Curriculum/Syllabus Offered for Various Degree Programmes in Biochemistry, Department Biochemistry, Govt. College University, Faisalabad

Programs Offered:
- BS Biochemistry (Morning & Replica) 4-Year
- MS/M.Phil. Biochemistry (Morning & Replica) 2-Year
- PhD Biochemistry (Morning) 3-Year

Vision
A highly motivated vision of the department is to induce the basic and modern knowledge of biochemistry and to impart modern teaching methods in the student’s learning process, so that they can lead the nation in this discipline.
Mission
Department of biochemistry has a very modern and innovative mission of nurturing a conducive environment of biochemistry in the nation as a whole to get a leading position by fulfilling the needs of skilled man powers of speeding emerging biotech industry.
Introduction

Biochemistry is the science concerned with the chemical basis of life. Biochemistry incorporates everything in size between a molecule and a cell and all the interactions between them. The aim of biochemists is to describe in molecular terms the structures, mechanisms and chemical processes shared by all organisms, providing organizing principles that underlie life in all its diverse forms. So a biochemist would study about these molecules namely carbohydrates, lipids, proteins and nucleic acids. Biochemist also studies their reactions and what affects them and in what ways. Biochemistry is thus a study of the compounds found inside living beings, the processes involved with the focus on the role, function and structure of these molecules.
Biochemistry now encompasses all of the molecular and cellular life sciences. Scientific topics falling under the broad description of biochemistry include genetics, immunology, virology, developmental biology, neurobiology, cell biology and structural biology. A recent milestone in biochemistry was the completion of the Human Genome Project and stem cell therapy. There has never been a better time to study biochemistry. With the introduction of newer methods in science and technology, the scope in biochemistry is much greater than before. In fact, biochemistry is one course that is selected by most of today’s students. This is because of the challenging nature of the course and the lucrative jobs that can be got after the completion of studies in this field. There are quite a few fields where Biochemists can find employment. These include
Private Sector:   
1. Biotechnology
1. Chemical manufacturing companies
1. Food and Drink (includes brewing)
1. Health and Beauty Care
1. Medical Instrument companies
1. Research Companies and Laboratories
Public Sectors:DZ
1. Agriculture and fisheries
1. Blood Service
1. Cancer research institutes
1. Environmental Pollution Control
1. Forensic Science 
1.  Hospitals
1. National Blood Services 
1.  Overseas Development
1. Public Health Entities & laboratories
Biochemists are also needed by pharmaceutical firms, the food industry and agrochemical companies as to develop newer products in addition to monitor the manufacture, quality control as well as safety of the existing products.
Objectives
· To produce the manpower, those are confident to apply biochemistry knowledge in different span of living beings.
· Applications of the above knowledge in the understanding of disease processes and drugs discovery with vaccination
· To provide fundamental knowledge in statistical concepts and regulatory approach in biochemistry
· To adopt multidisciplinary approach to equip the students for multidimensional carrier opportunities
· Experiments to demonstrate important bio-chemical and physiological concepts
·  To encourage the student’s capacity for self-learning by research work
Programs Offered:

- BS Biochemistry (Morning & Evening) 4-Year
- MS/M.Phil.  Biochemistry (Evening) 2-Year
- PhD Biochemistry (Morning) 3-Year
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BS (Hons) BIOCHEMISTRY PROGRAMME              
	THEORY COURSES 
	



	Course Code/Semester
	   Course Title
	Credit Hours

	1st 

	BCH- 301
	Introductory Biochemistry
	4 (3-1)

	ENG- 321
	Functional English 
	3 (3-0)

	ISL- 321
	Islamic studies / Ethics
	2 (2-0)

	MTH- 321
	 Mathematics I  
	3 (3-0)

	ACH- 301
	Fundamentals of Inorganic Chemistry 
	3 (2-1)

	SOC- 307
	 Introduction to Sociology
	3 (3-0)

	2nd 

	BCH- 302
	Biochemistry of Carbohydrates 
	4(3-1)

	BCH-304
	Biophysics
	3(3-0)

	ENG- 322
	English Comprehension and Composition
	3 (3-0)

	PST- 321
	Pakistan studies
	2 (2-0)

	STA- 321
	Introduction to Statistical Theory
	3(3-0)

	PSY-422
	Introduction to Psychology
	3 (3-0)

	3rd 

	BCH- 401
	Cell Biology
	3(2-1)

	BCH- 403
	Biochemistry of Nucleic acid
	3(3-0)

	ENG- 421
	Communication Skills
	3(3-0)

	CSI-321
	Introduction to Computing Applications
	3 (3-0)

	ACH- 302
	Fundamentals of organic Chemistry
	3 (2-1)

	4th 

	BCH- 402
	Human Physiology
	3(3-0)

	BCH- 404
	Biochemistry of lipids	
	4(3-1)

	BCH- 406
	Molecular Biology
	4(3-1)

	ACH- 401
	Fundamental of Physical Chemistry
	3(2-1)

	MIC-301
	General Microbiology-I
	3(2-1)

	5th

	BCH-501
	Amino Acids and  Proteins
	4(3-1)

	BCH-503
	Enzymology
	3(2-1)

	BCH-505
	Biosafety & Ethics 
	2(2-0)

	BCH-507
	Biochemical Techniques
	3(2-1)

	BCH-509
	Plant Biochemistry
	3(3-0)

	6th 

	BCH-502
	Nutritional Biochemistry
	3(2-1)

	BCH-506
	Genetics
	3(3-0)

	BNB-502
	Proteomics (Elective I)
	3(2-1)

	BCH-508
	Bio membranes & Cell Signaling
	3(3-0)

	BCH-510
	Bioenergetics
	3(3-0)

	BCH- 504
	Industrial Biochemistry
	3(2-1)

	7th 

	BCH-603
	 Biological Metabolism 
	4(4-0)

	BNB-402
	Bioinformatics-I
	3(2-1)

	BNB-504
	Genomics (Elective II)
	3(3-0)

	BCH-611
	Fermentation Biotechnology (Elective III)
	3(3-0)

	BCH-601
	Current Trends in Biochemistry
	3(3-0)

	8th 

	BNB-405
	 Biotechnology
	3(3-0)

	BCH-602
	Immunochemistry
	3(3-0)

	BCH-606
	Antimicrobials & Chemo therapy (Elective IV)
	3(3-0)




       			OTHER MANDATORY REQUIREMENTS For BS  (Hons)

	
Course Code
	
Course Title
	Credit Hours

	BCH-604
	Research Planning and Report Writing
	3(3-0)

	BCH-628
	Seminar
	1(1-0)

	BCH-630
	Research Project/ Review Article / Internship
 
	3(0-3)



N.B: Overall 132 teaching credit hours for BS(Hons) are mandatory. The department will offer the courses keeping in view the availability of teachers and nature of research to be conducted.

M.Phil/PhD. BIOCHEMISTRY PROGRAMME

	THEORY COURSES 

		Course Code
	Course Title
	Credit Hours

	BCH-701
	Fundamentals of Biochemistry (Deficiency)
	3(3 – 0)

	 BCH -702
	Enzyme Production &Engineering 
	3(3 – 0)

	 BCH -703
	Concepts in Genetic Engineering 
	3(3 – 0)

	 BCH -704
	Environmental Biochemistry  
	3(3 – 0)

	 BCH-705
	Hormones & Chemical Regulators  
	3(3 – 0)

	 BCH-706
	Applied Biochemistry
	3(3 – 0)

	 BCH-707
	Advance Biochemical Techniques
	3(1 - 2)

	  BCH-708
	Advanced Medical Biochemistry 
	3(3 – 0)

	  BCH -709
	Inherited Diseases & Molecular Medicines 
	3(3 – 0)

	 BCH -710
	Biochemistry of drugs
	3(3-0)

	*BCH -711
	Advanced Cell Biology
	3(3 - 0)

	 BCH -712
	Proteomics & Protein Engineering 
	3(3 – 0)

	 BCH -713
	Blood & Immunochemistry 
	3(3 – 0)

	  *BCH -714
	Advanced Fermentation & Biochemical Engineering
	3(3 – 0)

	 *BCH -715
	Regulation of Metabolism in Health & Disease 
	3(3 – 0)

	 BCH-716
	Gene Expression and Manipulation
	3(3 – 0)

	*BCH -717
	Biochemistry of Control System
	3(3 – 0)

	BCH-721
	Biochemistry of Aging
	3(3-0)

	 BCH-722
	Bioremediation
	3(3-0)

	 *BCH-723
	Research strategies & scientific writing
	3(3-0)

	  *BCH-724
	Body fluids & Mineral metabolism
	3(3-0)

	BCH-725
	 Forensic Biochemistry
	3(2-1)

	BCH-719
	Cell cycle, regulation and membrane trafficking
	3(3-0)

	
	
	


 

	OTHER MANDATORY REQUIREMENTS  For  MPhil. 

		Course Code
	Course Title
	Credit Hours

	  STAT-795
	Statistics for Research 
	3(2−1)

	  BCH -728
	Seminar I (General)
	1(1 – 0)

	  BCH -729
	Seminar II (Research) 
	1(1 – 0)

	  BCH-730
	Research and Thesis
	6(0 - 6)


 
OTHER MANDATORY REQUIREMENTS  For Ph.D 
	Course Code
	Course Title
	Credit Hours

	*STAT-795
	Statistics for Research 
	    3(2−1)

	    BCH-758
	Seminar I (General)
	1 (1 – 0)

	    BCH-759
	Seminar II (Research) 
	1 (1 – 0)

	    BCH-760
	Research and Thesis
	



*Core courses for MPhil program; the students will have to take four core courses as and when offered by the department. 
*PhD. Students will take two core courses if they have not studied in MPhil or previous studies.

N.B: Overall 24 teaching credit hours for MPhil are mandatory and Overall 18 teaching credit hours for PhD program are mandatory.  However, the research supervisor of students may recommend additional courses. The department will offer the courses keeping in view the availability of teachers and nature of research to be conducted.








Objectives and Learning Outcomes of Courses Outlines Offered in Biochemistry, Department of Biochemistry, Govt. College University, Faisalabad


DETAILS OF COURSES


1st Semester

BCH 301	INTRODUCTORY BIOCHEMISTRY				4(3-1)

     Objectives:
This course will provide:
· Fundamental concepts in biochemistry
· Understanding of classification, structures, properties and biological functions of major macromolecules
· Basic laboratory skills 
Course Outline:
Introduction to biochemistry, scope of biochemistry, living systems, evolution and rise of living systems important elements of living systems including carbon, nitrogen, phosphorus, hydrogen etc.  foundations of biochemistry, the physical, cellular, chemical, genetic and evolutionary foundations of life, nature of organic matter, isomerism, general reactions of different functional groups, biologically important organic compounds, carbohydrates, proteins, lipids and nucleic acids
Preparation of solutions:
 Preparation of percent solutions (W/V, V/V and milligram percent). Calculation of Percent concentration of given solutions. Preparation of molar Solutions. Preparation of normal / equivalent solutions. Preparation of Molal solutions. Preparation of ppm and ppb solutions. Preparation of solution from given stock solution by dilution method. Standardization of given solution. Determination of pH of different samples and body fluids. Preparation of Buffers:
Out Come: Students will be able to apply confidently biochemistry knowledge in different     fields of life. General training for preparation of solutions buffers and standard curves etc.

BOOKS RECOMMENDED
1. Lehningers Principles of Biochemistry (2008) 5th Ed. by D. L. Nelson, M. M. Cox. W. H. Freeman Publishers
1. Fundamentals of Biochemistry.  (2008) 3rd Ed. by D. J. Voet, G.J. Voet and C. W. Pratt. J. Wiley & Sons Inc.
1. Biochemistry. (1999) 3rd Ed. by C. K. Mathews, K. E. Van Holde, & K.G. Ahern. Prentice Hall.
1. Harper’s Illustrated Biochemistry, 27th Ed. by R.K. Murray, D.K. Grannar, and V.W. Rodwell. McGraw Hill. 

2nd Semester

BCH 302		   Biochemistry of Carbohydrates			       4(3-1)

Objectives: 
1. The principles and concepts concerning the chemical, physical, and biological properties of carbohydrates.
1. The general functionalities and food/non-food applications of carbohydrates. 
1. Structure / function relationships.
Course Outlines:	
Definition and biochemical importance, sources, structures and functions of individual carbohydrates, classification, monosaccharides: nomenclature, classification, chemical and structural formulae of aldoses and ketoses, asymmetric carbon, isomers, physical and chemical properties, optical activity and mutarotation, fischer’s and haworth projection formula. chair, boat form, occurrence, structure and functions of important trioses, tetroses, pentoses and hexoses, oligosaccharides: classification, glycosidic bond, reducing and non-reducing sugars, invert sugars, occurrence, chemistry, structure, properties and functions of common disaccharides including sucrose, lactose, maltose, cellobiose, isomaltose and trehalose, polysaccharides: classification, structural and functional polysaccharides, occurrence, structure, properties and functions of polysaccharides including animal, plant and microbial sources. Carbohydrate metabolic pathways. Blood groups and its function
Qualitative Analysis of known Carbohydrates; (Glucose, galactose, fructose, maltose, lactose, sucrose, starch glycogen and cellulose), Qualitative Analysis of carbohydrates of given unknown samples. Extraction of starch from plant sources & its confirmative tests: (Sources: Potato, Wheat, Rice, Pulses, Barely, Maize etc) Extraction of Glycogen from animal sources & its confirmative tests. (Sources: Liver & Muscles etc).
Out Come: Students will be able to understand biochemical importance, sources, structural and functional relationship of individual carbohydrates and their metabolism in the living system.

Books Recommended

1. Lehninger Principles of Biochemistry (2008) 5th Ed. D. L. Nelson, M. M. Cox. W. H. Freeman Publishers Essentials of Carbohydrate Chemistry (1998) by John F. Robert. Springer verlag
1. Fundamentals of Biochemistry (2008) 3rd Ed. by D. J. Voet, G.J. Voet and C. W. Pratt. J. Wiley & Sons Inc.
1. Biochemistry (2008) by S.C. Rastogi. Tata Mgraw Hill
1. Tex4t book of Biochemistry. (2008)  by S.P. Singh. CBS Publishers
1. Textbook Of Medical Biochemistry, 6th Ed. By MN Chatterjee, Rana Shinde, Jaypee
1. Text book of Biochemistry for Medical Students. (2005)  by Vasudevan 
J P Brothers medical.
3rd Semester

BCH-401		              Cell Biology		                                           3(2-1)

Objective:
· Gain knowledge of cell as a fundamental unit of life emphasizing the chemical basis of life


Course outlines:	
Beginning of life, Introduction to cell theory, Prokaryotic and eukaryotic cells, Unicellular and multicellular organisms, Plant and animal cell, structure, Molecules of cell, chemical foundation of cell, chemical composition of cell and cell organelles and their functions, the fluid mosaic model, surface receptors, transport across membrane, Cell movements: structure and function of cytoskeleton, The nucleus: structure and function, molecular genetics mechanisms, Integration of cell into tissues, the cell cycle: mitosis, meiosis, cell signaling, movement of nutrients and proteins, Programmed cell death and apoptosis
Practical:
1. Study of cell structure using compound microscope and elucidation of ultra-structure from electron microphotographs.
1. Study of prokaryotic and eukaryotic cells.
1. Study of plant and animals cell. 
1. Cell structure in the staminal hair of Tradescantia. 
1. Cellular reproduction, mitosis: smear/squash preparation of onion roots/cheek cells. 
Out Come: Students will be able to use the knowledge of microscope for cell differentiation. 
Books Recommended
1. Molecular Biology of the Cell, (2008) 5th Editon .B. Alberts, A. Johnson, J. Lewis, M. Raff, K. Roberts & P. Walter 5th Edition Garland Sciences, Taylor and Francis
1. Molecular Cell Biology (2000) 4th Edition.  H. Lodish, A. Berk, L. Zipursky, P. Matsudaira, D. Baltimore & J. Darnell. W.H. Freeman.
1. Cell and Molecular Biology: Concepts and Experiments (2008) by G. Karp John Wiley & Sons.

BCH-403	Biochemistry of Nucleic acid 				3(3-0)	

		 
4th Semester

BCH-402		              Human Physiology 		                               3(3-0)

Hormones: Introduction, classification, chemical nature, general mechanism of action, regulation, secretion, mode of action and biological functions of thyroid, parathyroid, pituitary, adrenal, gonadal and pancreatic hormones. Blood: General composition, characteristics and functions of blood. Hemoglobin; chemistry, properties, synthesis, degradation, functions  and its derivatives. Blood coagulation and blood clotting factors. Blood pressure.Blood groups. Blood buffers respiration: structure and functions of lungs, transport of oxygen and carbondioxide in blood.acid base balance specialized tissues: Structure  and functions of muscle. Kidney; structure and functions, acid base balance, water and electrolyte balance.  Structure and functions of liver; with special reference to detoxification functions. 
Books Recommended
1.     Fundamentals of Biochemistry (2008) 3rd Edition by D.Voet, J.G.Voet, & C.W.Pratt, John Wiley and Sons, NewYork. 
2.   	Text Book of Medical Physiology (2008) 10th edition by Arthur C. Gayton, John E.Hall, W. B Saunders Company. 
3.	Human Physiology, (2003) 5th Edition Arthur J.Vender, James H.Sherman, Dorothy S. Luciano, McGraw-Hill Company 
4.	Principles of Biochemistry (2008), 5th Edition by A.L. Lehninger, D.L.Nelson and M.M.Cox, Worth Publishers,Newyork 
  Out Come: Students will be able to understand biochemical importance and regulation of hormones. Also able to understand the structure and function of blood, muscle and vital organs.

BCH-404			           Biochemistry of Lipids      	                    4(3-1)

Objectives:
1. Define and identify structure and functions of fats and fatty acids.
1. Demonstrate the importance of Lipids in biological processes.
1. Understand the role of lipids in signal transduction and pigments.
Course Outlines:	
Introduction, classification, Structure and biological importance, Composition, Fatty acids: Nomenclature: Saturated, unsaturated, essential and non-essential, long chain fatty acids, sources and functions, Structure, properties of fatty acids, Triacylglycerides: Nomenclature, Fat and oils, waxes, compound lipids: Glycerophospholipids, Sphinogomyelins and glycolipids; their properties and functions, Steroids: Structure, classification, nomenclature and their biological role, Lipid as signals, cofactors, vitamins and pigments, Ecosanoids, Prostaglandins, thromboxanes and leukotrienes,
Practicals
Qualitative Tests for Lipids: Litmus Test Translucent Test Solubility Test Acroleie Test  Unsaturation Test Saporification Test Emulsification Test, Qualitative tests for the presence of fatty acids by titrimetric method: Extraction of total Lipids from plant seeds (by iodometric flask method). (Sources: Sunflower seed, Cotton seed, Corn seed, Coconut, Neem Seed, sesame). Extraction of Lipids from animal sources. (Sources: Egg yolk & Animal tissues).
Out Come: Students will be able to understand biochemical importance, sources, structural and functional relationship of individual lipids and their metabolism in the living system. Also, able to analyze lipids from various sources, qualitatively and quantitatively. 
Books Recommended	
1. Lehninger Principles of Biochemistry (2008) 5th Ed. by D. L. Nelson, M. M. Cox. W. H. Freeman Publishers
1. Fundamentals of Biochemistry (2008) 3rd Ed. by D. J. Voet, G.J. Voet and C. W. Pratt.  J. Wiley & Sons Inc.
1. Textbook of Medical Biochemistry, 6th Ed. By MN Chatterjee, Rana Shinde, Jaypee
1. Text book of Biochemistry (2006) by Amita Saxena. Manohor Publishers.
1. Concise Text book of Biochemistry 3rd edition (2001)   by T.N. Pattabiraman 
1. Biochemistry. (1999) 3rd Ed. by C. K. Mathews, K. E. Van Holde, & K.G. Ahern. Prentice Hall.

5th Semester

BCH-501 	                 AMINO ACIDS AND PROTEINS 		           4(3-1)

Introduction to proteins, building blocks, amino acids, Standard and non-standard amino acids, classification based upon R groups, Classification based upon nutritional requirements, isomerism, structure, properties, functions and biological role of standard and nonstandard amino acids. Overview of proteins, Primary, Secondary, Tertiary and Quaternary structure, Methods of identification of three dimensional structures, Classification and biological functions, Structural and functional proteins, Fibrous and globular proteins, Protein denaturation, degradation and folding, Digestion and absorption of dietary proteins. Methods of isolation, purification and characterization of proteins. Types of Plasma proteins and their biological role.
Practical
1. Qualitative tests of proteins & amino acids:
Biuret Test		           Niuhydrin Test			Xanthoproteic Test
Pauly’s Test		Hoplein’s Test			Ehrich’s Test
Sakaguchi Test		Sodium nitroprusside Test 	Sullivan Test
Load sulphate Test	Phosphate Test		Aldehyde Test
2. Extraction of proteins from plant sources & their confirmative tests 
     (Sources: Wheat, Rice Barely, Maize, Pulses etc)
3.  Extraction of proteins from animal sources & their confirmative tests.
      (Sources: Egg White, Milk, Liver, Muscles etc).
Out Come: Students will be able to understand biochemical importance, sources, structural and functional relationship of individual amino acids protein and their metabolism in the living system. Also, able to perform biochemical tests to analyze proteins, qualitatively and quantitatively. 
Books Recommended
1. Fundamentals of Biochemistry (2008) 3rd Ed. by D. J. Voet, G.J. Voet and C. W. Pratt.  J. Wiley & Sons Inc.
1. Lehninger Principles of Biochemistry (2008) 5th Ed. by D. L. Nelson, M. M. Cox. W. H. Freeman Publishers
1. Fundamentals of Biochemistry 9th edition (2008) by A.C. Deb 
1. Textbook of Biochemistry & Human Biology (2006) 3rd Ed. by G.P. Talwar & L.M. Srivastava.  Prentice Hall India.
1. Textbook of Biochemistry 3rd edition (2009) by Satyanarayana. 
1. Biochemistry 3rd Ed. (1999) by C. K. Mathews, K. E.van Holde and K.G. Ahern. Prentice Hall.



BCH-503 		             Enzymology		                                      	 3(2-1)

Theory
Introduction to enzymes, nomenclature, classification, ribozyme, isozymes, coenzymes, cofactors, prosthetic groups, mechanisms of enzyme action, properties of enzymes, regulation of enzyme activity, catalysis, chemical kinetics and enzyme kinetics, effect of various factors on rate of reactions, inhibition of enzymatic reactions and kinetics, multienzyme system and bi-substrate reactions, catalytic mechanisms, regulatory enzymes and immobilized enzyme. Michaelis-Menten equation, Lineweaver-Burk equation, 
Practical
Production of enzymes by microbial sources, Isolation of enzymes from microbial, Plant and animal systems, Acid and enzymatic hydrolysis of glycogen and starch, Effect of temperature, pH, buffer, substrate and enzyme concentration on enzyme, determination of activity of selected enzymes.
Out Come: Students will be able to understand functions of biological catalysts, regulation and kinetics of enzymes. Also able to analyze effect of pH, temperature and substrate concentration on enzyme activity. 

Books Recommended
	
1. Fundamentals of Biochemistry (2008) 3rd Ed.  by D. J. Voet, G.J. Voet and C. W. Pratt. J. Wiley & Sons Inc.
1. Lehninger Principles of Biochemistry (2008) 5th Ed. by D. L. Nelson, M. M. Cox. W. H. Freeman Publishers
1. Biochemistry (2007) 6th edition by J.M. Berg, J.L. Tymoczko & L. Stryer W.H. Freeman & Co.
1. Biochemistry. (1999) 3rd Ed. by C. K. Mathews, K. E. Van Holde, & K.G. Ahern. Prentice Hall.
1. Harper’s Illustrated Biochemistry, 27th Ed. By R.K. Murray, D.K. Grannar, V.W. Rodwell. McGraw Hill.
1. Modern Experimental Biochemistry (1993) by R.F. Boyer. Benjamin-Cummings pub. Co.
1. Varley’s Pratical Clinical Biochemistry (1991) 5th Edition byA.H. Gowenlock and M. Bell. CBS Publishers & Distributors. 

BCH-505                                            Biosafety & Ethics                                      3(3-0)
Lab safety, management and handling of hazardous materials and human protection, environmental pollution and its remedies. Modern biotechnology and its social implications. Biomedical research and bioethics in health policy. Ethical considerations. The uses and abuses of animal research. Safety and benefits of genetic testing, experimentation on human embryos and stem cell research. Genetically modified organisms and foods and their safety.  Indigenous knowledge and patenting, commercialization and benefit sharing. National and international bioethics. Regulation of biotechnology for benefit sharing.
Out Come: Students will be able biochemistry in forensic labs. Apply the knowledge of bioethics in experimental fields. Also, able to use genetically modified organisms and foods.

BOOKS RECOMMENDED:
1.	Cross-Cultural Biotechnology (2004). by M. Chalmer, et al Rowma & Littlefield Pulishers. 
2.	Gene Flow from GM Plants. (2005) by G.M. Poppy & M. J. Wilkinson (Editors) Wiley Blackwell Publications.
3.	Cell and Molecular Biology: Concepts and Experiments (2008) by G. Karp John Wiley &Sons.
1. Bioethics Yearbook Series

BCH-507			Biochemical Techniques	                      	        3(2-1)

Centrifugation, Homogenization, Chromatography, lyophilization, electrophoresis, spectrophotometry, microscopy, preparation of media, sampling techniques, blood and urine collection, protein isolation and purification, proximate analysis, Diffusion, osmosis, ammonium sulphate precipitation, chromatography: paper (horizontal and vertical), thin layer chromatography, column chromatography, Determination of solute concentration by spectrophotometer, lyophilization, Separation of Hb and serum proteins by electrophoresis, proximate analysis

Out Come: Students will be able to apply various biochemical techniques in various fields of life. Students will able to preserve various bimolecules and have ability to separate serum proteins by using biochemical instruments. Also able to use principles & mechanism of different equipments and analysis of Biochemical and Biological samples 

Books Recommended
	
1. Tools of Biochemistry (1977) T. G. Cooper & T. C. Cooper  John Wiley & Sons 
1. Introduction to Modern liquid chromatography (1979) by L.L.Snyder & J.J Kirkland. John Wiley & Sons 
1. Physical Biochemistry:  Applications to Biochemistry and Moleculart Biology (1982) by David Freifelder,W. H. Freeeman           
1. Centrifugation. A practical approach. (1987) Ed. D. Rickwood, Oxford: IRL press England. 
1. Varley’s Pratical Clinical Biochemistry (1991) 5th Edition byA.H. Gowenlock and M. Bell. CBS Publishers & Distributors. 
1. Hawk's Physiological chemistry Mc Graw-Hill publishing company 
1. Tietz Textbook of Clinical Chemistry (1999) by C.A. Burtis, Ashwood & N.W. Tietz (Eds) W. B. Saunders Co.

BCH-509                                        Plant Biochemistry                                  3(3-0)

Plant cell: Structure and functions, Plant cell wall. Photosynthesis; structure of Chlorophyll, absorption of light energy, photosynthetic pigments, photosystem-I, photo system-II, protein complexes, Hills reaction, water oxidizing model, Z-Scheme, electron transport chain, ATP, C3, C4 and CAM photosynthetic pathways, CO2 fixation (Calvin Benson cycle), RUBISCO dual nature,  Hatch Slack pathway and photorespiration. Conversion of nitrogen into ammonia and other nitrogenous compounds. Biosynthesis of Alkaloids and their biological functions. Vitamins; General properties and role in metabolism. Terpenes and Terpenoids. Plant growth substances and Phytohormones. Flavonoids and Phenolic compounds.
Out Come: Students will be able to understand Plant pigments, their chemistry and role, major Photosynthetic systems and pathways Phyto-hormones and related compounds. 
BOOKS RECOMMENDED

1.	Introduction to Plant Biochemistry. Goodwin, T.W. and E.I. Mercer. 1998.  2nd Edition. CBS Publishers and Distributors. New Dehli.
2.	Biochemistry and Molecular Biology of Plant Hormones.  P.J.J., Haykaas, M.A. Hall and K.R. 1999. Libbenga, Science Pub. Co.
3.	Plant Biochemistry and Molecular Biology. Heldt, H.W. 1997. Oxford University Press. U.K.
4.	Crop Physiology.  Weston, G.D. 1994. Butter Worth Heinemann. U.K.	


6th Semester

BNB- 502                                                Proteomics 	          	                     3(2-1)
Objectives: The course will provide fundamental information about:
1. Proteins at molecular level
1. Posttranslational modifications
1. Protein-protein interactions
1. Integral membrane proteins
1. Advance techniques used in proteomics
Outline:
Molecular Biology of Proteins (types, structure, synthesis, translation), Posttranslational modifications (glycosylation, phosphorylation, methylation, etc.), Molecular mechanisms of cellular communication/signaling pathways, Bioinformatic tools (genomics, proteomics, metabonomics). Protein-Protein Interactions, receptor identification and characterization, Integral Membrane Proteins and Ion Channels, Peptide Models of Transmembrane, Domains, Membrane Fusion and Membrane Binding Proteins, Apolipoproteins. Advance techniques used in proteomics including, 2D Gel Electrophoresis, Mass Spectrometry, Maldi TOF, MS/MS, LC/MSMS, iTRAQ, Protein arrays etc. 

Out Come: Students will be able to understand proteins at molecular level and proteins interactions. Also, able to use various advance proteomic techniques.

Books Recommended
1. 	Principles of Proteomics by R. M. Twyman (2004).BIOS Scientific Publishers
2.	Proteomics in Practice: A Guide to Successful Experimental Design (2008) 2nd Edition by R. Westermeier, T. Naven, and Hans-Rudolf.  J.Wiley &Sons
3.	Molecular Biology of the Cell, (2008) 5th Editon .B. Alberts, A. Johnson, J. Lewis, M. Raff, K. Roberts & P. Walter 5th Edition Garland Sciences, Taylor and Francis 
4.	Biochemistry (2007) 6th edition by J.M. Berg, J.L. Tymoczko & L. Stryer W.H. Freeman & Co.
5.	Introduction to Proteomics: Tools for the New Biology (2001) by Daniel C. Liebler 

BCH-508		     Bio membranes and Cell signaling                                 3(3-0)

Objectives:
The course will explain:
1. membrane structure and functions
1. isolation and chemical composition of membranes
1. functions of different biological membranes
1. membrane transport receptor-ligand interaction
Course Outline:
Introduction, chemical compositions, Structure of membranes and membrane proteins, integral and peripheral proteins, morphology and function of different biological membranes (plasma membrane, cell organelles), Membrane fusion, Membrane transport: Facilitated and non-facilitated, active and passive transport. Molecular mechanisms of signal transduction, Membrane receptor-ligand interactions and pathways, voltage gated ion channels, G protein coupled receptors and second messengers, signaling in microorganisms and plants, programmed cell death.
Out Come: Students will be able to understand structure and function of biomembranes. Also able to correlate the transport mechanisms across the membranes.

Books Recommended
 	
1. Molecular Biology of the Cell, (2008) 5th Editon .B. Alberts, A. Johnson, J. Lewis, M. Raff, K. Roberts & P. Walter 5th Edition Garland Sciences, Taylor and Francis
1. Lehninger Principles of Biochemistry (2008) 5th Ed. by D. L. Nelson, M. M. Cox. W. H. Freeman Publishers
1. Cell and Molecular Biology: Concepts and Experiments (2008) by G. Karp John Wiley &Sons
1. Molecular Cell Biology (2007) 6th Edition.  H. Lodish, C.A. Kaiser, M.Krieger. M.P. Scott, A. Bretscher, H. Ploegh, & P. Matsudaira, W.H. Freeman.
1. Molecular Cell Biology (2007) 6th Edition.  H. Lodish, C.A. Kaiser, M.Krieger. M.P. Scott, A. Bretscher, H. Ploegh, & P. Matsudaira, W.H. Freeman.
1. Biochemistry (2007) 6th edition by J.M. Berg, J.L. Tymoczko & L. Stryer W.H. Freeman & Co.

BCH-510			   Bioenergetics				            2(2-0)

OBJECTIVES OF THE COURSE:
This course gives the knowledge of energy, its production and regulation in living system
Course Outline:
Introduction, biomedical importance, Bioenergetics and thermodynamic, laws of thermodynamics, energy and Gibbs free energy, enthalpy, entropy, endothermic and exothermic reactions, High energy compounds, phosphoryl group transfer and ATP, Coupling mechanism: substrate level phosphorylation, electron transport chain, energy capture and transfer, oxidative and photo phosphorylation, biological oxidation and reduction, Self-regulation of energy production,  Introduction to metabolism, catabolism and anabolism,  High energy phosphates and role of ATP, NAD, FAD and CoA in metabolism
Out Come: Students will be able to calculate energy production in form of ATP and NAD.

Books Recommended

1. Lehninger, A.L., Nelson, D.L. and Co. N.M., (2008). Principles of Biochemistry. W. H. Freeman; 5th edition.
1. Fundamentals of Biochemistry (2008) 3rd Ed.  by D. J. Voet, G.J. Voet and C. W. Pratt. J. Wiley & Sons Inc.
1. Physical Chemistry (2004) 4th Edition by R.J. Sibley, R.A. Alberty & M.G. Bawendi  J.Wiley & Sons
1. Physical Chemistry (2002) 7th Edition  by P.W. Atkin  Oxford University Press
1. Harper’s Illustrated Biochemistry, 27th Ed. By R.K. Murray, D.K. Grannar, V.W. Rodwell. McGraw Hill.

BCH-502		          Nutritional Biochemistry	                          	3(2-1)
Objectives:
1. The concept of nutrition & health.
1. Different types of nutrients, their importance, sources, functions and problems due to deficiency.
1. The balanced diet for individuals and groups.
1. The menu efficiently.
1. The principles of food Nutrition in the practical field effectively
Course outlines:
Concepts of food stuffs: food selection and meal planning for healthy individuals. Food exchange lists. Balanced diet, recommended dietary allowances for different categories of the human beings. Energy metabolism: measurement of energy of foods and energy expenditure. Direct and indirect caloric measurement. Basal metabolism. Factors affecting BMR. Respiratory quotient. Energy requirements of the individuals. diet and disease: food borne diseases, nutritional aspects and dietetic treatment of a few important primary nutritional and general diseases, starvation and anorexia nervosa, obesity, endemic goiter, disorders of the nervous systems, diseases of cardiovascular system and G.I. tract, diabetes mellitus, idiosyncrasies, food intolerance and food allergies, food nutrition and cancer, nutrition and infection. Micronutrients: vitamins:  introduction and classification, chemistry and functions, sources, daily allowance, deficiency diseases, toxicity and biological role of the water soluble ( b-complex and vitamin-c) and fat soluble vitamins (A, D.E, K) minerals: distribution and biological importance of minerals. Metabolism of inorganic ions with special reference to the indispensable elements and their deficiency diseases. 

Practical
Assessment and Surveillance:

A.	Clinical surveys, Physical examination, Anthropometry, Laboratory examinations, Dietary surveys. Calculation of energy values of food. Calculation of recommended daily allowance (RDA). Calculation of basal energy expenditure (BEE) & Basal metabolic rate (BMR).
B.	Estimation of vitamins, sodium, potassium, phosphorus etc by different methods from plant & animal sources. Preparation of ash from plant leaves. Determination of moisture content from plant leaves.

Out Come: Students will be able to use balance diets and deficiency symptoms of imbalance diets. Also able to prepare dietary charts.

Books Recommended

1. Krause's Food, Nutrition and Diet Therapy L. Kathleen Mahan
Sylvia Escott-Stump(2009) 11th Ed. Saunders 
1. Understanding Nutrition. E. N. Whitney & S. R. Rolfes (2002) 9th edition 
1. 9th ed. Wads worth / Thomson learning: Newyork, 2002
1. Nutritional Biochemistry, Tom Brody (1999) 2nd edition Academic Press: Newyork.
1. Nutrition & Dietetics. S.A. Joshi 2nd Ed. 2002, Tata McGraw Hill Publishers 
1. Nutrition Health Promotion Approach. Webb (2008) 3rd Ed. Oxford University Press.
1. Robinson’s Basic Nutrition & diet therapy. (1997) by E. S. Weigley, D. H. Mueller & C. H. Robinson Prentice Hall.
1. Fundamentals of Biochemistry. by J. I.  Jain (2008) S. Chand & Co. India
1. Biochemistry, 3rd edition by U. Satayanarayna & U. Chakarapani (2006) Books and Allied: Kolkata 
BCH-504                                 Industrial Biochemistry                                          3(2-1)
Objectives 
This course provides the information to utilize cheap local raw material, to fulfill the industrial requirement and make the country self-sufficient.
Course Outline	
Extraction of oil from oil seeds, purification refining of oils. Preparation of soap and detergents, effect of acidic species and hard water on soap. Manufacturing of sugar from different sources. Preparation of jams, jellies and chocolates. Manufacture of starch from Rice, corn, potato, wheat and its industrial applications. Fermentation and its applications. Production of antibiotics, acetic acid, citric acid and ethanol by microorganisms.
Practical
1. Extraction of oil by Soxhelation method 
1. Determination of Acid value 
1. Determination of Iodine value 
1. Purification of oil by column chromatography 
1. Separation of phospholipids by TLC
1. Determination of ethanol percentage in the fermentation broth
1. Determination of citric acid by titration method in the fermentation medium 
1. Preservation of food by UV-radiation / chemical method 
1. Estimation of total proteins, reducing sugar, total sugar from extract of seasonal fruits. 

Out Come: Students will be able to produce jams jellies and chocolates from agro industrial wastes.
BOOKS RECOMMENDED
1. Shreve’s chemical process industries (1998) 5th Edition by G.T. Austin Publishers:McGraw-Hill
1. Kent and Riegel’s Hand Book of Industrial Chemistry and Biotechnology (2007) 11th Edition by J.A. Kent. Springer.
1. Introduction to Cane Sugar Technology. by G.H. Jenkins Elsevier
1. British pharmacopoeia.
1. Comprehensive Biotechnology (1985) Edited by M. Moo-Yong & C.L. Coooney, Pergamon Press.

BCH-506				Genetics					3(3-0)

Course Objective:
· The basic concepts of genetics
· The molecular basis of heredity
· Principles of inheritance

Learning Outcome:
After completing this course, students should be able to:
· Understand the scope of genetics
· Use the principles of Mendelian genetics to predict the progeny of crosses of known genotypes
· Deduce parental genotypes based upon progeny ratios and use a pedigree and the laws of inheritance to calculate the risk of affected children in a specific mating
Course Outline:
Introduction; classification, the Nature of Genetic Material, scope and brief history of genetics. Mendelian inheritance; Laws of dominance, segregation, independent assortment, Punnett square, concept of monohybrid, dihybrid, back cross and test cross, complete. Non-Mendelian inheritance; The Cytoplasm in Hereditary, The Maternal Effect, Extra Nuclear Inheritance, incomplete and codominance.  Gene interaction, epistasis and multiple alleles; ABO blood type alleles and Rh factor alleles in human. Structure of Chromosomes, organization of gene and genome. Sex Linked Inheritance, Sex Determination in Drosophila & Man. Significant Features of Sex-Linked Inheritance. Linkage and crossing over: Definition, linkage groups, construction of linkage maps, detection of linkage.  Pedigree analysis. Mutations. Chromosomal aberrations: Changes in the number of chromosomes. Aneuploidy and euploidy. Changes in the structure of chromosomes, deficiency, duplication, inversion and translocation. Population genetics; Hardy Weinberg equilibrium
Recommended Books:
1 Genetics by Strickberger, M.W. Latest edition, The Macmillan. Co. Ny
2 Modern Genetics by Ayala & Kiger. The Benjamin Cummings, Co. Inc. California, USA
3 Genetics: From Genes to Genomes by Leland Hartwell, Leroy Hood, Michael Goldberg, and Ann Reynolds Genetics by Levine.
4 Genetics by Klug and Cummings; 8th edition.
5 Genomes 3 by T. S. Brown: Garland Science; New York
6 Human Molecular Genetics 3 by Tom Strachan and Addrew P. Read: Garland Science; New York   

7th Semester

BCH-606		Research Planning and Report Writing 		3 (3-0)

Objectives:
1. An awareness of the applications of biochemistry in contemporary science.
1. Familiarity with and competence in applying a range of laboratory techniques and instrumentation used to identify, quantify and study biochemical substances.
1. How to generate, analyze, summarize and report biochemical data.
1. And understand the classical and current laboratory methodologies for research.

Course outlines:
Overview of scientific research, nature of scientific inquiry, applications of research in industry, scientific record keeping, project selection and its development, experimental design and investigation, sampling methods and analysis, data processing, results interpretation, Importance of research report, thesis and scientific paper, Report writing and its presentation, consent form, The student in consultation with the supervisor will prepare an extensive review and design a research plan in the area of interest, based on introduction, literature survey, statement of the problem, objectives, methodology, significance and limitations.

Out Come: Students will be able to generate data using experiments. Also able to design the projects and write review articles.

Books Recommended

1. Graduate research: A guide for students in the science (1998) 3 Rev Sub edition by Robert V. Smith University of Washington Press.
1. Writing, Reading & Research Clifford (1985) by R. Veit, and J. Clifford
Bobbs-Merrill Educational Pubications.
1. Practical Research: Planning & Design (2009) by P.D. Leedy and J.F., Ormrod Publishers: Merrill.
1. Research methods: A process of Inquiry by Grazinao & Ranlin (2006)
1. Conducting Research Literature Reviews: From the Internet to Paper (2004) by A. G. Fink.  Saga Publications.

BCH- 603                         Biological Metabolism                                                4(4-0)
Objectives:
1. The fundamental concepts about the energy production.
1. Mechanism of degradation and synthesis of biomolecules.
1. Regulation and inhibition of the metabolic pathways.

Course Outline:
Carbohydrates Metabolism Digestion and absorption of carbohydrates Glycolysis, Fermentation, Citric acid cycle, Gluconeogenesis, Cori cycle, coordinated Glycogenesis, Glycogenolysis, HMP shunt, Uronic acid pathway, Integration of fuel metabolism.
Protein metabolism; Digestion and absorption of proteins deaminaton, transamination, transmethylation, transpeptidation, and decarboxylation, Metabolism of ammonia: urea cycle and its regulation, Nitrogen balance, Breakdown and synthesis of individual amino acids, biosynthesis and degradation of non-essential amino acids, Integration and regulation of metabolism, Protein degradation
Lipid metabolism, Digestion and absorption of lipids, transport of fatty acids to mitochondria, β and ω-Oxidation of fatty acids, Ketone bodies; synthesis and role in diabetes and starvation, Biosynthesis of fatty acids, Triacylglycerides, ecosanoids, prostaglandins, Metabolism of phospholipids, glycolipids, cholesterol, steroids and isoprenoids, lipoproteins. 
Nucleic Acid Metabolism; Digestion and absorption of nucleic acid, Salvage and De Novo pathways of nucleotides, synthesis and degradation of purines and pyramidines, neucleosides and nucleotides, Chemotherapy and nucleotide metabolism, central dogma and introduction to replication, transcription, translation.

Out Come: Students will be able to understand and integrate the metabolic pathways in the humans. Also able to understand the abnormalities of metabolic pathways.

Books Recomended

1. Biochemistry (2007) 6th edition by J.M. Berg, J.L. Tymoczko & L. Stryer W.H. Freeman & Co.
1. Fundamentals of Biochemistry (2008) 3rd Ed.  By D. J. Voet, G.J. Voet and C. W. Pratt. J. Wiley & Sons Inc.
1. Lehninger Principles of Biochemistry. 5th Ed. by D. L. Nelson, M. M. Cox. W. H. Freeman Publishers
1. Biochemistry. (1999) 3rd Ed. By C. K. Mathews, K. E. Van Holde, & K.G. Ahern.  Prentice Hall.
1. Lippincots Illustrated Reviews of Biochemistry, P. C. Champae and Harevey 

BCH-602				Immunochemistry				3(3-0)
Objectives :
This course provides the information about defense mechanism of the life processes. 
Course Outlines:
Introduction to the immune system, elements of innate and acquired immunity, immunogens and antigens, antibody structure and function, antigen-antibody interactions, genetic basis of antibody structure, monoclonal antibodies, biology of the B lymphocytes, biology of T lymphocyte, activation and function of T and B cells, the role of MHC in the immune system, control mechanisms in immune response, cytokines, Complements system and apoptosis, immune system and diseases, Oncology, genetic disorders of immune system
Out Come: Students will be able to understand defense mechanism and also able to differentiate between genetic and immune diseases. Will be able to apply the knowledge to identify diseases of oncogenes.

Books Recommended

1. Medical Immunology 10th Editon by T.G. Parslow, D.P.Stites, A.I. Terr & J.B.Imboden.
Lange.
1. Immunology,6th Editon. by  I. Riott, J. Brostoff, & D. Male. Publisher: C. V. Mosby. 
1. Kuby Immunology,(2006) 6th Edition by T. J. Kindt, 	B. Osborne &	 R.A.Goldsby, W.H.Freeman 
1. Principles of Microbiolgy,(1995) by R.M. Atlas 
1. Advance Molecular Biology (1999) by W.Wisden &  R. M. Twyman,  Springer Verlag Gmbh  

BCH-601		Current Trends in Biochemistry		    3(3-0)

Objectives:
This course provides the information about the latest developments and revolutions in the biochemistry. 
Course Outlines:
Latest developments in areas of current interest will be dealt with. Course content will be based on recent reviews and research publications. 

Material Recommended 
Review articles and research publications from internet

Out Come: Students will be able to collect the latest developments in biochemical fields

8th Semester
 
BCH-632             Internship (Elective IV)                                                         3(0-3)
BIT-405              Introduction to Biotechnology                                               3(3-0)
BCH-604            Antimicrobials & Chemotherapy                                         3(3-0)
BCH-628             Seminar                                                                                1(0-1)
BCH-631             Computational Methods for Biological Systems               3(2-1)


M. Phil and Ph.D Curriculum

BCH-701		Fundamentals of Biochemistry		   3(3-0)

Introduction: Scope and importance of biochemistry in life sciences. Cells; biochemical aspects of constituents and functions of cell organelles. 
General Phenomena: Law of mass action, dissociation of water and pH value, buffers, diffusion, transport mechanisms across biomembranes and osmosis. 
Enzymes: Characteristics, classification, specificity and inhibition, prosthetic groups, coenzymes and compounds related to nucleic acids, NAD+, NADP+ ATP, FMN and FAD. 
Carbohydrates. Classification, structures and isomerism. Metabolism of carbohydrates; glycolysis, Kreb's cycle and photosynthesis.
Proteins: Classification of proteins, biochemical functions, amino acids; structure and classification, essential and non-essential amino acids, peptide linkage and polypeptides. Primary, secondary, tertiary and quaternary structures of proteins. Hydrolysis of protein and reactions of amino acids in the body, Urea cycle.
Lipids: Classification, characteristics. Structures and classification of fatty acids and triglycerides. Hydrolysis of fats. -oxidation of fatty acids.
Nucleic acids: DNA and RNA; their functional and structural differences in prokaryotes and eukaryotes.

Out Comes: Students will be able to understand biochemical importance, sources, structural and functional relationship of macromolecules present in the living system.

BOOKS RECOMMENDED

1. Ahmad, M. 1999. Essentials of Medical Biochemistry. Vol. I 6th Ed. Ilmi Book House, Urdu Bazar, Lahore.
1.  Khan, M.R. 1998. Biochemistry Vol. I. Carvan Book House Kutchery Road, Lahore.
2.  Murray, R.K., D.K. Granner, P.A. Mayes and V.W. Rodwell. 1996. Harper’s Biochemistry. 24th Ed. Appleton and Lange Inc.
3.  Yaqub, M., M.R. Khan and M. Iqbal. 1991. Introduction to Agricultural Biochemistry. Carvan Book House Lahore.

BCH-702	                     Enzyme Production and Engineering	         		3(3-0)

Strategies for production and applications of enzymes from microbial, animal and plant sources, active sites and catalysis, Factors affecting enzyme activity, enzyme kinetics, Michaelis-Menton equation and its application to one and two substrate enzyme catalyzed reactions, Lineweaver-Burk plot and Eddie Hofstee plot for the determination of Vmax and Km, Inhibitors, Kinetics of competitive, non-competitive, uncompetitive and mixed inhibition, production, isolation and purification by (NH4)2SO4 precipitation, chromatography and gel electrophoresis, cross linking and immobilization and conjugation of enzymes with antibodies, characterization and kinetic studies of industrial enzymes: amylases, cellulases, xylanases, phytase, invertase, lactate dehydrogenase and peroxidase Application of enzymes in health, industries agriculture, analytical laboratories and environment, physical, chemical and genetic engineering of enzymes, enzyme nicking, active site modifications, site directed mutagenesis, denaturation and renaturation of enzymes

Out Comes: Students will be able to understand the strategies for production, purification, isolation, charecterization and applications of enzymes from microbial, animal and plant sources. 
Books Recommended

1. Fundamentals of Biochemistry (2008) 3rd Ed. by D. J. Voet, G.J. Voet and C. W. Pratt.  J. Wiley & Sons Inc.
1. Campbell, M.K. 1991. Biochemistry. Harcourt Brace Jovanavich College Publishers, New York, USA.
1. Colowick, S.P. and N.O. Kaplan. 1988. Method in enzymology. Academic Press Inc., USA.
1. Lehninger, A.L. 1982. Principles of Biochemistry. Worth Publishers, Inc. New York.


BCH-703	                            Concepts in Genetic Engineering	             	 3(3-0)

Genomic and plasmid DNA isolation, miniprep, miniprep, maxiprep, Detection and Isolation of a specific gene; recombinant DNA technology, polymerase chain reaction (PCR); types and applications in health and agriculture, primer designing, PCR amplification and troubleshooting, In situ hybridization and in situ PCR, Enzymes in recombinant DNA technology: DNA/RNA polymerases, DNA Ligases, Restriction Enzymes, Alkaline Phosphatases, Reverse Transcriptase, etc; Cloning Vectors: Plasmids, Cosmids, Bacteriphages, YACs, BACs; Transformation; heat shock, electroporation, microinjection, biolistic gene gun, directional cloning, choice of host and selection of recombinant organisms, modification in genes through site directed mutagenesis and PCR DNA fingerprinting, and restriction fragment length polymorphism (RFLP), RAPD, AFL, SSR and their uses in biomedical research

Out Comes: Students will be able to understand the different technologies used in genetic engineering and in biological disorders of animals, plants, humans

Books Recommended

1. Leving, M. A. and E. Israeli. 1996. Engineered Organism in Environmental settings. Springer-Verlag, Germany.
1. Murray, D. R. 1991. Advanced Methods in plant Breeding and Biotechnology. CAB International panama publishing Company, New Dehli, India.
1. Mantell, S. H.., J. A. Mathews and R. A. Mckee. 1985. Biotechnology: An introduction to genetic engineering in plants. Blackwell Scientific Publications, USA.


BCH-704		Environmental Biochemistry			3(3-0) 

Environment, atmosphere and climate, zones of environment, environment and ecosystem, interaction of organism with environment, natural and modified environment, air composition, liberation of hazardous material and toxic gases to atmosphere and heir effect on biological system, effect of heavy metals and radiation pollution on biological system, noise, light and dust pollution, green house effect, ozone depletion and global warming, water resources and their pollution, domestic and industrial waste water, effect of acid rains, thermal pollution on animals and plants, waste water purification, zones of lithosphere, surface soil pollution, industrial, agricultural and animal wastes, effect of pesticides on life, heavy metal and radioactive wastes in lithosphere, environmental protection agencies, management and prevention of atmosphere.

Out Comes: Students will be able to understand the relationship of living organism and environment. This course may also help to highlight the important biological hazardous or toxic threats to the environments and their impact on the health of living organism.

Books Recommended

1. Crosby, D.G. 1998. Environmental Toxicology and Chemistry. Oxford University Press, New York
1. Prakash, R. and S.M. Chaubey. 1990. Environmental pollution and Health Hazards. Publications of Socity of Biochemistry, India.
1. Tyagi, C.D. and M.Mehra. 1990 Envirinmental Pollution. Anmol Publioshers, New Delhi.
1.  Doull, J., C.D. Klaassen and M.O. Amdin. 1980. The basis Sciences of Poisons. Macmillan Publishing Company Inc., New York.


BCH-705		Hormones and Chemical Regulators	3(3-0)

Defination Classification, Structures, Compartmentation and Chemistry of various hormones, their mechanism of releasing, membrane and intracellular receptors mechanisms of signal transduction, mode of action. Physiological functions, seconds messengers including cAMP and their role in regulation. Interrelations of various hormones in metabolism.
Out Comes: Students will be able to understand the chemistry, functions and interrelations of various hormones in metabolism of the living system.
Books Recommended

1. Lehninger Principles of Biochemistry (2008) 5th Ed. by D. L. Nelson, M. M. Cox. W. H. Freeman Publishers
1. Murray, R.K., D.K. Granner, P.A. Mayes and V.W.Rodwell. 1996. Harpers Biochemistry. 24th Edition, Large Medical Publications, U.S.A.
1. Frayn, K. 1996. Metabolic Regulation: A Human Perspective. Portland Press U.K.
1. Greenstein, B. 1994. Endocrinology at a Glance Blackwell Shance Ltd. Australia.

BCH-706			Applied Biochemistry			3(3-0)
Introduction and scope, use of analytical instrumentation to determine and monitor growth conditions, metabolic processes and their relation to production, induction and purification of product, extraction and processing of starch, glycogen, oil, Preparation of soap and detergents, Sugar industry, Preparation of jams, jellies and chocolates, industrial applications, Fermentation and its applications, Production of antibiotics, vaccines, acetic acid, citric acid and ethanol by microorganisms, Production and uses of industrial enzymes, Food industries, validation and quality control. Good Manufacturing Practice (GMP) 
Books Recommended
1. Kent and Riegel’s Hand Book of Industrial Chemistry and Biotechnology (2007) 11th Edition by J.A. Kent. Springer.
1. Shreve’s chemical process industries (1998) 5th Edition by G.T. Austin Publishers:McGraw-Hill
1. Introduction to Cane Sugar Technology. by G.H. Jenkins Elsevier
1. Comprehensive Biotechnology (1985) Edited by M. Moo-Yong & C.L. Coooney, Pergamon Press, 
BCH-707		Advanced Biochemical Techniques		3(1-2)
Atomic absorption  and mass spectrophotometry, Electron Microscopy, Protein structure determination through X-ray crystallography, fourier transform, nuclear magnetic resonance, Chromatography: TLC, GC, HPLC, PFPLC, gel filtration, DNA isolation and quantification,  PCR: types and its applications, gene transformation techniques, Agarose and Polyacrylamide gel electrophoresis, isoelectric focusing, Immuno-electrophoresis, Ultrafiltration and lyophilization, Southern, Northern and Western blotting 
Books Recommended
1. Sawhney, S.K. and R. Singh. 2000. Introductory Practical Biochemistry.Narosa Publishing House, New Delhi.
1. Recsok, R.L. and L.D. Sjeild. 1992. Modren Methods of Chemical analysis. John Wiley and Sons. New York.
1. Varley, H., A.H. Gowenlock and M. Bell. 1980. Practical Clinical Biochemistry, Vol. 1.5th Ed. William Heinemann Medical Books Ltd.
Willioms, B.L. and K. Wilson. 1975.  Principles and Techniques of Practical Biochemistry Edward Arnold London
BCH-708		Advanced Medical Biochemistry		3(3-0)
Disorders of digestive system, lungs, muscles, connective tissues, kidney, heart and membranes, metabolic interrelation and disorders of tissues (Liver, muscle and adipose tissues), Chemical composition, requirements and functions of nutrients, energy value of foods, Calorimetry, RQ, BMR, Balanced diet, role of nutrition in growth, biochemistry of diseases like bird flu, dengue fever, SARS, typhoid, arthritis, hepatitis, diabetes, cancer, acquired immunity deficiency syndrome (AIDS), tuberculosis, heart diseases (atherosclerosis) ageing etc. Effect of deficiency and over production and interrelations of enzymes, hormones, minerals and vitamins, preventive measures and treatments
Out Comes: Students will be able to understand the biochemistry of disorders of living system with respect to important macromolecules, their preventive measures and treatments
Books Recommended
1. Meisenberg, G., W.H. Simmons. 1998. Principles of Medical Biochemistry. Harcourt Brace and Company Ltd.
1. Bender, D.A.. 1997. Introduction to Nutrition and Metablism. 2nd Edition. Taylor and Francis, London. U.K. 
1. Murray, R.K., D.K. Granner, P.A. Mayes and V.W. Rodwell. 1996. Harper’s Biochemistry. 24th Edition. Lnge Medical Publications, U.S.A. 
1. Vander, A.J., J.H. Sherman and D.S. Luciano. 1990. Human Physiology. 5th Edition, McGraw Hill Publishing Company, New York.
1. Guyton, A.C.. 1986. Text Book of Medical Physiology W.B. Sanders Company, London.
BCH-709	Inherited Diseases and Molecular Medicines	          3(3-0)	
Human genome project, Genes and mutations, genetic and inherited diseases, prenatal, fetal and neonatal inherited diseases and their diagnosis, in born errors, genetic disease like Angelman syndrome, Canavan disease, Coeliac disease, Charcot Marie Tooth disease, Color blindness, Cri du chat, Cystic fibrosis, Down syndrome, Duchenne muscular dystrophy, Haemophilia, Haemochromatosis, Klinefelter's syndrome, Neurofibromatosis, Phenylketonuria, Polycystic kidney disease, Prader Willi syndrome, Sickle-cell disease, Tay Sachs disease, Turner syndrome, gene therapies and its problems, vaccine design and vaccination, protein replacement therapy, therapeutic antibodies and immunotherapy, Transplantation: Reproductive cloning, Stem cell therapy, Gene augmentation therapy, Gene therapy trials for inherited diseases, Gene silencing technologies, Cytochrome P450 pharmacogenomics, cancer biomarkers for diagnosis, prognosis and therapy, antibody targeted photodynamic therapy, antiageing therapy, RNAi therapy, Novel therapeutics in cancer
Out Comes: Students will be able to understand the biochemistry of genetic and inherited disorders of living system with respect to gene mutations, their preventive measures and treatments (therapeutic agents used to treat them).
Books Recommended
1. Molecular and Cellular Therapeutics. 2012.  Whitehouse, D.,   Rapley, R., John Wiley & Sons, UK.
1. Molecular Therapeutics: 21st Century Medicine, Greenwell, P., McCulley, M. 2008. John Wiley & Sons, UK.
BCH 710			BIOCHEMISTRY OF DRUGS			3(3-0)

Drugs and medicines, Nature of drugs, classification of drugs, drug administration, absorption, distribution metabolism and excretion, modes of action, general and molecular mode of action anti-inflammatory, antipyretic, anticonvulsant, anti ageing, anti-stress and chemotherapy drugs, antibiotics, Drug interaction, Biochemical aspects of drug resistance. Chemistry of receptors and ligands. Chemical signaling between cell, Second messenger systems in intracellular response, side effect of some common drugs.
Out Comes: Students will be able to understand the biochemistry of drugs and their mode of action. Also able to understand how drugs act and how resistance develops against certain drugs.  


BOOKS RECOMMENDED

1. Murray, R.K., D.K. Granner, P.A. Mayes and V.W.Rodwell. 1996. HarpersBiochemistry. 24th Edition, Large Medical Publications, U.S.A.
1. Bacq, Z.M. 1980. Fundamentals of Biochemistry Pharmacology. Ed. Pergamon Press Ltd.
1. Goldstein, A,. L. Arrow and S.M. Kalman. 1974. Principles of durg action: The basis of pharmacology. John Wiley Sons. New York.
Julien, R.M. 1996. APrimer of Drug Action. 3rd Edition, W.H. Freeman and Company, New York.
BCH-711		Advanced Cell Biology				3(3-0)

Cell and its components, chemical foundation, Biomembranes and cell architecture, integrating cell into tissue, integration of signaling and gene control, cellular compartmentation, integration of function of structural cell elements as living structure, molecular mechanisms, methods of isolating and analyzing cell elements, factors regulating cellular growth in normal and transformed cells, cell trafficking and signaling, movement of nutrients, moving proteins in cell and organelles, vesicular traffic, secretion and endocytosis, cell birth, lineage, programmed cell death and apoptosis
Out Comes: Students will be able to understand the biochemistry of cells and its components, functions and regulation of cellular growth in normal and apoptotic cells.
Books Recommended
1. Molecular Biology of the Cell, (2008) 5th Editon .B. Alberts, A. Johnson, J. Lewis, M. Raff, K. Roberts & P. Walter 5th Edition Garland Sciences, Taylor and Francis
1. Cell and Molecular Biology: Concepts and Experiments (2008) by G. Karp John Wiley & Sons. 
1. Molecular Cell Biology (2000) 4th Edition.  H. Lodish, A. Berk, L. Zipursky, P. Matsudaira, D. Baltimore & J. Darnell. W.H. Freeman.
1. Sheeler, R. and D.E. Bianchi. 2000. Cell and Molecular Biology. John Wiley & Sons Inc. U.S.A.
1. Karp, G. 1996. Cell and Molecular Biology – Concepts and Experiments. John Wilky & Sons Inc. U.S.A
1. Ausubel, F.M. 1995. Current Protocols in Molecular Biology. John Wiley & Sons Inc. U.S.A.

BCH-712		Proteomics and Protein Engineering	3(3-0)

Protein structure and its classification, Protein stability and folding, Hydrophobicity, Identification and estimation of polypeptides, x-ray crystallography, mass spectroscopy, FTIR, 2D electrophoreses (IEF-SDS/PAGE), MALDI-TOF for protein analysis, protein sequencing and alignment, peptide maps, super position of protein structure and structural alignment; Distance matrix alignment, protein structure prediction and modeling, Assignment of protein structures to genomes, physical, chemical and genetic engineering of protein, expression analysis and cellular proteomics, Fusion proteins, In-vitro site directed mutagenesis for protein engineering
Out Comes: Students will be able to understand the biochemistry of proteins structural identification by using analytical techniques and methods used in protein engineering.
Books Recommended

1. Walker, J. M. 2002. The protein Protocols Handbook, 2nd ed. Humana Press, USA.
1. Liebler, D. C. 2002. Introduction to Proteomics: Tools for the new Biology. Humana Press, USA.
1. Lan, F. R. 2000. Amanual of Basis Tecnique. A. R. Liss Inc., New York, USA.
1. Computational Analysis of Biochemical Syetems: A practical Guide for Biochemists and Molecular Biologists [paperback] by Eberhard O. Voit. 2008
1. Proteins: biochemistry and biotechnology by Gary walsh. 2002

BCH-713	             Blood and   Immunochemistry			3(3-0)                               

Blood composition, structure and functions of blood components, blood groups, blood coagulation and fibrinolytic systems, plasma and serum proteins, hemoglobin and its variants, haemostasis, anemias, immunity and immune systems, humoral and cell mediated, chemistry, diversity and functions of immuno-globulins, myeloma and hybridoma, monoclonal and polyclonal antibodies, complement fixation systems, leukocytes and macrophages, Biochemistry of interferon and interleukins, Abnormalities of immune systems, allergy, inflammation and acquired immunity deficiency syndrome (AIDS), immunosuppression and control
Out Comes: Students will be able to understand the biochemistry of bloods and immune system with respect to their abnormalities, preventive measures and treatments.
Books Recommended
1. Ganong, W.F. 1999. Revioew of Medical Physiology 19th Ed. Appleton & Lange, Inc., Stamford. 
1. Murray, R.K., D.K. Granner, P.A. Mayes and V.W.Rodwell. 1996. Harpers Biochemistry. 24th Edition. Lange Medical Publication U.S.A.
1. Russel, N.J. 1982. Blood Biochemistry. Publishers. Croom-Helm. London, Canibra.
           Voet, D. and T.G.Voet. 1995. Biochemistry John Wiley and Sons, New York.

BCH-714   	Advanced Fermentation and Biochemical Engineering	 	3(3-0)

Choice and manipulation of microorganisms for industrial use, microbial processes, Fermentation pilot plant, bioreactors and culture techniques, bioreactors for recombinant DNA technology, bioreactors for plant cell tissue and organ cultures, fermentation optimization, designing a fermentor, equipment and space requirements, sterilization, trouble shooting in a fermentation plant, nutritional requirements in fermentation processes, instrumentation and control systems, plant design and cost, production of microbial biomass, single cell protein, food, enzymes, organic acids, alcohols, amino acids, steroids, hormones, pharmaceuticals, biodiesel, biogas, insecticides, biosurfactants and flavours, uses of microorganism in medical, industrial and biotechnological research, utilization of agro-industrial wastes and by-products, Environmental concerns of fermentation

Out Comes: Students will be able to understand the industrial biochemistry for the microbial production of enzymes, hormones, antibiotics, vaccines using agro-industrial sources and their applications.
Books Recommended

1. Hurst, C.J. 1992. Modeling the metabolic and physiological activities of microorganisms. John Wiley and Sons Inc. New York, USA.
1. Moo-Young, M. 1985. Comprehensive Biotechnology Vol.I and Vol. III pergamon Press Inc.
1. Reed, G. 1987. Prescott and Dunns Industrial Microbiology. The Avi Publishing Co. Inc. U.S.A.
1. Tortora, G.J., B.R. Funke and C.L. Case. 1992. Microbiology; an introduction 4th Ed. The Benjamin/Commings Publishings Co. Inc. New York, USA.
1. Fermentation And Biochemical Engineering Handbook, H.C. Vogel, C. L. Todaro, (1997)2nd ed Noyes Publications, USA.

BCH-715                         Regulation of Metabolism in Health and Disease                3(3-0)

Metabolic pathways of carbohydrates, proteins, lipids, nucleic acids, vitamins and other biomolecules, integration and co-ordination of metabolism, feedback and hormonal regulation, metabolic changes occurring in diseased conditions, Chaperones, Trafficking, Signaling and Metabolic Regulation.

Out Comes: Students will be able to understand the mechanisms of important biomolecules involved in the regulation of metabolism during normal and diseased conditions of living organism

Books Recommended 

1. Fundamentals of Biochemistry (2008) 3rd Ed. by D. J. Voet, G.J. Voet and C. W. Pratt.  J. Wiley & Sons Inc.
1. Lehninger Principles of Biochemistry (2008) 5th Ed. by D. L. Nelson, M. M. Cox. W. H. Freeman Publishers
1. Murray, R.K., D.K. Granner, P.A. Mayes and V.W.Rodwell. 1996. Harpers Biochemistry. 24th Edition, Large Medical Publications, U.S.A.

BCH-716		              Gene Expression and Manipulation	     	3(3-0)

Introduction, tools, enzymes, vectors and hosts, Cloning strategies, Isolation of DNA from living materials, Recombinant selection and characterization, Hybridization, cDNA synthesis, Nick translation, and in vitro translation, Probes for selection, markers, genomic and cDNA libraries, techniques for introducing the recombinant plasmids into suitable host. integration of DNA into host genome, regulation and scale up of expression, Cloning in mammalian cells, Antisence RNA technology and its application in regulation of transcription, problems associated with expression of eukaryotic genes in prokaryotic system and their troubleshooting Application and uses of genetic engineering in Agricultural and Biochemical Research,

Out Comes: Students will be able to understand the biochemistry of gene expressions and cloning’s as well as application and uses of genetic engineering in agricultural and biochemical research.

Books Recommended

1.	Brawn, T.A. 1989. Gene Cloning: Introduction VNR. International, U.S.A.
2.	Lehninger, A.L., D.L. Nelson and M.M. Cox. 1993. Principles of Biochemistry-2nd edition. Worth Publishers, New York 
3.	Old, R.W. and S.B. Primrose. 1995. 4th Edition. Principles of Gene Manipulation: An Introduction to genetic Engineering. Blackwell Scientific Publications, London.
4.	Singer, M. and P. Berg. 1991. Genes and Genomes. University Science Books Nill Valley, California.
5.	Watson, J.D., J. Tooze and D.T. Kurtz. 1995. Recombinant DNA. Scientific American Books, U.S.A.

BCH-717		Biochemistry of Control Systems		3(3-0)

Homeostatic Control System: General characteristics of homeostatic control systems. The Balance concept and chemical homeostasis, components of homeostatic systems. Receptors, signal transduction mechanisms for plasma-membrane receptors.
Neural Control System: Structure of the nervous system mechanism of neural transmission. Membrane, resting, graded and action potentials. Synapses and their functional anatomy. Synaptic effectiveness. Neurotransmitters and Neuromodulators. Neural growth and regeneration, blood supply, blood-brain barrier and cerebrospinal fluid. 
Sensory System: Pathways in sensory systems, basic characteristics of sensory coding. Somatic sensation. Vision, Hearing, Vestibular system, Chemical Senses, Association cortex and perceptual processing.
Muscles: Structure of skelectal muscles and muscle fibers, molecular mechanisms of muscle contraction and relaxation. Mechanics of single-fiber contraction, skelectal-muscle energy metabolism. Smooth muscles, voluntary and involuntary actions, local control of motor neurons, descending pathways and the brain centers that control them. Muscle tone, maintenance of upright posture and balanced walking.
Out Comes: Students will be able to understand the biochemistry of neural control system, sensory system, muscles responses to these systems to maintain the balance of human body for normal responses.
Books Recommended
1. Ganong, W.F. 1999. Review of Medical Physiology 19th Ed. Appleton and Lange. Stamford.
1.  Lehninger, A.L. 1975. Biochemistry, Worth Pub. Inc. U.S.A.
2.  Vander, A.J., J.H. Sherman and D.S. Luciano. 1990. Human Physiology. 5th Edition McGraw Hill Publishing Company, New York. 
3.  Voet, D. and T.G. Voet. 1995. Biochemistry. John Wiley and Sons, New York.


BCH- 719	                               BIOREMEDIATION                                  3(3-0)
 
Introduction, scope, Aerobic, anaerobic bioremediation, Growth linked degradation, Acclimation, Detoxication, Kinetics, Activation, sorption, non aqueous phase liquids and compound with low water solubility, bioavailability; aging, sequestering and complexing, effect of chemical structure on biodegradation, cometabolism, environmental effects, inoculation  bioremediation techniques, in situ and ex situ such as Phytoremediation, bioventing, bioleaching, landfarming, bioreactor, composting, bioaugmentation, rhizofilteration, biostimulation, mycoremediation, Bioremediation of inorganic pollutants, recalcitrant molecule and air pollutant.
Out Comes: Students will be able to convert waste products into useful products by the knowledge of bioremediation.
BOOKS RECOMMENDED
1. Martin Alexander, 1999. Biodegradation and Bioremediation, academic press, San Deigo, California, USA.
1. Ronald M. Atlas, Jim Philip, 2005 Bioremediation: Applied Microbial solutions for real world environment clean up, ASM Publisher, UK
1. Edward D. Schroeder (Author), Juana B. Eweis, 1998. Bioremediation Principles, McGraw Hill, New York, USA.
1. Ronald L. Crawford, Don L. Crawford, 2005. Bioremediation: Principles and Applications, Cambridge University Press, Vol. 6, London, UK.

BCH-720                        Research Strategies and Scientific Writing                    3(3-0)
Theory
Outline of logical study: upgrading through investigation; nature of systematic inquiry; application of research in industry. Choosing of research proposal and improvements strategies: Role of research ethical and scrutiny  council, Components of a proposed project and writing tactics, preparation of assignments, tasks of students & supervisors regarding the preparation of research planes, reviewing the literature with reference to area of research, essentials of synopsis preparation and test of hypothesis and defence strategies in the light of aims and objects, selection of methodology,  segments of thesis; address the issues of study with respect to aims and objects; describe the relevant research findings of your study, Methodology: samples, controls and replications; sampling methods; discuss techniques and experimentations those to employed, use of microorganisms, animals, plants and humans in experimentation; use of pathogens in experiments; collection of  data and arrangement  processing Analysis of results by suitable statistical tools: Results interpretation, discussion in the light of obtained results, references,  primary and secondary sources; scientific record keeping.  Scientific writing: Compilation of a research report; publication of a research paper; selection of journal, instructions to authors, letters to editor, acknowledgement, referee’s comments and suggestions, sending a revised manuscript and acceptance letter; galley proof, publication in relevant journal, writing of review articles. Ownership of data: conflict and justification of ideas; plagiarism and its control; filing patent application. 
Out Come: Students will be able to generate data using experiments. Also, able to design the projects and write review articles.
Recommended Books
1. Fink , A. G. 2004.  Conducting Research Literature Reviews: From the Internet to paper. Sage Publications, London.
1. Grazinao, A.M.  and M.L. Raulin (2006) Research methods: A process of Inquiry. Longman. London
1. Holiday, A. 2002. Doing and writing qualitative research. Sage Publications. London.
1. Leedy, P.D. and J.F.  Ormrod. 2009. Practical Research: Planning & Design. Publishers: Merrill.
1. Lindof, T.R. 2002. Qualitative Communication Research Methods. 2nd ed. Sage    Publications, London.
1. Sharma, M. 2004. Research Methodology. Anmol Publications. New Delhi. India.
1. Veit, R. and J. Clifford . 1985. Writing, Reading & Research Clifford. Bobbs-Merrill Educational Pubications.



BCH-721                                Body Fluids & Mineral Metabolism                        3(3-0)
Theory contents:
Water intake and output, Internal environment, Body fluids and their role, osmolarity and its clinical significance, water stability. Different body fluid compartments, Regulation of ECF and ICF composition & volume, Electrolytes and substances that affect fluid balance, Biochemistry and composition of urine and lymphatic fluids. Acid-base balance, physiological buffer systems and their impact in body, Abnormalities; Metabolic and respiratory acidosis and alkalosis. Minerals & Trace Elements; definition, classification, absorption, distribution, metabolism, excretion and functions, deficiency and clinical manifestations. 
Out Come: Students will be able to water balance and buffer system of the body. Also able to understand the distribution and metabolism of minerals.

Books Recommended 
1. Barret, K.E., S.M. Barman, S. Boitano and H. Brooks. 2009. Ganong’s  Review of Medical Physiology. 23rd  ed. McGraw Hill. New York.
1. Textbook of Medical Biochemistry by Chatterjea MN and Shinde Rana,  Jaypee Brothers Medical Pblishers (p) Limited New Delhi.
1. Insel, P. 2004. Nutrition. Jones and Bartlett Publishers, Boston. USA.
1. Nix, S. 2005. Williams Basic Nutrition and Diet Therapy. Mosby
1. Guyton and Hall Textbook of Medical Physiology.     John F et al Kremer PhD, 12th edition,  Saunders Publisher & Available at Multiline books, Mall Road, Lahore
1. Wardlaw, G.M. 2004. Perspectives in Nutrition. McGraw Hill International Book Co. 
BCH-722                                  FORENSIC BIOCHEMISTRY                              3(3-0)
Theory contents:
Definition, Introduction, Basic needs of forensic study, scope and Importance, applications, Nucleic acids; Chemical composition and structures of DNA and RNA. Functions of DNA and different types of RNA in the cells. Extranuclear DNA and plasmids. Central DOGMA and its significance. Introduction to replication, transcription and translation processes. Identification, analysis and assessment of biological evidence in criminal matters using DNA/RNA technologies, including the methods used for the extraction and isolation of DNA and RNA from suspected source and cells, techniques applied to DNA/RNA quantitation, Staining strategies Application of PCR (standard PCR and Real time PCR ), importance and  of amplified nucleic acids, electrophoretic techniques (horizontal and vertical)  separation, identification and characterization of tested materials,  sequence determination of PCR product, processes of hybridization and DNA visualization by UV techniques, documentation procedure, data interpretation, analysis and reporting procedures including data interpretation of complicated cases associated with identity and paternity testing, understanding the legal and forensic implications of DNA fingerprinting for purposes of court room testimony. Forensic serology, Drug analysis, Environmental forensics, Forensic toxicology etc 
Practical contents: 
Laboratory safety measures, tips need regarding the maintenance of lab, Handling of the chemical and reagents, proper handling of the instruments, procedures for collection of samples and preparation steps for test samples, Extraction of DNA/RNA, quantitative and qualitative analysis of test samples, DNA markers and chemicals/reagents used in forensic analysis, knowledge and limitations of contaminated and mixed samples and the optimum means for their analysis, Staining strategies, PCR application, PCR product, Electrophoresis techniques and its applications, characterization of test samples, hybridization and DNA visualization techniques (UV light) and their advantages and disadvantages, Documentation, sequence determination interpretation of data, preparation of reports.
Out Comes: Students will be able to understand the biochemistry of gene expressions and cloning’s as well as application and uses of genetic engineering in agricultural and biochemical research.
[bookmark: _GoBack]Books Recommended 
1. Lehningers Principles of Biochemistry (2008) 5th Ed. by D. L. Nelson, M. M. Cox. W. H. Freeman Publishers
1. N. E. Genge, The Science of Crime Scene Investigation: The Forensiv casebook, Ballentine Books, New York, 2002
1. Jackson, AndrewR. W. and Juile M. Jackson, Forensic Science, 2004 1st  Edition, Prentice Hall. 
1. W.G. Eckert, Introduction to Forensic Science, 2nd Edition, Elsevier, New York, 1992 
1. Principles of Forensic Report Writing  copyright 2013By Michael Karson, PhD, and Lavita Nadkarni, PhD, ISBN: 978-1-4338-1306-1

