxphos diseases
· Understand how malignant hyperthermia is caused by the uncoupling of oxidative phosphorylation.
· Understand the biochemical mechanism for the heat production.
· Predict the mechanism of how to reverses the effects uncoupling of oxidative phosphorylation.
· Know other genetic disorders of oxidative phosphorylation 
	A7, B7
D1,2,3,4
	1st 
	1

	3
	Methotrexate and folate metabolism (folic acid deficiency)
· Understand the components of the cell cycle.
· Understand the important metabolic roles of folic acid with production of thymine, purine synthesis, and methionine
· Be familiar with the terminology of nucleoside and nucleotide.
· Know how folate is involved in DNA synthesis.
· Be familiar with the terminology Competitive enzyme inhibition
	A5, B5,6
D1,2,3,4
	2nd 
	2

	4
	Metabolism of ethanol and its toxicity
· Know the enzymes involved in ethanol metabolism
· Understand energetics of ethanol metabolism
· Explain variation in ethanol metabolism
	A7,B5,B8
D1,2,3,4
	3rd 
	1

	5
	Alternative fatty acid oxidation pathways
· Oxidation of fatty acids with odd number of carbon atoms
· Peroxisomal oxidation of very long chain fatty acids
· Alpha Oxidation
· Omega oxidation of fatty acid
	A7,B7
D1,2,3,4
	3rd 
	1

	6
	· Synthesis of lactose, lactose and fructose intolerance 
· Explain interconversion involving nucleotide-sugars. 
· Explain Synthesis of UDP-Galactose and Lactose from Glucose
· Know about the role of aldolase B in fructose metabolism
	A7,B5,B8
D1,2,3,4
	4th 
	2

	7
	Genetics of breast cancer Role of BRCA genes
· Know the definitions of oncogenes and proto-oncogenes.
· Understand the role of promoter and repressor functions of DNA synthesis.
· Know the normal DNA replication.
· Be familiar with DNA mutations (point mutations, insertions, deletions).
· Know the process of DNA repair.
	A9,10,B9,B10
D1,2,3,4
	5th 
	2

	8
	Use of recombinant DNA techniques in medicine
· Define Restriction endonucleases
· Define PCR
· Enumerate uses and application of Restriction endonucleases and PCR
· Define DNA sequencing, enumerate its methods and applications
	A9,10,B9,B10
D1,2,3,4
	6th 
	2

	
	total 12 hrs 
	
	
	






5. Medical Biochemistry-Seminars 
	Number
	Title of seminar
	ILOs
	Week-number
	Contact hours

	1
	Minerals, and vitamins  as antioxidants
· Know minerals and vitamins with antioxidant activity
· Understand their mechanism of action
· Predict the impact of their deficiency

	A5,6, 8
B6, B8
D1,2,3,4
	1st 
	1

	2
	Tissue specific metabolism
· Enumerate different sources of energy for each organ
· Explain responses of different tissues to fast feed cycle 
· Role of different cellular organelles in metabolism
	A7, B7
D1,2,3,4
	2nd  
	1

	3
	Obesity
· Define obesity
· Enumerate its causes
· Understand biochemical basis of obesity
· Suggest management plans
	B7, B8
D1,2,3,4
	3rd   
	1

	4
	Metabolism of branched AA
· Enumerate glucogenic and ketogenic amino acids
· Explain metabolic significance of BCAA
· Predict diseases linked to BCAA
	A7, B8
D1,2,3,4
	4th 
	1

	5
	Glycolysis in cancer
· Define glycolysis as a source of energy
· Understand importance of glycolysis for tumor cell
· Predict clinical application
	A7,9, 10 B8,9,10
D1,2,3,4
	5th 
	1

	6
	Pharmacogenomics and pharmacogenetics
· Define terms of Pharmacogenomics and pharmacogenetics
· Discus drug metabolizing enzyme  as an example
· Predict the importance of personalized medicine
	A9, B10
D1,2,3,4
	6th 
	1

	
	Total 6 hrs
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