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ANNAMALAI          UNIVERSITY

212 - B.Sc. Microbiology
Programme Structure and Scheme of Examination (under CBCS)

(Applicable to the candidates admitted in Affiliated Colleges 

in the academic year 2022 -2023 ONLY)
	Course Code
	Part
	Study Components & Course Title
	Hours/Week
	Credit
	Maximum Marks

	
	
	
	
	
	CIA
	ESE
	Total

	
	
	SEMESTER – I
	
	
	
	
	

	22UTAML11
	I
	Language Course - I : Tamil -I
	5
	3
	25
	75
	100

	22UENGL12
	II
	English Course - I : Communicative English I
	5
	3
	25
	75
	100

	22UMICC13
	III


	Core Course - I : Fundamentals of Microbiology
	4
	4
	25
	75
	100

	22UMICC14
	
	Core Course - II : Microbial Diversity and Taxonomy
	4
	4
	25
	75
	100

	
	
	Core Practical – I : Basic Microbiology Practical
	3
	-
	-
	-
	-

	22UBIOA01
	
	Allied - I : Paper – 1 : Biochemistry – I
	4
	4
	25
	75
	100

	
	
	Allied Practical  – I : Allied Biochemistry Practical
	3
	-
	-
	-
	-

	22UENVS18
	IV
	Environmental Studies
	2
	2
	25
	75
	100

	
	Total
	30
	20
	
	
	600

	
	
	SEMESTER – II
	
	
	
	
	

	22UTAML21
	I
	Language Course - II : Tamil – II 
	5
	3
	25
	75
	100

	22UENGL22
	II
	English Course - II : Communicative English II
	5
	3
	25
	75
	100

	22UMICC23
	III
	Core Course – III : Microbial Physiology
	3
	4
	25
	75
	100

	22UMICP24
	
	Core Practical – I : Basic Microbiology Practical
	3
	4
	40
	60
	100

	22UBIOA02
	
	Allied – I : Paper -2 : Biochemistry – II
	3
	4
	25
	75
	100

	22UBIOP01
	
	Allied Practical – I : Biochemistry Practical
	2
	3
	40
	60
	100

	22UMICE26
	
	Internal Elective – I
	3
	3
	25
	75
	100

	22UVALE27
	IV
	Value Education
	2
	1
	25
	75
	100

	22USOFS28
	
	Soft Skill
	2
	1
	25
	75
	100

	22UNMSD01
	
	EFFECTIVE ENGLISH
	2
	2
	25
	75
	100

	
	Total
	30
	 28
	
	
	1000


	
	
	SEMESTER – III
	
	
	
	
	

	22UTAML31
	I
	Language Course – III : Tamil-III  
	5
	3
	25
	75
	100

	22UENGL32
	I
	English Course – III : English Through Literature-I
	5
	3
	25
	75
	100

	22UMICC33
	III
	Core Course – IV :Immunology
	4
	4
	25
	75
	100

	22UMICP34
	
	Core Practical – II : Immunology and Microbial Genetics Practical
	3
	-
	-
	-
	-

	22UMICA03
	
	Allied - II : Paper -1 Entomology
	4
	3
	25
	75
	100

	
	
	Allied Practical – II :  Allied Entomology and Genetics Practical
	2
	-
	-
	-
	-

	22UMICE36
	
	Internal Elective – II :
	3
	3
	25
	75
	100

	22UMICN37
	IV
	Non-Major Elective – I : 
	2
	2
	25
	75
	100

	22UMICS38
	
	Skill Based Subject – I : Algal Technology
	2
	2
	25
	75
	100

	
	
	Total
	30
	20
	
	
	700

	
	
	SEMESTER – IV
	
	
	
	
	

	22UTAML41
	I
	Language Course - IV: Tamil -IV  
	5
	3
	25
	75
	100

	22UENGL42
	I
	English Course – IV : English Through Literature-II
	5
	3
	25
	75
	100

	22UMICC43
	III
	Core Course  – V : Microbial Genetics
	5
	4
	25
	75
	100

	22UMICP44
	
	Core Practical – II : Immunology and Microbial Genetics Practical
	4
	3
	40
	60
	100

	22UMICA04
	
	Allied  – II : Paper – 2 Genetics
	4
	3
	40
	60
	100

	22UMICP02
	
	Allied Practical – II : Allied Entomology and Genetics Practical
	3
	3
	40
	60
	100

	22UMICN47
	IV
	Non-Major Elective – II : 
	2
	2
	25
	75
	100

	22UMICS48
	
	Skill Based Subject – II : Medical Lab Technology
	2
	2
	25
	75
	100

	22UNMSD02
	
	MS-Office Essentials
	
	2
	25
	75
	100

	
	
	Total
	30
	25
	
	
	900

	
	
	SEMESTER – V
	
	
	
	
	

	22UMICC51
	I

II

III
	Core Course – VI : Soil and Agricultural Microbiology
	4
	4
	25
	75
	100

	22UMICC52
	
	Core Course – VII : Medical Bacteriology and Mycology
	4
	4
	25
	75
	100

	22UMICC53
	
	Core Course – VIII : Industrial Microbiology
	4
	3
	25
	75
	100

	22UMICC54
	
	Core Course – IX : Food Microbiology
	4
	3
	25
	75
	100

	-
	
	Core Practical – III : Applied Microbiology Practical
	3
	-
	-
	-
	-

	-
	
	Core Practical – IV : Medical Microbiology Practical
	3
	-
	-
	-
	-

	22UMICE58
	
	Internal Elective – III :
	4
	3
	25
	75
	100

	22UMICS59
	IVIV
	Skill Based Subject – III : Mushroom Technology
	2
	2
	25
	75
	100

	22UGENS57
	
	Gender Studies
	2
	1
	25
	75
	100

	
	
	Total
	30
	20
	
	
	700


	
	
	SEMESTER – VI
	
	
	
	
	

	22UMICC61
	III
	Core Course – X :Environmental Microbiology
	5
	4
	25
	75
	100

	22UMICC62
	
	Core Course – XI : Medical Parasitology and Virology
	5
	4
	25
	75
	100

	22UMICC63
	
	Core Course – XII : Microbial Biotechnology
	6
	4
	25
	75
	100

	22UMICP64
	
	Core Practical – III : Applied Microbiology Practical
	4
	3
	40
	60
	100

	22UMICP65
	
	Core Practical – IV:Medical Microbiology Practical
	4
	4
	40
	60
	100

	22UMICE66
	
	Internal Elective – IV :
	4
	3
	25
	75
	100

	22UMICS68
	IV
	Skill Based Subject – IV : Diagnostic Microbiology
	2
	2
	25
	75
	100

	22UEXTA67
	V
	Extension Activities
	-
	1
	100
	-
	100

	22UNMSD03
	
	Employability Readiness (Naandi/Unnati/IBM Skillsbuild)
	
	0
	25
	75
	100

	
	
	Total
	30
	25
	
	
	900

	
	
	Grand Total
	180
	140
	
	
	4800


S

Internal Elective Courses
	22UMICE26-1
	Internal Elective – II
	Cell Biology and Molecular Biology

	22UMICE26-2
	
	Biostatistics

	22UMICE26-3
	
	Bioinstrumentation

	22UMICE36-1
	Internal Elective – II
	Pharmaceutical Microbiology

	22UMICE36-2
	
	Antimicrobial agents and Resistance

	22UMICE36-3
	
	Epidemiology

	22UMICE58-1
	Internal Elective – III
	Bioinformatics

	22UMICE58-2
	
	Bio-nanotechnology

	22UMICE58-3
	
	Marine Microbiology

	22UMICE66-1
	Internal Elective - IV
	IPR and Bioethics

	22UMICE66-2
	
	Genetic Engineering

	22UMICE66-3
	
	Entrepreneurial Microbiology


Non-Major Elective Courses (NME)

(Department of Microbiology offers the following NME to other Departments)
	22UMICN37
	Microbial Diseases of Human

	22UMICN47
	Microbial Technology


	SEMESTER: I
PART: III
	22UMICC13: FUNDAMENTALS OF MICROBIOLOGY
	CREDITS: 4
HOURS: 4/W


COURSE OBJECTIVES
1) To enhance the student’s knowledge and impress upon the important aspects of Microbiology
2) To have a basic idea of microscopic techniques
3) To describe the morphological features of bacteria
4) To understand the concept of sterilization and disinfection
5) To learn the practical aspects of maintaining pure culture

Unit I : History and Scope






Hours: 12
History and scope of Microbiology, Spontaneous generation - Contribution of Leeuwenhoek, Louis Pasteur, Robert Koch, Edward Jenner, Paul Ehrlich and Fleming. General characteristics of prokaryote and Eukaryote and their difference.
Unit II : Microscopy and Staining





Hours: 12

Microscopy and Staining Methods –principles and applications of simple, Bright field, Dark-field, Phase-contract, Fluorescent, Electron Microscopes-Transmission Electron Microscope (TEM)- Scanning Electron Microscope(SEM) –Staining methods-Simple – Different staining – Gram’s staining - Endospore staining, Acid fast staining, Negative-staining - Motility by hanging drop method.
Unit III : Morphology







Hours: 12

Morphology - Shape, size, arrangement of Bacteria - Structure of bacterial cell - Structure and functions of cell organelles (Cell wall, structures found outside the cell wall and within the cell wall) - Structure of Endospore.

Unit IV : Sterilization







Hours: 12

Sterilization and disinfection - Physical and Chemical methods - Physical agents moist: dry heat, filtration, (membrane and HEPA), Radiation, Chemical agents: Phenols and Phenols compounds, Alcohols, Heavy Metals and their compounds, Aldehydes, Gaseous agents.
Unit V : Pure culture





                        Hours: 12

Pure culture techniques - serial dilution-Pour plate, spread plate- streak plate. Anaerobic Culture Method-Types and Preparation of media-simple medium, differential medium, solid, semi-solid and liquid medium-Media preparation-Preservation and storage of microbial culture.
COURSE OUTCOMES
On successful completion of the course the student will be able to
6) Get basic knowledge in the scope and discovery of microorganisms.
7) Study about the principles applications of microscopy.
8) Understand the classification of microorganisms.
9) Discuss about the various sterilization methods.
10) Know the pure culture techniques.

Text Books
11) Michael J. Pelczar, Jr. E.C.S. Chan & Noel R. Krieg. (1993). Microbiology. (5th ed.). Tata McCraw Hill, New Delhi.

12) Prescott, L.M., Harley, J.P. & Klain, D.A. (2003).Microbiology. (5th ed.). McGraw Hill, New York.

13) Dubey, R.C. & Maheswari, D.K. (2010). A Text Book of Microbiology. S. Chand and Company, New Delhi.
Supplementary Readings

14) Talaro, K.P. & Talaro, A. (1999). Foundation in Microbiology. (3rd ed.). WCB McGraw Hill

15) Adas, R.A. Principles of Microbiology. (2nd ed.). Wm. C. Brown Publishers.

16) Salle A. J. (1984). Fundamental Principles of Bacteriology. (TMT Edition). Tata McGraw Hill Publishing Company, New Delhi.
OUTCOME MAPPING 
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(Correlation level: 1 – Low, 2 – Moderate, 3 – High)
	SEMESTER: I
PART: III
	22UMICC14: MICROBIAL DIVERSITY AND TAXONOMY
	CREDITS: 4
HOURS: 4/W


COURSE OBJECTIVES
17) To analyse the microbial diversity and evolution
18) To obtain knowledge about the taxonomical classification of Microorganisms 
19) To understand the classification and important groups of bacteria
20) To understand the classification and important groups of algae and fungi

21) To understand the classification and important groups of protozoa and viruses
Unit I : Biodiversity







 Hours: 12

Introduction to microbial diversity - Distribution, Abundance, Ecological niche. Extremophiles. Types of Microorganisms. Microbial culture collections.

Unit II : Microbial Taxonomy






Hours: 12

Introduction to microbial classification and taxonomy, Various systems of Classification; Taxonomic ranks, Binomial nomenclature. Techniques and characteristics used for determination of Microbial taxonomy, Prokaryotic and eukaryotic phylogeny.
Unit III : Classification of Bacteria





Hours: 12

Classification systems in prokaryotes - Bergey’s manual of systemic Bacteriology, prokaryotic groups with unusual characteristics. Cyanobacteria, Green and Purple sulphur bacteria, gliding bacteria, Ricketsia and chlamydia, Actinomycetes, Archea - Classification and significance.
Unit IV : Algae and Fungi






Hours: 12

Distribution of algae – Classification (Fritsch’s system of classification), Structure of algae - thallus, mode of nutrition, reproduction. Characteristics features of Chlorophyta, Xanthophyta, Bacillariophyta, Pheophyta, Rhodophyta. Economic importance of algae. Fungi - Distribution , Classification, Structure, Nutrition and Reproduction . Identification and cultivation of fungi. Economical importance of fungi.
Unit V : Protozoa and Virus





            Hours: 12

Protozoa- General characteristics- Classification, Morphology, Nutrition, Locomotion, Reproduction. History and development of Virology – Classification (ICTV), General properties and structure of viruses, Viral replication, Cultivation of Plant and Animal Virus. Bacteriophages,

COURSE OUTCOMES
On successful completion of the course the student will be able to
22) List the general characteristics and classification of bacteria, fungi, algae, protozoa and viruses.

23) Get knowledge to assess the microbial evolution and classification.

24) Obtain knowledge about the various types of bacterial structures.

25) Students able to identify biodiversity of microorganisms.

26) Emphasize the principles of classification, rules and its application in microbial taxonomy
Text Books
27) Michael J. Pelczar, Jr. E.C.S. Chan & Noel R. Krieg. (1993). Microbiology. (5th ed.). Tata McCraw Hill, New Delhi.

28) Prescott, L.M., Harley, J.P. & Klain, D.A. (2003). Microbiology. (5th ed.). McGraw Hill, New York.

29) Dubey, R.C. & Maheswari, D.K. (2010). A Text Book of Microbiology. S. Chand and Company, New Delhi.
Supplementary Readings

30) Talaro, K.P. & Talaro, A. (1999). Foundation in Microbiology. (3rd ed.). WCB McGraw Hill

31) Adas, R.A. Principles of Microbiology. (2nd ed.). Wm. C. Brown Publishers.

32) Vashista, R. (2010). Algae. (8th ed). S. Chand and Company, New Delhi.
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	SEMESTER-I

ALLIED -I
	22UBIOA01: BIOCHEMISTRY I

(60 HOURS)
	HRS/WK-4

CREDIT-4/W


COURSE OBJECTIVES
33) To acquire knowledge on the structure and classification of bio molecules
34)  To gather information about the characteristic features of bio molecules
35)  To  analyse the role of carbohydrate in the cell wall
36)  To study about the bonds in the stabilisation of bio molecules.
37)  To gain knowledge about the functions of bio molecules.

UNIT –I: CARBOHYDRATES







12Hrs
Definition and Classification of carbohydrate. Monosaccharides–Glucose, Fructose and Arabinose, Linear and ring forms (Haworth formula)for glucose and fructose. Anomer, epimer and enatiomers-Definition with examples. Disaccharides –Definition- Sucrose, maltose and Lactose occurrence, structure and functions. Polysaccharides –Homopolysaccharides -Starch -Structure and functions. Heteropolysacharides-Aminosugars and sugar acids.
UNIT- II: AMINO ACIDS







12Hrs
Definition and classification of amino acids. Reaction of amino acids with ninhydrin, Color reactions of amino acids (Xanthoproteic test, Morners test, Millons test, Sakaguchi test, Lead acetate test and Pauly’s test), Amphoteric nature, isoelectric pH and Zwitter ion
UNIT-III: PROTEINS








12Hrs
Proteins-Definition. Peptide bond formation. Classification of proteins based on solubility, shape and size. Denaturation. Structure of protein: primary, secondary, tertiary and quaternary structure. 

UNIT-IV: LIPIDS








12Hrs
Definition, classification and functions of lipids. Occurrence, chemistry and biological functions of simple lipids, compound lipids (e.g. phospholipids) and derived lipids:steroids (e.g. cholesterol). Physical property-emulsification. Chemical property-saponification. Functions of bile acids and bile salts.
UNIT-V: NUCLEIC ACIDS







12Hrs
Nucleic acid- Composition of nucleic acid. Definition - nucleoside, nucleotide and polynucleotide. Double helical model of DNAand its biological functions. Chargaff’s rule. RNA-Structure, types and functions of RNA: tRNA, mRNAand rRNA. Differences between DNA and RNA
COURSE OUTCOMES

At the end of the course, the student will be able to

38) Understand the  structure,  classificaion and function of carbohydrates 

39) Recognize the structure, classification and properties of amino acids.

40) Grasp proteins structure,shape and size 

41) Analyze lipid structure, classification, composition and function 

42)  Apprehend the  components, structure, types and functions of DNA and  RNA

Text Books
43) Jain J. L., Nitin Jain, Sunjai Jai., (2016) Fundamentals of Biochemistry (7th ed). Chand @ Co.Ltd .,

44) Satyanarayanan U.( 2017 )  Biochemistry Elseiver

Supplementary Readings

45) David.L.Nelson, Michael. M.CoxLehninger  (2017 ) Principles of Biochemistry  (7thed) Freeman. W.H. and Company 

46) Victor Rodwell Harper’s (2018) Illustrated Biochemistry McGrew. Hill
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	SEMESTER: II

PART: III
	22UMICC23: MICROBIAL PHYSIOLOGY
	CREDITS: 4

HOURS: 3/W


COURSE OBJECTIVES:
47) To distinguish different nutritional types of microorganisms
48) To provide the basic knowledge of microbial growth
49) To make the students understand carbohydrate metabolism
50) To learn about anaerobic respiration
51) To study the process of microbial photosynthesis

Unit I : Nutrition







Hours: 12
Nutritional requirements of microorganisms - micro and macro elements - Nutritional classification (Autotrophs, Heterotrophs, Photoautotrophs, Chemoautotrophs, Copiotrophs, Oligotrophs) - Transport of nutrients by active and passive transport mechanism.
Unit II : Growth







Hours: 12
Definition-Different phases of growth- growth curve-generation time-factors influencing microbial growth-temperature, pH, pressure, salt concentration-synchronous growth and continuous culture, Diauxic growth.
Unit III : Carbohydrate metabolism





Hours: 12

Embden Mayerhoff Parnas pathway - Hexose mono phosphate pathway - Entner Doudoroff pathway - Tricarboxylic acid cycle - Glyoxalate cycle. Electron transport chain - Oxidative and substrate level phosphorylation.
Unit IV : Anaerobic Respiration





Hours: 12

Anaerobic Respiration - Sulphur nitrate and CO2 as final electron acceptor- Fermentation-Alcoholic, lactic acid, propionic and mixed acid fermentation.

Unit V : Photosynthesis           





Hours: 12
Photosynthesis - photosynthetic pigments - Oxygenic and anoxygenic photosynthesis - CO2 fixation. Biosynthesis of bacterial cell wall, Biosynthesis of amino acid (Glutamic acid family)-Bioluminescence – definition and application of Bioluminescence.
COURSE OUTCOMES
On successful completion of the course the student will be able to

52) Gain knowledge about the nutritional needs of microorganisms.
53) Learn about the microbial growth factors and its importance.
54) Explain about the metabolic activities of microbes.
55) Appreciate the anaerobic metabolisms and fermentation 

56) Discuss the various synthesis mechanisms of microorganisms.
Text Books
57) Prescott, L.M., J.P. Harley & C.A. Klein (1995). Microbiology. (2nd ed.). WMC Brown Publishers.

58) Moat, A.G. & Foster, J.W. (1988). Microbial Physiology. (2nd ed.). Springer-Verlage.

59) Dubey, R.C. & Maheswari, D.K. (2010). A Text Book of Microbiology. S. Chand and Company, New Delhi.
Supplementary Readings
60) Caldwell, D.R. (1995). Microbial Physiology and Metabolism. Wm.C. Brown Communications, Inc. USA.

61) Schlegal, H.G. (1993). General Microbiology. (7th ed.), Press Syndicate of the University of Cambridge.

62) Dawes, I. W. & Sutherland L.W.  (I992). Microbial Physiology. (2nd Edition), Oxford Blackwell Scientific Publications.
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	SEMESTER: I & II

PART: III
	22UMICP24: BASIC MICROBIOLOGY PRACTICAL
	CREDITS: 4

HOURS: 3/W


COURSE OBJECTIVES
63) To impart hands on training on the observation and culture of Microbes 
64) To isolate microorganisms from samples
65) To identify bacteria using biochemical tests
66) To study the factors affecting bacterial growth
67) To preserve bacterial cultures

List of Experiments

1. Rules and regulations in Microbiology Laboratory

2. Cleaning and sterilization of glass wares.

3. Principles and operations – Autoclave, Hot air oven, Laminar air flow chamber, Incubator,      centrifuge.

4. Media preparation- Liquid, solid and semi-solid media.

5. Pure Culture techniques:

i) Spread Plate

ii) Pour Plate

iii) Streak Plate

6. Microscope and its operation

7. Staining - Simple Staining-Differential Staining-Gram’s staining and Negative staining- Endospore  staining.

8. Measurement of size of microbes-Micrometry

9. Motility determination by hanging drop technique
10. Effect of pH on the growth of microbes.

11. Effect of temperature on the growth of microbes

12. Effect of salt on the growth of microbes.

13. Determination of growth curve.

14. Measurement of Microbial cell  by i) Direct plate count and ii)  micrometry

15. Biochemical tests:

i) Indole test
ii) MR-VP test

iii) Citrate utilization test

iv) Carbohydrate fermentation test 

v) Triple sugar Iron test

vi) Catalase test

vii) Oxidase test

viii) Urease  test

16. Starch hydrolysis
17. Culture preservation-

i) Saline suspension, low temperature
ii) Agar slant culture covered with oil (Paraffin Method)
COURSE OUTCOMES
On successful completion of the course the student will be able to
68) Acquire basic experimentation skills of growing microorganisms
69) Design and perform experiments in Microbiology 
70) Stain and observe microorganisms
71) Isolate  microorganisms from different samples
72) Carry out preservation of culture
Text Books
73) Rajan, S and Christy, S. (2015). Experimental procedure in Life sciences. Anjanaa Book    House Publishers, Chennai.

74) Cappuccino and Sherman. (2004). Microbiology: A Laboratory Manual. (7th ed.). Benjamin Cummings Publications.

75) Kannan, N. (2002). Laboratory Manual in General Microbiology. Panima.
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	SEMESTER-II
ALLIED -I
	22UBIOA02: BIOCHEMISTRY II
	HRS/WK-3
CREDIT-4


COURSE OBJECTIVES
76) To acquire a wide knowledge on metabolism
77)  To gain knowledge about disorders of metabolism
78) To study the biological functions of vitamins and minerals

79)  To gather information about enzyme structure and function.

80)  To analyse the importance of vitamins and minerals

UNIT –I: METABOLISM







12 Hrs
Metabolism-Catabolism and anabolism-Definition. Reactions of glucose oxidation- Glycolysis, TCA cycle and its energetics, HMP shunt and its significance. Amino acid- transamination and Deamination,reaction, Urea cycle- Formation of urea.
UNIT- II: METABOLIC DISORDERS






12Hrs
Diabetes mellitus- definition. Types and symptoms. Glycogen storage diseases-Types, Renal Glycosuria-Definition and causes. In born errors of amino acid metabolism- Phenylketonuria, Alkaptonuria (Black urine syndrome) and albinism.
UNIT-III: ENZYMES








12Hrs
Enzymes-Definition, IUB system of classification with one example. Mechanism of enzyme action- Lock and key mechanism, Induced Fit theory. Michaleis-Menton equation. Coenzymes- Vitamins as coenzymes (Tabulation of Coenzymes with functions in metabolism).

UNIT-IV: VITAMINS








12Hrs
Vitamins- fat soluble (Vitamin A, D, E and K) and water soluble vitamins (Vitamin B1, B2, B3 and B12),Vitamin C - sources, RDA, biological function and deficiency of the above mentioned vitamins.
UNIT-V: MINERALS








12Hrs
Minerals- sources, RDA, biological functions and deficiency of Calcium, Iron, Phosphorous, Sodium and potassium. Examples of minerals as cofactors in metabolism.
COURSE OUTCOMES
At the end of the course, the student will be able to
81) Understand  the reactions involved in  various metabolic pathways 

82) Recognize the  metabolic disorders 

83) Grasp enzymes classification and their functions 

84) Analyse the source, classification and function of vitamins 

85) Comprehend the sources, RDA and functions of minerals

Text Books
86) Jain J. L., Nitin Jain, Sunjai Jai., (2016) Fundamentals of Biochemistry (7th ed). Chand @ Co.Ltd .,

87) Satyanarayanan U.( 2017 )  Biochemistry Elseiver.
Supplementary Readings
88) David.L.Nelson, Michael. M.CoxLehninger  (2017 ) Principles of Biochemistry  (7thed) Freeman. W.H. and Company.
89) Victor Rodwell Harper’s (2018) Illustrated Biochemistry McGrew. Hill.
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	SEMESTER-I
ALLIED PRACTICAL- I
	22UBIOP01: ALLIED BIOCHEMISTRY PRACTICAL - I
(45 Hours)
	HRS/WK- 2
CREDIT- 3


COURSE OBJECTIVES
90) To acquire a wide knowledge on the qualitative analysis

91)  To gain information in quantitative analysis

92) To study the function groups in biomolecules 

93) To analyse the biological substance by titremetric method.
94) To differentiate the carbohydrateby microscopic examination of the crystal structure.
COURSE OUTCOMES
At the end of the course, the student will be able to
95) Quantify the biomolecules by titration method.

96) Qualitatively analyze the biomolecules.

97) Differentiate the carbohydrates through crystal formation.

I .VOLUMETRIC ESTIMATION






[15Hrs]
· Estimation of Glucose by Benedict’s method. 

· Estimation of Ascorbic acid by 2, 6 dichlorophenol indophenols dye method. 

· Estimation of Glycine by Sorenson’s formal titration.
II. QUALITATIVE ANALYSIS OF CARBOHYDRATES



[15Hrs]
· Qualitative analysis of Glucose, 

· Qualitative analysis of Fructose, 

· Qualitative analysis of Sucrose 

· Qualitative analysis of Maltose, 

· Qualitative analysis of Starch
III. QUALITATIVE ANALYSIS OF AMINO ACIDS




[15Hrs]
· Qualitative analysis of Arginine, 

· Qualitative analysis of Cysteine, 

· Qualitative analysis of Tryptophan 

· Qualitative analysis of Tyrosine 

· Qualitative analysis of Histidine
Text Books
98) Jayaraman J., (2011) Laboratory Manual in Biochemistry New Age International Pvt Ltd Publishers.
Supplementary Readings

99) SawhneyRandhir Singh S. K., (2005) Introductory Practical Biochemistry Alpha Science International, Ltd,2 edition, 

100) Irwin H.Saegal (1991) Biochemical calculationsLiss, Newyork
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	SEMESTER: II

PART: III
	22UMICE26-1: CELL BIOLOGY AND MOLECULAR BIOLOGY
	CREDITS: 3

HOURS: 2/W


COURSE OBJECTIVES
101) To understand the structures and purposes of basic components of prokaryotic and eukaryotic cells 

102) To acquire knowledge of genome organization and cell division

103) To know about cell signalling molecules

104) To learn the basic concept of molecular biology

105) To provide basic information of gene expression and regulation
Unit I : INTRODUCTION TO CELL BIOLOGY




Hours: 9

History of cell biology, cell as basic unit of life, cell theory, Classification of cell types. Structure and organization of Prokaryotic and Eukaryotic cells. Comparison between plant and animal cells. General structure of cytoskeleton.
Unit II : CELL DIVISION






Hours: 9

Organization of Prokaryotic and eukaryotic genome and chromosome, types, Structure and function. Cell cycle – phases of cell cycle. Cell division – mitosis, meiosis their significance. Comparison of mitosis and meiosis cell growth, kinetic of cell growth.
Unit III : CELL SIGNALING






Hours: 9

Cell communication – overview- types of cell signaling – signal molecules – signal amplification receptor types - Development and causes of cancer, Oncogenes, Tumor suppressor genes, Regulation of cell death.
Unit IV : MOLECULAR BIOLOGY





Hours: 9

Introduction to molecular Biology, DNA and RNA as genetic materials. Primary and secondary structure of DNA and RNA. Alternative forma so DNA double helices – Types of RNA. DNA replication.
Unit V : GENE EXPRESSION AND REGULATION



Hours: 9

Central dogma of molecular biology - gene expression - transcription, translation. Post transcriptional processing. Regulation of gene expression – operon - lac and trp operon.
COURSE OUTCOMES
On successful completion of the course the student will be able to
106) Understand the history of cell biology and broad classification of cell types.
107) Understand cell division and the significance of cell cycle and its check points.
108) Have gained insight on types of cell signaling, signal amplification and oncogenes

109) Comprehend the history behind the development of molecular biology
110) Understand the steps involved in transcription, translation and gene regulation.
Text Books
111) Verma, P.S. & Agarwal, V. K. (2016). Cell Biology, Biomolecules, Molecular Biology. Paperback, S. Chand and Company Ltd.

112) Bruce Alberts and Dennis Bray. (2013). Essential Cell Biology. 4th Edn. Garland Science.

113) Karp, G. (2010). Cell and Molecular Biology: Concepts and Experiments. 6th Edn. John Wiley & Sons. Inc.
Supplementary Readings

114) Watson, J. D., Baker, T.A., Bell, S.P., Gann, A., Levine, M., Losick, R & Harrison, S. H. (2014). Molecular Biology of Gene. 7th Edn. Pearson Benjamin- Cummings.

115) De Robertis, E.D.P & De Robertis, E. M.F. (2010). Cell and Molecular Biology. 8th Edn. Lippincott Williams and Wilkins, Philadelphia.

116) Cooper, G. M & Hausman, R. E.(2016). The Cell- A molecular Approach, 7th Edn. Sinauer Associates Inc.  
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	SEMESTER: II

PART: III
	22UMICE26-2: BIOSTATISTICS
	CREDITS: 3

HOURS: 2/W


COURSE OBJECTIVES
117) To understand the basic principle of statistics 

118) To acquire knowledge about statistical tools
119) To know about statistical calculations
120) To learn the applications of statistics in biology
121) To make use of statistics in basic studies

Unit I : INTRODUCTION                            




Hours: 9

Introduction to biostatistics - Definition, statistical methods, biological measurement, kinds of biological data, functions of statistics and limitation of statistics.
Unit II : DATA COLLECTION






Hours: 9

Collection of data, sampling and sampling design, classification and tabulation, types of  representations- graphic–bar diagrams, pie diagrams and curves.
Unit III : CENTRAL TENDENCY





Hours: 9

Measures of central tendency (Averages) Direct, indirect and Shortcut methods; mean, median, mode, geometric mean, harmonic mean.
Unit IV : VARIATION                       





Hours: 9

Measures of dispersion and variability - changes. Deviations – Mean Deviation, Standard  Deviation, Coefficient of variation, Loren Zen’s curve- Skewness and Kurtosis.
Unit V : DISTRIBUTIONS AND ANOVA               



Hours: 9

Inferential statistics - probability and distributions - Poisson, Binomial and Normal distribution-Testing of hypothesis - Chi square test-Students t-test- Correlation-simple and multiple-Regression - ANOVA-one way classification and two way classification.
COURSE OUTCOMES
On successful completion of the course the student will be able to
122) Understand the basics of the biostatistics.
123) Collect data for analysis.
124) Appreciate statistical representation in a scientific data.
125) Gain knowledge about the dispersion and variability.
126) Correlate the significant scientific methodologies and results of the scientific analysis.
Text Books

127) Arora, P.N. & Malhan, P.K. (2008). Bio statistics. Himalaya Publishing house. 

128) Sundar Rao and Richard. (2012). Introduction to Biostatistics and Research Methods, 5th edition, PHI Learning Pvt. Ltd. 

129) Bernard Rosner. (2010). Fundamentals of Biostatistics. (7th Edn.) Cengage Learning.

Supplementary Readings

130) Roland Ennos. Statistical and Data Handling Skills in Biology. Pearson. 2011.

131) Maicello Pagano and Kimberlee Gauvreau, 2nd edition Principles of Biostatistics, Duxbury Press.2000.

132) Jerrold H Zar. Bio statistical Analysis, 5th Ed, Prentice Hall. 2010.
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	SEMESTER: II

PART: III
	22UMICE26-3: BIOINSTRUMENTATION
	CREDITS: 3

HOURS: 2/W


COURSE OBJECTIVES
133) To learn the fundamentals of centrifuge and the applications.

134) To aquire knowledge on colorimetry and types of spectroscopy

135) To study about chromatography

136) To understand the Electrophoresis techniques and the applications 

137) To provide knowledge on Radioisotopic techniques
Unit I : Centrifugation




                                    Hours: 9

Centrifuge - Basic principles of sedimentation (concept of g and rpm) - relative centrifugal force -Types of centrifuges. Centrifugation – Principles and various types (preparative and analytical) – applications.

Unit II : Colorimetry and Spectrophotometry



Hours: 9

Colorimetry - Principle, Beer-Lambert's Law, Applications. Spectroscopy - visible, IR, NMR, UV and atomic absorption spectrophotometry.

Unit III : Chromatography techniques




Hours: 9

Chromatography techniques: Principle, instrumentation and applications of Chromatography – Column, Paper, Thin layer, Gas, liquid chromatography, HPLC.

Unit IV : Electrophoresis techniques




Hours: 9

Electrophoresis techniques: - Principle and types of electrophoresis - paper, gel, proteins and nucleic acids. Immunoelectrophoresis; Applications.

Unit V : Radioisotopic techniques



                          Hours: 9

Radioisotopic techniques - Principle, detection and measurement of Radioactivity; GM counter & Scintillation counter, Autoradiography; Biosensors and their types.

COURSE OUTCOMES
On successful completion of the course the student will be able to
138) Understand principles and applications of centrifuge and centrifugation. 

139) Understand principles and applications of Colorimetry and Spectrophotometry 

140) Evaluate the various types & applications of chromatography 

141) know about various kinds of Electrophoresis techniques

142) understand the working principle and applications of Radioisotopic techniques

Text Books
143) Arumugam,N and Kumaresan,V. 2015. Biophysics and Bioinstrumentation. Saras Publication.

144) Veerakumari, L. 2019. Bioinstrumentation. Chennai: MJP Publisher.

145) John,G  and Webster. (2008). Bioinstrumentation. University of Wisconsin: John Wiley & Sons, Inc.
Supplementary Readings
146) Kothari, C.R., 2013. Research methodology Methods and Techniques. New Delhi: New Age International Pvt. Ltd.

147) Keith Wilson & John Walker. 1994. Practical Biochemistry – Principles and techniques. New York: Cambridge Press. 

148) Geddes, L.A., and Baker, L.E. 2008. Principles of Applied Biomedical Instrumentation. John Wiley & Sons.
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	SEMESTER: III
PART: III
	22UMICC33: IMMUNOLOGY
	CREDITS: 4
HOURS: 4/W

	Course Objectives:
1. To acquire basic knowledge of Immune system and the lymphoid organs.

2. To know the detailed aspects of immunity types and pathways of complement.

3. To llearn about the properties, types and the interactions of antigen and antibodies.

4. To gain the knowledge on Hypersensitivity and Auto immunity.

5. To understand about MHC and Cancer Immunology

	Unit I : Immune system and lymphoid organs




Hours: 12

History scope of Immunology – Haematopoiesis - Cells of the immune system: T cell - B Cell - Granulocytic cells. Organs of the immune system:   Anatomy of lymphoid organs - Primary and Secondary  Lymphoid organs.

	Unit II : Types of immunity and Complement




Hours: 12

Types of immunity– Innate and Acquired Immunity- Complement: Properties and biological functions of complement - classical pathway- Alternative pathway.

	Unit III : Structure, property and interactions of  Antigen - Antibody

Hours: 12

Antigen- Types, properties, Hapten – adjuvants - Immunoglobulins- structure, types and properties. Ag - Ab interactions- Agglutination – Precipitation reactions - Immunofluorescence- ELISA- RIA. Monoclonal Antibody production.

	Unit IV : Hypersensitivity and Autoimmunity




Hours: 12

Hypersensitivity –  Types- Immediate and Delayed type - Hypersensitivity reactions - Auto immune diseases;  Organ specific - Good Pasteur syndrome, Grave's disease, Myasthanis Gravis, Rheumatoid Arthritis, Multiple Sclerosis. 

	Unit V : MHC and Cancer Immunology





Hours: 12

MHC - Structure & types 1 & II - Transplantation - Types of Graft - Graft rejection - GVH-HvG. Cancer Immunology: Types of cancer- Malignant and Benign Tumors - Immuneresponse to cancer.

	Course Outcomes:

On successful completion of the course the student will be able to
CO-1: Understand the basics of Immune Cells and lymphoid organs. 

CO-2: Gain knowledge about immunity and it types and also complement and the pathways.

CO-3: Understand the antigen, antibody types and their functions and the methods of Ag - Ab Interactions.

CO-4: Create awareness about Hypersensitivity and their diseases of Autoimmunity.

CO-5: Learn about MHC and Cancer Immunology.

	Text Books:

1. Kuby, J. (2008). Immunology (7th ed.). WH Freeman and company, New York.

2. Anathanarayanan, R. & Paniker, C.K. (2009). Text Book of Microbiology (8th ed.). Orient and Longman, New Delhi.
3. Gangal, S. & Sontakke, S. (2013). Textbook of Basic and clinical Immunology. Universities Press, (India) Pvt. Ltd., Hyderabad.
Reference books:

1. William E. Paul. (2012). Fundamental Immunology. (7th ed.). Lippincott Williams and Wilkins. 

2. Mohanty, S.K. & Sai Leela, K. (2014). Textbook of Immunology (2nd ed.). Jaypee Brothers Medical Publishers.
3. Weir, D.M. and J. Stewart. (1997). Immunology. (8th ed.), Churchill Livingstone, New York.
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	SEMESTER: III
PART: III
ALLIED: II
	22UMICA03: ENTOMOLOGY
	CREDITS: 3
HOURS: 4/W


Objective:  

1. To provide extensive knowledge in the field of applied entomology.
2. The familiarity between insect and environment was highlighted to various field like agricultural entomology, medical entomology and industrial entomology 

COURSE OUTCOMES 

CO1: To obtain knowledge on basic introduction of entomology 
CO2: To recognize beneficial and harmful insects in the agricultural entomology 
CO3:To describe vector borne diseases, control measures and awareness in medical entomology 
CO4: To identify productive insects in industrial entomology 
CO5: To understand pest control methods and application

UNIT – I Introduction to Entomology

Definition – classification upto orders - scope- Agricultural entomology, Forest entomology, Veterinary entomology, Medical entomology, Forensic entomology, Industrial entomology.

UNIT – II Agricultural entomology

Pest identification marks, nature, symptoms of damage. Any three pests - rice, Maize, sugar cane, cotton, ground nut, brinjal, cardamom, tea, coffee.  Pollinators, Destroyers of insect pests,  Destroyers of weeds, Improve soil fertility.

UNIT – III Medical entomology

Life cycles of arthropod vectors - ticks, mites and fleas. Vector borne diseases: malaria, filariasis, dengue. Vector control- Chemical, Biological, Genetic and Environmental.Insecticide resistance in vectors. Drug resistance in pathogens.
UNIT – IV Industrial Entomology

Productive Insects (a) Honey bee: Apiculture and its scope; life history, Bee products- Honey and Bee wax, and Uses, Bee diseases. (b) Silk moth: Different types of silkworms, life cycle; Sericulture, uses of silk, silk worm diseases. 
UNIT – V Pest control methods and application:

Cultural, mechanical, biological and chemical methods – classification of pesticides. First Aid & precautions in handling pesticides –  pesticide spraying appliances. Residual effects of pesticides on non target organisms.Pesticide industry- production and marketing –Integrated pest management, its importance & applications.

Text Books:

1. Vasantharaj David and T. Kumaraswami 1988. Elements of Economic Entomology Popular Book Depot, Chennai. 

2. Nayar, K.K., Ananthakrishnan, T.N. and B.V. David 1992 General and Applied Entomology Tata McGraw, New Delhi. 

Reference Books: 

1. P.G. Fenemore and AlkaPrakash 1997 Allied Entomology, Wiley Eastern Ltd., New York. 

2. Wigglesworth J.B., 1994. Insect Physiology, Chapman and Hall, London. 

3. Temphare D.B., 1984 A. Text Book of Insects Morphology, Physiology and Endocrinology. S. Chand and Co., New Delhi. 

4. A.Upadhyaya, K.Upathyaya and N.Nath, 2003 Biophysical chemistry, Principles and Techniques,3rd Ed, Himamalaya publishing house.
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	SEMESTER: III
PART: III
	22UMICE36-1: PHARMACEUTICAL MICROBIOLOGY
	CREDITS: 3
HOURS: 3/W

	Course Objectives:
1. To understand the Basic pharamachemistry concept.

2. To understand the Microbial Pharmaceuticals sources.

3. To learn concept of Mechanism and Action of Antimicrobial agent.

4. To known about the Production of Vaccine.

5. To study about the Techniques pharmaceutics.

	Unit I : Basic pharamachemistry concept:





Hours: 9

Standard periodic table of the chemical elements. Volumetric analysis -  Definition of mole, Equivalent, molarity, Normality, Equivalent of acids, Base , Oxidizing and Reducing agents. Calculations involved in the preparation, Dilution, Assay and standardization of  volumetric solutions.

	Unit II : Microbial Pharmaceuticals  Sources




Hours: 9

Biopharmaceutical in production and research, Cytokines, Hormones, Blood products. Antibiotic: Penicillin, Tetracycline, Chloramphenicol. Therapeutical agent against fungal disease.  Antiviral agent -  Antiparasitic agents.

	Unit III : Mechanism and Action of Antimicrobial agent



Hours: 9

Mechanism and action of antibiotics (Inhibitions of cell wall synthesis, Nucleic acid and Protein synthesis). Routes of drug administration volume of distribution - Drug interaction - Therapeutic application of beneficial interactions.

	Unit IV : Vaccines





                         
Hours: 9

Production of Vaccine - BCG and Typhoid. Production of  Toxoid – Tetanus  and Diphtheria. Pharmacopoeia and types. Preparation of Antisera and their standardization.

	Unit V : Pharmaceutical Techniques





Hours: 9

Physical, Chemical and Biological screening methods to check drug purity. Extraction and Purification procedure for drug. Quality assurance and validation: Regulatory aspects of quality control (QC), quality management (QM), Current good manufacturing practice (CGMP) and good laboratory practices ( GCP).

	Course Outcomes:

On successful completion of the course the student will be able to
CO-1: Describe the Basic pharama chemistry concept.
CO-2: Describe the Microbial Pharmaceuticals sources.
CO-3: Understand the concept of Mechanism and Action of Antimicrobial agent.
CO-4: Discuss about the Production of Vaccine.
CO-5: Describe  the pharmaceutical Techniques.

	Text Books:
1. W.B. Hugo & A.D. Russell. Pharmaceutical Microbiology. 2007 (6th Edition). Blackwell Scientific Publications.
2. Waxman DJ and Strominger JL. Beta lactam antibiotics: Biochemical mode of action. Academic press, San Diego, (1982).

3. Kucers A and Bennett N. The use of antibiotics. (4th ed). JB Lippincott, Philadelphia, Williams and Wilkins, New York, (1985).

Reference books:
1. Wolfson J.S. and Hooper D.C. Quinolone Antimicrobial agents. (2nd ed). American society for Microbiology, Washington (1993).

2. Erika J Ernst. Antifungal agent (Method in molecular medicine). Human press, New York.(2015).

3. Jefferies DJ and De Clercq E. Antiviral chemotherapy. John Wiley and sons, Ltd., Chichester , Sussex, England.(1995).
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	SEMESTER: III
PART: III
	22UMICE36-2: ANTIMICROBIAL AGENTS AND RESISTANCE
	CREDITS: 3
HOURS: 3/W

	Course Objectives:
1. To improve awareness about antimicrobial agents.

2. To improve awareness to understand antimicrobial Resistance.

3. To obtain knowledge about some drugs and their resistance.

4. To obtain knowledge about theimpact of antimicrobial resistance.

5. To provide an awareness about education and training of antimicrobial agents.

	Unit I : Antimicrobial Agents






Hours: 9

Definition – Disinfection – Antiseptics - antibiotics - antibacterial, antifungal, antiviral and antiparasitic agents-non pharmaceutical agents (essential oils) - physical agent (Ozone, heat, radiation). Antibacterial agents- mechanism of action: Penicillin, Tetracycline, Chloramphenical, cephalosporins, metronidazole, rifampin, gentamycin, germicidin, polymyxin and sulphonilamide.

	Unit II : Antifungal Agents







Hours: 9

Antifungal agents - mechanism of action: Polyenes, Azoles, Allylamines and Echinocandins, clotrimazole.

	Unit III : Antiviral Agents







Hours: 9

Antiviral agents - Interferon-types of interferon-mechanism of action - Amantadine, rimantadine, peramivir, penciclovirand oseltamivir-Viral vaccines.

	Unit IV : Mode of Action of Drugs






Hours: 9

Mode of action- amphotericin, nystatin and fluorocytosine. Antiprotozoal agents-mode of action (Metranidazole-chloroquine, paramomycin sulfate-quinolines). 

	Unit V : Antimicrobial Resistance






Hours: 9

Introduction to antimicrobial Resistance-Mechanism of Antimicrobial Resistance-Effects of antimicrobial Resistance.

	Course Outcomes:

On successful completion of the course the student will be able to
CO-1: Get deep knowledge about antimicrobial agents.

CO-2: Obtain knowledge about different types of drugs.

CO-3: Understand the mode of action of drugs
CO-4: Understand antimicrobial agents and resistance.
CO-5: Gain knowledge about the impact of antimicrobial Resistance.

	Text Books:
1. Wolfson JS and Hooper DC. Quinolone Antimicrobial agents. (2nd ed).American society for Microbiology, Washington (1993).

2. Waxman DJ and Strominger JL. Beta lactam antibiotics: Biochemical mode of action .Academic press, San Diego. (1982).

3. Kucers A and Bennett N. The use of antibiotics. (4th ed). JB Lippincott, Philadelphia, Williams and Wilkins ,New York. (1985).

Reference books:
1. Cohen MR. Medication errors. American Pharmaceutical association, Washington, DC. (1999).

2. Erika J Ernst. Antifungal agents (Method in molecular medicine).Human press, New York. (2015).

3. Jefferies DJ and De Clercq E. Antiviral chemotherapy. John Wiley and sons, Ltd., Chichester, Sussex, England. (1995).
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	SEMESTER: III
PART: III
	22UMICE36-3: EPIDEMIOLOGY
	CREDITS: 3
HOURS: 3/W

	Course Objectives:
1.

	Unit I : Basic Concepts







Hours: 9

Introduction to Epidemiology, History of Diseases, Types of infection, Sources of infection, Mode of Transmission, Communicable diseases, Non-communicable diseases, Emerging and Reemerging diseases, Role of Genetic and Environmental factors in Disease Causation. Scope of Epidemiology.

	Unit II : Infectious Diseases







Hours: 9

Airborne diseases, Water borne diseases, Vector borne diseases, Zoonotic diseases, Milk borne diseases. Contagious disease.

	Unit III : Toxins

                         




Hours: 9

Toxins - Erythrogenic toxins, Botulinum toxins, Tetanus toxins, Vibrio enterotoxins, Mycotoxins, Staphylococcal Enterotoxin, Endotoxins.

	Unit IV : Disease Prophylaxis






Hours: 9

Disease Prophylaxis and Control measures. Biological control, chemical control, physical control. Endemic, Epidemic, Sporadic and Pandemic disease outbreaks, Etiological agents types, Eradication of diseases. 

	Unit V : Environment and Health






Hours: 9

Environment and Health, Environmental factors that can affect health (Physical, Chemical, Biological), measurement of exposure to physical and chemical agents, Prevention of Environmental pollution, Injury control in working environment, Epidemiology of red traffic accidents.

	Course Outcomes:

On successful completion of the course the student will be able to 
CO-1: Gain knowledge in Epidemiology and infections.

CO-2: Understand the various types of diseases.

CO-3: Ffamiliarize with Toxins produced by pathogenic organisms.

CO-4: Understand the various Prophylactic measures.

CO-5: Analyze the Environmental health factors and disease control.

	Text Books:

1. Park's Textbook of Preventive and Social Medicine. 26th Edition, 2021. K. Park. BanarsidasBhanot Publishers, Jabalpur, India.

2. Brownson RC, Petitti DB. Applied epidemiology: theory to practice. New York: Oxford University Press, 1998.
3. Epidemiology: Beyond the Basics. 2018. Moyses Szklo and F. Javier Nieto (Author). Jones and Bartlett Publishers, Inc.

Reference books:

1. An Introduction to Epidemiology. Thomas C. Timmreck. Jones & Bartlett Learning, 2002.

2. Bonita, Ruth, Beaglehole, Robert, Kjellström, Tord & World Health Organization. (‎2006)‎. Basic epidemiology, 2nd ed. World Health Organization.
3.  Modern Epidemiology. 2012. 3rd Revision. Kenneth J. Rothman, Timothy L. Lash, Sander Greenland. Lippincott Williams and Wilkins.
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	SEMESTER: III
PART: IV

NME: I
	22UMICN37: MICROBIAL DISEASES OF HUMAN
	CREDITS: 2
HOURS: 2/W

	Course Objectives:
1. To understand the diseases, infections, transmission
2. To acquire knowledge about Diarrhoeal Diseases
3. To know about Vectorborne diseases
4. To learn the Airborne infections
5. To provide basic information about Sexually transmitted diseases

	Unit I : Introduction                                      




Hours: 6

Introduction to Diseases, History of Diseases, Types of infection, Sources of infection, Mode of Transmission, Communicable disease, Noncommunicable disease, Types of Pathogenic microorganisms(Bacteria, Viruses, Protozoans, Metazoans, Fungi).

	Unit II : Diarrhoeal Diseases






Hours: 6

Diarrhoeal Diseases, Diarrhoea caused by Bacteria, Protozoan and viruses. Amoebic dysentery, Giardiasis, Balantidiasis. Cryptosporodiasis, Cholera,  Rota viral Diarrhoea.

	Unit III : Vectorborne diseases






Hours: 6

Vectorborne diseases, Malaria, Filariasis, Dengue, Zika fever, ARBO viral infections, Trypanosomiasis, Leishmaniasis.

	Unit IV : Airborne infections           





Hours: 6

Airborne infections, Tuberculosis, Corona viral infections, Common cold, Pneumonia, Adenoviral infections.

	Unit V : Sexually transmitted diseases                     



Hours: 6

Sexually transmitted diseases - HIV/AIDS, Trichomoniasis, Syphilis, Neisseria gonorrhoeae, Hepatitis-B infections, HPV infections. Prevention of sexually transmitted infections.

	Course Outcomes:

On successful completion of the course the student will be able to
CO-1: Understand the types of diseases.
CO-2: Understand the transmission and control of Diarrhoeal Diseases.
CO-3: Understand the transmission and control of Vectorborne Diseases.
CO-4: Understand the transmission and prevention of Airborne Diseases.
CO-5: Understand the transmission and control of Sexually transmitted Diseases..

	Text books:
1. Anathanarayanan, R. & Paniker, C.K. (2009). Text Book of Microbiology (8th ed.). Orient and Longman, New Delhi.
2. Parija, S.C. (2012). Text Book of Microbiology and Immunology (2nd ed.). Elsevier India, New Delhi.
3. Parija, S.C. (2013). Text Book of Medical Parasitology. (4th ed.). All India Publishers and Distributors, Chennai
Reference books:

1. L Collier and J. Oxford. (2000) Human Virology. (2nd ed.). Oxford University Press, Oxford.
2. Murray, P.R., Rosenthal, K.S. & Pfaller, M.A.  (2008). Medical Microbiology. (6th ed.). Mosby - Elsevier.

3. Greenwood, D., Slack, R., Barer M. & Irving, W. L. (2012). Medical Microbiology. (18th ed.). Churchill Livingstone.
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	SEMESTER: III
PART: III
	22UMICS38: ALGAL TECHNOLOGY
	CREDITS: 2
HOURS: 2/W

	Course Objectives:
To learn the basics and applications of Algal Technology

	Unit I : Introduction                                      




Hours: 6

Algae: General characteristics: Ecology and distribution; structure of algal thallus; Classification (Fritsch’s system of classification) Cell structure and components; cell wall, pigment system, reserve food, flagella, methods of reproduction-Role of algae in the environment, agriculture and industries.

	Unit II : Photobioreactor technology





Hours: 6

Photobioreactor technology for microalgae cultivation and their components – Light system, Optical transmission system, Air handling and gas exchange systems, Mixing system, Nutrient system, Instrumentation system and Electrical system.

	Unit III : Micro algae





             
Hours: 6

Cultivation of micro algae:  Algae for biodiesel, Process, strains, Sources of contamination. Bio-pond –    Production in Open Ponds – Harvesting and Oil Extraction:  principles and methods. Cyanobacterial inoculants (BGA): Azolla-Anabaena azollae-Isolation, mass multiplication-role in rice cultivation-crop response-field application.

	Unit IV : Single cell proteins            





Hours: 6

Single cell proteins (SCP): Spirulina as single cell protein-Production of Spirulina-small scale commercial production and mass cultivation (tank construction, culture medium, strain selection, scaling up of the process)- Growth requirements  in Spirulina cultivation (light and pH)-harvesting, drying and packing.

	Unit V : Economic importance of algae                   



Hours: 6

Algae as food and fodder, use of algae in agriculture and space    research, commercial products of algae: Pigments - Astaxanthin, β-Carotenoids, Agar Agar, Alginates, Carrageenin, diatomite, mucilage, minerals and elements - Algae in medicine and biofuels.

	Course Outcomes:

On successful completion of the course the student will be able to
CO-1: Understand the structure and functions of algae.
CO-2: Discuss the advanced algal cultivation technology.
CO-3: Explain about the production of algae in bioenergy and agriculture sector.
CO-4: Learn the importance of Single cell proteins and its harvesting methodology.
CO-5: Know the economical value of algae.

	Text books:
1. H Stein (1973) Handbook of Phycological methods. Culture methods and growth measurements, Cambridge University Press.

2. Selvendran D. (2015) Large Scale Algal Biomass (Spirulina) Production in India. In: D. Das (Ed.) Algal Biorefinery: An Integrated Approach, Springer.

3. O.P. Sharma. Text Book of Algae. 4th edn. 2011. TATA McGraw Hill Publishers, New Delhi.
Reference books:
1. B.R.Vashista, Algae. 8th Edn. 2010. S. Chand and company Publishing.

2. Johri RM, Snehlatha, Sandhya Shrama. A Textbook of Algae. Wisdom Press, New Delhi. 2010.

3. S K Singh and Seema Srivastava (2008) A Textbook of Algae. Campus Books.
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	SEMESTER: IV
PART: III
	22UMICC43: MICROBIAL GENETICS 
	CREDITS: 4
HOURS: 5/W

	Course Objectives:
1. To understand the basic concept of DNA and RAN structure.

2. To understand gene regulation of prokaryotic and eukaryotic organisms.

3. To learn the concept of lac and trp operon.

4. To known about the Gene transfer mechanisms.

5. To study about the Gene mutation.

	Unit I : Genetics         







Hours: 12

Historical Introduction - Nucleic acid: General structure and function of DNA, different forms of DNA, structure, processing and function of different RNA. Experiments to prove DNA and RNA as the genetic materials. Replication of DNA - theta and sigma model.

	Unit II : Gene expression







Hours: 12

Genetic code, Process of Transcription - Initiation, elongation and termination. Different between prokaryotic and eukaryotic transcription. Translation- Initiation, elongation and termination.

	Unit III : Concept of gene regulation





Hours: 12

Concept of operon - constitute enzymes. Inducible enzymes -  lac and trp operon. Promoters, repressors, attenuators, inducers. Gene silencing.

	Unit IV : Gene transfer mechanism





Hours: 12

Transformation - Natural and artificial competence. Transduction - Generalized, abortive and specialized. Conjugation – Hfr, F+, F-. Plasmids - structure, types and functions. 

	Unit V : Mutation                   






Hours: 12

Mutation and it’s types - spontaneous and induced mutation - Detection and isolation of mutants - Ames test - DNA repair Mechanism.

	Course Outcomes:

On successful completion of the course the student will be able to 
CO-1: Describe the basic concept of DNA and RAN structure.

CO-2: Elucidate the gene regulation of prokaryotic and eukaryotic organisms.

CO-3:
Explain the concept of lac and trp operon.

CO-4: Elaborate on Gene transfer mechanisms.

CO-5: Describe the Gene mutation.

	Text books:

1. Berk, A., Kaiser, C.A., Lodish, H., Amon, A., Ploegh, H., Bretscher, A., Krieger, M. & Martin, K.C. (2016) Molecular cell biology. (8th ed.). WH Freeman. 

2. Streips U. N. & R. E. Yasbin. (2002). Modern Microbial Genetics. (2nd ed.) Wiley-Liss, Inc., New York.
3. Robert H. Tamarin. (2002). Principles of genetics. (7th ed.). Tata McGraw Hill P. Ltd., New Delhi.

Reference books:
1. Maloy, S.R. Cronan Jr. J.E, & Freifelder D (1994). Microbial genetics. Jones and Barlett publishers. 

2. Ajoy Paul (2011). Text Book of Genetics - from Genes to Genomes. Books and Allied (P) Ltd, Kolkata.

3. Benjamin A. Pierce. (2002). Genetics; a conceptual approach. W.H. Freeman and Company, United States.
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	SEMESTER: III & IV
PART: III
	22UMICP44: IMMUNOLOGY AND MICROBIAL GENETICS PRACTICAL
	CREDITS: 3
HOURS: 4/W

	Course Objectives:
1. To impart hands on training in Immunology and Microbial genetics
2. To perform blood grouping
3. To perform agglutination tests
4. To study blood smear
5. To isolate mutants

	List of Experiments

1. Separation of serum

2. Separation of plasma

3. Blood grouping 

4. Widal – Slide test

5. ASO test

6. RPR test 

7. RA test 

8. VDRL test

9. Study of blood smear for cell morphology

10. Differential Count

11. WBC & RBC Count

12. Bacterial agglutination
13. Isolation of Mutants

	Course Outcomes:

On successful completion of the course the student will be able to 

CO-1: Acquire basic experimentation skills in immunology
CO-2: Design and perform experiments in immunology 
CO-3: Stain and observe blood cells
CO-4: Test serum samples for diagnostic purposes
CO-5: Isolate bacterial mutants

	Reference Manuals:
1. Sundararajan, T. (2007) Microbiology laboratory manual. (2nd ed.). Chennai.
2. Cappuccino and Sherman. (2004). Microbiology: A Laboratory Manual. (7th ed.). Benjamin Cummings Publications.

3. Kannan, N. (2002). Laboratory Manual in General Microbiology. Panima.


Outcome Mapping 

	
	PO1
	PO2
	PO3
	PO4
	PO5

	CO1
	3
	2
	2
	3
	3

	CO2
	3
	3
	3
	3
	3

	CO3
	3
	3
	3
	3
	3

	CO4
	3
	3
	3
	3
	3

	CO5
	2
	3
	3
	2
	3


(Correlation level: 1 – Low, 2 – Moderate, 3 – High)
	SEMESTER: IV
PART: III

ALLIED: II
	22UMICA04: GENETICS
	CREDITS: 3
HOURS: 4/W


Objective:
· To provide basic knowledge in the field of genetics and applications of modern genetics. 

COURSE OUTCOMES  

CO1: To acquire basic information on genetics and Mendelian laws 
CO2: To understand multiple alleles and pedigree analysis in human traits. 
CO3: To define linkage and crossing over. 
CO4: To describe non-disjunction and gynandromorphs and fine structure of gene 
CO5: To acquire knowledge on mutation, applied genetics and population genetics

UNIT – I Introduction to genetics – Basis of Mendelian Inheritance and Mendelian Laws – mendel’s experiment-monohybrid and dihybrid cross- Interaction of Genes – Complementary Factors, Inhibitory and lethal Factors -Atavism. 
UNIT-II Multiple Alleles – Blood Groups and their Inheritance in man- ABO Blood group inheritance, Rh factor. Pedigree analysis in human traits- uses of pedigree analysis. 
UNIT – III  Linkage-definition, types, linkage inDrosophilaand crossing over -definition, typescrossingoverDrosophila – Morgan’s Experiments - Cytological Evidence for Crossing Over.Sex determination and sex linkage in Drosophila and Man. 
UNIT – IVNon – Disjunction and Gynandromorphs– Cytoplasmic Inheritance -- Maternal effect on Limnaea [shell coiling], Fine Structure of Gene – Cistron –Recon, Muton – Gene Regulation – Operon concept – Lac Operon. 
UNIT – VMutation – Chromosomal Aberrations – examples from Human.Applied Genetics – Animal Breeding – Heterosis, Inbreeding, Out breeding, Out Crossing, Hybrid Vigour. Population Genetics: Hardy Weinberg Law – factors affecting Hardy Weinberg Law. 
Text Books: 

1. Verma, P.S. and V.K. Agarwal, 1995 Genectis, 8th edition, S. Chand & Co, New Delhi. 
2. Veer BalaBastogi, 2019 Genetics, Medtech Publishers.
Reference Books:
1. Gunther S. Stent 1986. Molecular Genetics. Macmillan Publishing Co Inc. 

2. Gardener. 1991. Principles of Genetics. 8th edition. John wiley& sons Inc. New York. Chichester,Brisbane, Toronto, Singapore. 

3. Monroe. W. Strick Berger 2004 Genetics. Printice Hall of India New Delhi. 

4. Nicholls. 2002 Genetic Engineering, Cambridge University Press. UK.
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	SEMESTER: IV
PART: III
ALLIED PRACTICAL: II
	22UMICP02: ENTOMOLOGY AND GENETICS PRACTICAL
	CREDITS: 3
HOURS: 3/W


ENTOMOLOGY
1. Methods of insect collection and preservation - Submission of insect box.

2. Identification of at least 10 insects belonging to different orders. 

3. Mounting of salivary gland of cockroach, mouth parts of cockroach, housefly, and mosquito. 

4. Mounting of different types of antennae and legs of insects, wings and their venation. 

5. Demonstration of digestive, reproductive (male and female) and nervous system of insects (Cockroach or Odontopus).

Spotters 

1. Histological slides –T.S of testis, L.S. of ovary and types, T.S. of carpus cardiacum and T.S. of carpus allatum. 

2. Life history of silkworm (egg, larva, cocoon and adult). 

3. Identification of honey bee sting, Identification of honey bees, drone, workers and queen.

GENETICS

1. Squash preparation of Salivary glands of chironomous larva (Giant chromosome). 

2. Male & Female identification of Drosophila.

3. Observation of common Mutants of Drosophila. 

4. Human Blood Grouping.
OUTCOME MAPPING

	COs
	PO1
	PO2
	PO3
	PO4
	PO5

	CO1
	3
	3
	2
	2
	2

	CO2
	3
	3
	2
	3
	2

	CO3
	3
	3
	2
	2
	2


	SEMESTER: IV
PART: IV

NME: II
	22UMICN47: MICROBIAL TECHNOLOGY
	CREDITS: 2
HOURS: 2/W

	Course Objectives:
1. To provide the first- line knowledge of utilizing microbes for the industrial production.

2. To learn the production of Biofertilizer and the application of Bioremediation.

3. To know the economically viable products from Algae.

4. To learn the mushroom cultivation technique.

5. To gain the knowledge of  and Biogas Production

	Unit I : Mass production of Biofertilizers             




Hours: 6

General account of microbes used as biofertilizerrs, solubilizer and mobilizers. Mass inoculum  production of  Rhizobium - Azospirillum – Azatobacter - Phosphate solubilizers bacteria - Mycorrhizal inoculants - Blue green algae - Azolla

	Unit II : Biological monitoring and Bioremediation



Hours: 6

Biological monitoring of environmental pollution. Biosensors and Biochips. Ecological aspects of biodeterioration. Biological waste treatment and reuses and wastes. Bioremediation of xenobiotic pollutants. Biodegradable plastics.

	Unit III : Microalgal technology






Hours: 6

Microalgal technology - Single cell protein (algae and yeast) – potentials of Spirulina as food and feed - fuel production from microalgae – pharmaceutically valuable compounds from microalgae.

	Unit IV : Mushroom cultivation           





Hours: 6

Cultivation of Oyster and Paddy straw mushroom - Preparation of pure culture & Spawn cultivation - Harvest methods.

	Unit V : Production of Pharmaceuticals and Methane    



Hours: 6

Production of Pharmaceuticals: Antibiotics, Steroids, Human proteins, Vaccines, Vitamins and Enzymes - Methane Production- Economic importance of methylotrophs. Hydrogen fuel. Microbial leaching.

	Course Outcomes:

On successful completion of the course the student will be able to
CO-1: Acquire theoretical and technical knowledge on production of Biofertilizers

CO-2: Gain knowledge about Biological monitoring and Bioremediation techniques.

CO-3: Learn the algal technology to obtain economically valuable compounds.

CO-4: Understand the techniques of Mushroom Cultivation.
CO-5: Understanding about the mass production of pharmaceutical products, importance and compounds of  Methylotrophs.

	Text books:
1. Sathyanarayana, U. (2005). Biotechnology (1st ed.). Books and Allied (P) Ltd.

2. Dubey,R.C. (2013). A textbook of Biotechnology. S. Chand and Company Ltd.  

3. Holger Patzelt and Thomas Brenner, (2008). Handbook of Bioentrepreneurship. Springer press.
Reference books:

1. Rao, N.S., (2007). Biofertilizers in Agriculture. Bombay; Oxford & IBH Publishing Co., Pvt., Ltd.
2. Rao, N.S., (2007). Biofertilizers in Agriculture. Bombay; Oxford & IBH Publishing Co., Pvt., Ltd.
3. Amos Richmond. (2004). Handbook of Microalgal culture: Biotechnology and applied phycology. Blackwell Publishing Ltd.
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	SEMESTER: IV
PART: III
	22UMICS48: MEDICAL LABORATORY TECHNOLOGY
	CREDITS: 2
HOURS: 2/W

	Course Objectives:
1. To appreciate the importance of medical laboratory apparatus and safety measures.

2. To learn about various biochemical analysis procedures 
3. Understand the histological procedure and stains
4. To gain knowledge of importance of blood and its examination

5. To know about the haematological indices

	Unit I : LABORATORY PRACTICES                




Hours: 6

Organization of laboratory and General laboratory apparatus, Maintenance of clinical laboratory instruments. Quality assurance and disposal of wastes. Safety precautions in laboratory and personal cleanlinesss and care with regards to infected materials and chemical burns. Procedures in lab sterilization and Disinfection.

	Unit II : BIOCHEMICAL ANALYSIS &SEROLOGY



Hours: 6

Liver, thyroid, Renal functions and their assessment, blood urea estimation, Serum, uric acid, total protein, albumin, globulin, glucose, cholesterol, bilirubin, estimation. Serological tests – agglutination and precipitation reactions.

	Unit III : HISTOLOGY & STAINING PRINCIPLES

             
Hours: 6

Tissue reception, labeling, fixation for different tissue and sector cutting. Preparation of paraffin blocks (Dehydration, clearing, embedding, blocking). Handling and care of microtome sharpening of razors and section cutting. Preparation of common stains, Congo red, methyl violet, leishman, Giemsa, wright, fields, Jaswanthsingh & Bhattarcharji stains and staining techniques.

	Unit IV : BLOOD ANALYSIS            





Hours: 6

Collection and analysis of blood, blood cells- abnormalities in blood cells – Aaemiae and Leukemia, separation of serum, plasma, complete, differential blood counts. Platlet counts. Blood grouping, blood bank, blood transfusion (Coombs test, cross matching).

	Unit V : HAEMATOLOGICAL INDICES                   



Hours: 6

Coagulation system- clotting time, bleeding time, Estimation of PCV, ESR. Principle,  determination: Wintrobes/ westegren method – Advantages and Disadvantages – factors affecting the process. Anticoagulants.

	Course Outcomes:

On successful completion of the course the student will be able to
CO-1: Outline the general laboratory procedures for collection of various specimens.
CO-2: Gain an insight on the various biochemical analysis.
CO-3: Become acquainted with the preparation of stains and staining techniques and histological practice.
CO-4: Understand the composition of blood, counting of blood cells, ABO grouping, blood transfusion.

CO-5: Have a better understanding on the coagulation mechanisms and erythrocyte sedimentation.

	Text books:
1. Mukerjee, K.L.(1988). Medical Laboratory Technologies.  Vol – III. Tata McGraw Hill Publishers, New Delhi.

2. Mukerjee, K.L.(1988). Medical Laboratory Technologies: A Procedures Manual for Routine Diagnostic Tests. Tata McGraw Hill Publishers, New Delhi.

3. Maheswari, N. (2008). Clinical Pathology, Haematology and Blood Banking (for DMLT students). 2nd Edn. Jaypee Brothers Medical Publishers.
Reference books:
1. Mehdi, S. R. (2006). Laboratory Procedures in Haematology. 1st Edn. Jaypee Publishers.

2. Barbara, H., Estridge and Anna, P., Reynolds. (2011). Basic Clinical Laboratory Techniques. 6th Edn. Cengage learning publishers, United States.

3. Ramani Sood. (2009). Laboratory Technology (Methods and Interpretations). 6th Edn. J.P. Bros, New Delhi.
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	SEMESTER: V
PART: III
	22UMICC51: SOIL AND AGRICULTURAL MICROBIOLOGY
	CREDITS: 4
HOURS: 4/W

	Course Objectives:
1. To understand the distribution of microorganisms in soil
2. To acquire knowledge of biological nitrogen fixation

3. To know about various microbial diseases of plants

4. To learn about PGPR and biocontrol agents
5. To illustrate the types and characteristics of biofertilizers

	Unit I : Soil Microflora                     





Hours: 12

Soil Microbiology - Soil Structure, classification of soil. Physical and Chemical Properties of soil. Role of microflora in soil fertility. Factors influencing soil microflora.

	Unit II : Biological Nitrogen Fixation          




Hours: 12

Nature of Soil organisms and their interaction. Positive and negative interaction. Soil nitrogen - Biological Nitrogen fixation - symbiotic nitrogen fixers - non-symbiotic nitrogen fixers. Activation of nitrogenase enzyme complex. Genetics of nitrogen fixation. Role of phosphate solubilizers.

	Unit III : Plant Diseases







Hours: 12

Principles of plant infection - Disease cycle, Symptoms - Bacterial diseases – Citrus canker, Blight of rice, Wilt of Potato. Fungal Diseases - Tikka leaf spot in groundnut, smut of Sugarcane, Rust of wheat, Wilt of cotton. Viral Diseases - TMV, CMV and Tungro disease of rice. Microbial diseases of plants - Diagnostic methods and control measures.

	Unit IV : PGPR and Biocontrol Agents





Hours: 12

Plant growth promoting Rhizobacteria - Rhizosphere effect of Soil. Biopesticides and their importance – Bacterial, Fungal and Viral – Bacillus thuringiensis, Pseudomonas fluorescens, Trichoderma sp. Biocontrol agents of phytopathogens - Mechanisms of control

	Unit V : Microbial Inoculants                                  



Hours: 12

Biofertilizers - Advantage over chemical fertilizers. Types, production of Bacterial Biofertilizers. Isolation, mass inoculum production, field applications and importance of bioinoculants – Frankia, Blue green algae, Azolla. Mycorrhizae - inoculum production and applied aspects of ecto and endo mycorrhizae. Plant response to biofertilizer applications.

	Course Outcomes:

On successful completion of the course the student will be able to 
CO-1: Outline the types, physical and chemical properties of soil
CO-2: Gain knowledge on soil microflora interaction and nitrogen fixation

CO-3: Explain the role of microorganisms in plant infection and diseases
CO-4: Compile the significance of PGPR and biocontrol agents
CO-5: Understand the role of biofertilizers and their importance

	Text Books:

1. Subba Rao, N.S. (2004). Soil Microbiology. (4th ed.) Oxford and BH publishing Co. Pvt. Ltd., New Delhi.

2. Sambamurty, A. (2009). Textbook of plant pathology, International Publishing House, New Delhi.

3. Alexander, A.M. (1987). Introduction to Soil Microbiology. (5th ed.). John Wiley and Sons.

Reference books:

1. Rangasamy, G & Bagyaraj, D.J. (1993) Agricultural Microbiology. (2nd ed.) Asia Publishing House.

2. Glick, B.R. (2015). Beneficial Plant Bacterial interaction. Springer.

3. Subba Rao, N.S., Venkataraman, G.S. & Kannaiyan S. (1993). Biological nitrogen fixation. ICAR Pub., New Delhi.
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	SEMESTER: V
PART: III
	22UMICC52: MEDICAL BACTERIOLOGY AND MYCOLOGY
	CREDITS: 4
HOURS: 4/W

	Course Objectives:
1. To understand the bacterial pathogens and their virulence pattern
2. To learn about enteric pathogens
3. To learn about bacterial pathogens
4. To study the basics of mycology
5. To study the Fungal pathogens

	Unit I : Basic Concepts







Hours: 12

Bacterial infections and its Virulence factors. Morphology, Classification, Cultural Characteristics, pathogenicity, Laboratory diagnosis and Prophylaxis. Staphylococci, Streptococci, Pneumococci, Neisseria meningitidis and Neisseria gonorrhoeae.


	Unit II : Bacterial pathogens






Hours: 12

Escherichia coli, Klebsiella pneumoniae, Salmonella typhi, Shigella dysenteriae, Proteus sps, Vibrio cholerae, Pseudomonas aeruginosa.








	Unit III : Bacterial pathogens






Hours: 12

Mycobacterium tuberculosis, M.leprae, Brucella, Yersinia, Haemophilus, Helicobacter, Bordetella, Clostridium perfringens, C. tetani, Spirochetes.

	Unit IV : Basic mycology







Hours: 12

Introduction – Characteristics of fungi - Morphology - Dimorphic yeasts - Classificationof medicallyimportant fungi - Laboratory diagnosis of fungal infections - Antifungal agents - Superficial cutaneous mycosis – Malssezia infections, Tinea nigra, Piedra, Dermatophytoses

	Unit V : Fungal pathogens    






Hours: 12

Subcutaneous mycoses - Mycotic mycetoma, - Systemic mycoses – Histoplasmosis, Blastomycosis, Coccidioidomycosis, Paraccoccidioidosis - Opportunistic systemic mycoses - Aspergillosis, Penicilliosis- Yeasts of medical importance- Candida, Cryptococcus - Mycotoxicoses

	Course Outcomes:

On successful completion of the course the student will be able to 
CO-1: Gain knowledge in Bacterial infections.
CO-2: Understand the diseases of Enterobacteriaceae
CO-3: Get familiar with intracellular bacterial pathogens
CO-4: Understand the medical importance of fungi and treatment of fungal diseases
CO-5: Elaborate mycotic infections caused by Dimorphic fungi

	Text Books:

1. Kanungo, R. (2017). Ananthanarayan and Paniker’s Text Book of Microbiology (10th ed.). Universities Press (India) Private Limited, Hyderabad.

2. Parija, S.C. (2012). Text Book of Microbiology and Immunology (2nd ed.). Elsevier India, New Delhi.

3. Jagadish Chander. (2002). Text Book of Medical Mycology, (2ndEdition),Mehta Publishers, New Delhi.
Reference books:

1. Riedel, S., Morse, S.A., Mietzner, T.A. & Miller, S. (2019). Jawetz Melnick & Adelberg’s Medical Microbiology. 2019 (28th ed.). Mc Graw Hill.
2. Murray, P.R., Rosenthal, K.S. & Pfaller, M.A.  (2008). Medical Microbiology. (6th ed.). Mosby - Elsevier.

3. Greenwood, D., Slack, R., Barer M. & Irving, W. L. (2012). Medical Microbiology. (18th ed.). Churchill Livingstone.
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	SEMESTER: V
PART: III
	22UMICC53: INDUSTRIAL MICROBIOLOGY
	CREDITS: 3
HOURS: 4/W

	Course Objectives:
1. To know the industrial importance of microorganisms
2. To know about design of fermenters and its types. 

3. To learn the media formulation and fermentation process.

4. To comprehend the techniques and underlying principles in downstream processing.

5. To appreciate how microbiology is applied in the production of industrially useful compounds.

	Unit I : Screening and Strain Improvement




Hours: 12

General concepts of industrial microbiology - Industrially important microorganisms - Primary and secondary screening and preservation of industrially important strains - Major classes of products and processes. Strain improvement.

	Unit II : Fermenter and its types






Hours: 12

Fermenter - Design and basic functions. Types of fermenters- Stirred tank, Packed bed Bioreactor, Fluidized bed reactors, Trickle flow reactors and Airlift bioreactors.

	Unit III : Media formulation and process





Hours: 12

Fermentation media - formulation strategies, Sources of carbon, nitrogen, vitamin and mineral, Oxygen requirements, role of buffers, precursors, inhibitors, inducers and antifoams. Sterilization of fermentation equipment, air and media. Types of Fermentation.

	Unit IV : Downstream processing






Hours: 12

Downstream processing- recovery and purification of fermentation products (intracellular and extracellular), cell disruption, precipitation, filtration, centrifugation, solvent recovery, chromatography, Ultrafiltration and drying, Immobilization of cell and enzymes. 

	Unit V : Industrially important microbial products



Hours: 12

Microbiological production of alcohols – Ethanol, Glycerol, Alcoholic beverages – Wine, Beer, Antibiotics - Penicillin, Streptomycin, Vitamins - C, B12, Organic acids – Citric acid, Lactic acid, Aminoacids – Lysine, glutamic acid, Enzymes – Amylase, Protease. Recycling and disposal of industrial wastes.

	Course Outcomes:

On successful completion of the course the student will be able to 
CO-1: 1. Screen, isolate and improve the beneficial microorganisms from the environment for improved yield.  

CO-2: Understand the fermenter and its types.

CO-3: Gain knowledge on Media formulation

CO-4: Understand the downstream and purification processes.

CO-5: Describe the production of commercially important  microbial products

	Text Books:

1. Patel, A.H. (2005).  Industrial Microbiology. Laxmi Publications, New Delhi.
2. Maheswari, D.K., Dubey, R.C., & Kang, S.C. (2006). Biotechnological applications of microorganisms – A Techno-Commercial Approach.  I.K. International Publishing House Pvt. Ltd., New Delhi.
3. Sivakumar, P.K., Joe, M.M., and Sukesh, K. (2010). An introduction to Industrial Microbiology (1st ed.). S. Chand and Company Ltd., New Delhi.

Reference books:
1. Stanbury, P.F., Whitaker. A., and Hall. S.J. (1999). Principles of Fermentation Technology (2nd ed.). Aditya Book (p) Ltd., New Delhi.
2. Casida, L.E. Jr. 1993. Industrial Microbiology (5th ed.). Wiley Eastern Ltd., New Delhi.
3. Prescott, L.M., Harley, J.P., and Helin D.A.2002. Microbiology (5th ed.). McGraw Hill, New Delhi.
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(Correlation level: 1 – Low, 2 – Moderate, 3 – High)
	SEMESTER: V
PART: III
	22UMICC54: FOOD MICROBIOLOGY
	CREDITS: 4
HOURS: 4/W

	Course Objectives:
1. To learn the basic relationship between food and microorganisms

2. To understand the principles of food preservation and food Sanitation

3. To acquire knowledge on fermented foods

4. To analyze the mechanisms of food spoilage

5. To understand food borne diseases and food standards and quality assurance

	Unit I : Microorganisms in food       





Hours: 12

Food as a substrate for Microorganisms - Important microorganisms in food (Bacteria, Molds and Yeasts). Sources of Contamination of food. Factors that influence microbial growth in food – Intrinsic factors, Extrinsic factors. Microorganisms as Food – SCP.

	Unit II : Preservation and Food Sanitation




Hours: 12

Principles of food preservation- General principles and application methods – Asepsis, Removal of Microorganisms, Anaerobic conditions. High Temperature, Low Temperature, Drying and Food additives. Food Sanitation, Good manufacturing process, Hazard analysis, Critical control points and personnel hygiene.

	Unit III : Fermented Foods







Hours: 12

Food fermentation – Fermented dairy products (Cheese, Yoghurt) fermented beverages – Beer, Wine, Vinegar. Fermented foods- idly, dosa, Sauerkraut, Pickled cucumber, soy sauce, Bread. Spoilage of Fermented dairy products.

	Unit IV : Food Spoilage







Hours: 12

Spoilage of Food- Vegetables and Fruits, Cereals, Eggs, Milk and Milk Products, Meat and meat products, Fish and Sea foods. Spoilage of Canned foods. 

	Unit V : Foodborne Diseases and Quality Assurance



Hours: 12

Food borne infections and intoxications. Bacterial and Non- Bacterial. Food standards and quality assurance – HACCP, FDA, WHO, FSSAI, ISI, EPA, BIS, AGMARK, INFOSAN.

	Course Outcomes:

On successful completion of the course the student will be able to 

CO-1: Understand the role of microbes in food

CO-2: Familiarize the preservation techniques in food and food sanitation
CO-3: Gain acquaintance about fermented foods

CO-4: Create awareness about spoilage of food by microbes
CO-5: Get the knowledge about food standards and  food borne outbreaks

	Text books:

1. Frazier, W. C. & Westhoff, D.C. (2014). Food Microbiology. (5th ed.). Tata McGraw- Hill Publishing Ltd., New Delhi.

2. Adams, M.R. & Moss, M.O. (2014). Food Microbiology. The Royal Society of Chemistry, Cambridge.

3. Doyle, M.P. (2005). Handbook of Hygiene Control in the Food Industry. (1st ed.). Woodhead Publishing.

Reference books:
1. Bamforth, C. W. (2005). Food, Fermentation and Microorganisms, Blackwell Science.

1. 2. Jay, J. M. (2013). Modern Food Microbiology. (7th ed.). CBS Publishers and Distributors., New Delhi.

2. 3. Robinson, R. K. (2002) Dairy Microbiology: Milk and Milk Products. (3rd ed.) Wiley Publishers.
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	SEMESTER: V
PART: III
	22UMICE58-1: BIOINFORMATICS
	CREDITS: 3
HOURS: 4/W

	Course Objectives:
1. To introduce computers in biological studies
2. To learn about biological databases.

3. To obtain knowledge about sequence alignment.

4. To obtain knowledge about protein sequences.

5. To provide information on phylogenetic analysis.

	Unit I : Introduction              






Hours: 9

Introduction to bioinformatics – history and its development – scope, applications and potentials of bioinformatics-Human genome project.

	Unit II : Biological Databases






Hours: 9

Introduction to Biological databases – NCBI, EMBL, PIR, SWISS-Prot, DDBJ, Genbank, PubChem.

	Unit III : Sequence alignments






Hours: 9

Pairwise and Multiple sequence alignments: Basic concepts of sequence alignment-use of pairwise alignments and Multiple sequence alignment for analysis of Nucleic acids and Protein     sequences –BLAST-FASTA- ClustalW.

	Unit IV : Proteins                   






Hours: 9

Structure of Protein-Classification-Analysis of three dimensional structures of protein, RCSB-PDB, Swiss-PROT, SCOP, CATH. Protein visualization tool-RASMOL, Swiss PDB viewer.

	Unit V : Phylogenetic Analysis






Hours: 9

Phylogeny: Phylogenetic analysis-Definition and description of phylogenetic trees and various types of tree, method of construction of phylogenetic trees (distance based method (UPGMA, NJ), Maximum Parsimony and Maximum Likelihood method).

	Course Outcomes:

On successful completion of the course the student will be able to

CO-1: Know the history and scope and applications of bioinformatics.
CO-2: Discuss the brief about biological databases.
CO-3: Determine the importance of sequence alignment in biological system.
CO-4: Learn the computer aided protein analysis methods.

CO-5: Understand the construction of phylogenetic tree of life.

	Text Books

1. Chavali LN. Bioinformatics and Bioprogramming in C, Universities Press, (India) Pvt. Ltd,     Hyderabad, India. 2009.

2. Ruchi Singh and Richa Sharma. Bioinformatics: Basics, algorithms and applications, Universities Press, (India) Pvt. Ltd, Hyderabad, India. 2010.

3. Zhumur Ghosh and Bibekanand Mallick, Bioinformatics: Principles and Applications. Oxford University Press. 2008.

Reference books:
1. Bryan Bergeron, Bioinformatics computing First Indian Edition, Prentice Hall. 2003.

2. Des Higgins and Willie Taylor, Bioinformatics: Sequence, Structure and databanks. Oxford    University Press. 2002.

3. Prakash S Lohar. Bioinformatics, MJP Publisher. 2009.
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	SEMESTER: V
PART: III
	22UMICE58-2: BIO-NANOTECHNOLOGY
	CREDITS: 3
HOURS: 4/W

	Course Objectives:
1. To understand the basic Introduction and history of nanoparticles.
2. To understand the Microbial synthesis of nanoparticles.
3. To learn concept of physical and chemical properties of nanoparticles.
4. To known about the Polymeric, Lipid nanoparticles for drug delivery.
5. To study about the Health and safety implication from nanoparticles.

	Unit I : Introduction              






Hours: 12

Introduction - History and recent developments- sources of nanoparticles -  Characterization of nanoparticles - Microbial producers of nanoparticles - Advantages of Microbial nanoparticles  -  Application.

	Unit II : Synthesis of nanoparticles






Hours: 12

Microbial synthesis of nanoparticles - Synthesis of nanodrugs - Metal nanoparticles and drug delivery vehicles - Nanoshells - Tech to dentrimers nanoparticles drug systems - Diagnostic application of nanotechnology

	Unit III : Properties of nanoparticles





Hours: 12

Physical and Chemical properties of nanoparticles - Types, functions - silver , Gold and titanium. Electrochemical properties of nanoscale materials, Intra – Molecular bonding, Inter molecular bonding, Nanocatalysis. Interaction between biomolecules  and nanoparticle surfaces.

	Unit IV : Drug Delivery                   






Hours: 12

Polymeric, Lipid nanoparticles for drug delivery, micelles drug delivery. Biosensors - Protein in nanotechnology enabled sensors- Microarrays- cell bio chips -  in vitro characterization -  in vivo investigation

	Unit V : Applications              






Hours: 12

Health and safety implication from nanoparticles: Health issues  - Environmental issues  - Need for regulation  -  Social implications: possible military applications- potential benefits and risk for developing countries

	Course Outcomes:

On successful completion of the course the student will be able to

CO-1: Describe the basic Introduction and history of nanoparticles.
CO-2: Describe the Microbial synthesis of nanoparticles
CO-3: Determine the the physical and chemical properties of nanoparticles.
CO-4: 
Discuss the Polymeric, Lipid nanoparticles for drug delivery
CO-5: Describe the Health and safety implication from nanoparticles

	Text Books

1.Bandyopadhyay, A.K., (2008). Nanomaterials, New age International publisher. New Delhi.  

2.Rosenthal, S.J. Wright, D.W., (2005). Nanobiotechnology protocols (Methods in Molecular Biology) Human Press Publisher, Totowa, New Jersey.

3. Poonam, T. and Sheefali, M.T., (2011). In vitro methods for nanotoxicity assessment: advantages and applications. Arch. Appl. Sci. Res., 3(2):389-403. 

Reference books:
1. Jain Taylor, K.K., (2006). Nanobiotechnology Molecular diagnostics: current techniques and applications (Horizon Bioscience) 1st edition, Basel, Switzerland

2. Johnston, H.J., Hutchison, G., Christensen, F.M., Peters, S., Hankin, S. and Stone, V., (2010). A review of the in vivo and in vitro toxicity of silver and gold particulates: Particle attributes and biological mechanisms responsible for the observed toxicity. Cri. Rev. Toxicol., 40(4).

3. Batley, G.E., Kirby, J.K., and McLaughlin, M.J., (2013). Fate and risks of nanomaterials in aquatic and terrestrial environments. Accounts of Chem. Res., 46(3): 854–862.
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	SEMESTER: V
PART: III
	22UMICE58-3: MARINE MICROBIOLOGY
	CREDIT: 3
HOURS: 4/W

	Course Objectives:
1. To understand Microbial Diversity and significance.

2. To understand the role of microorganisms in the ocean.

3. To obtain the knowledge about cultivation of marine microbes.

4. To gain a deep knowledge about planktons and fisheries.

5. To obtain knowledge about marine microbial produts.

	Unit I : Marine Biology







Hours: 9

Introduction to marine biology, General classification and taxonomy of marine microorganisms. Distribution of microorganisms in the marine habitats. Role of microbes in nutrient cycling in the Ocean. Microbes of extreme environment -Hydrothermal vents, polar regions and Deep sea.

	Unit II : Characteristics of Marine Microorganisms



Hours: 9

Methods of studying microorganisms-sample collection -isolation and identification: Cultural, morphological, physiological, chemical and molecular characteristics-Preservation methods of marine microbes. Role of microorganisms in carbon,nitrogen,phosporus  and sulphur cyles in the sea under different environments and Mangrooves.

	Unit III : Marine Planktons







Hours: 9

Environmental factors affecting life in the oceans-Salinity, temperature, light, currents, waves, tides, oxygen and carbon di oxide. Vertical migration of zooplankton, phytoplankton-plankton and fisheries.

	Unit IV : Sea Foods








Hours: 9

Pathogenic microorganisms, distribution, indicator organisms, prevention and control of water pollution, quality standards. Microbiology of shellfish products. Rapid diagnosis of contamination in sea foods and aquaculture products.

	Unit V : Marine Microbial Products





Hours: 9

Marine microbial products-agar-agar, weed fertilizers-Astaxanthin, Beta carotene -enzyme –antibiotics - antitumour agents - polysaccharides - biosurfactants and pigments. Preservation method of sea foods. Quality control and regulations for Microbial quality of fishes, shellfish. Marine living resources used for food and drugs. 

	Course Outcomes:

On successful completion of the course the student will be able to
CO-1: Understanding the role of microorganisms in the Ocean.

CO-2: Gain knowledge about the cultivation of marine microorganisms.

CO-3: The understanding of the relationship between phytoplankton and zooplankton in aquatic ecosystem.

CO-4: Obtain knowledge about seafoods and their contamination by microorganisms.

CO-5: Obtain knowledge about marine microbial products.

	Text Books:

1.Belkin.s .,&Colwell RR.,Ocean and Health: Pathogens in the Marine Environment, Springer .2005.

2.Bhakuni DS& Rawat DS.Bioactive marine natural products. Anamaya publishers, New Delhi,2005.

3.Elay AR.Microbial  food poisoning . Chapman and Hall, London.1992.

Reference books:
1. Hunter-Cevera J.,Karl D & Buckley M.Marine Microbial Diversity : the key to earth’s habitability,American Academy of Microbiology.2005.

2.Munn C. Marine Microbiology: Ecology and applications, Garland science, Taylor and Francis group,NY.2011.
3.Scheper T.Advances in biochemical Engineering / Biotechnology- Marine Biotechnology I/.Springer 2005.
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	SEMESTER: V
PART: III
	22UMICS59: MUSHROOM TECHNOLOGY
	CREDITS: 2
HOURS: 2/W

	Course Objectives:
1. To obtain a good knowledge about Mushroom cultivation.

2. To differentiate edible and Poisonous Mushrooms and their effects.

3. To list the importance of Mushroom.

4. List out the Nutrient Profile of Mushroom.

5. To obtain a good understanding of Mushroom cultivation and its disease control.

	Unit I : History  and classification of Mushroom 




Hours: 6

Mushroom – Historical developmentOrigin,Characteristics,Importance,Morphology.Classification of Mushroom,Nutritional value off Mushroom; Medicinal value of Mushroom; Edible Mushroom and Poisonous Mushroom; Medicinal and Environmental uses of Mushrooms.

	Unit II : Types of Mushrooms           





Hours: 6

Types of Mushroom; Cultivation of Button Mushroom (Agaricus bisporus), Oyster Mushroom(Pleurotus),Milky Mushroom (Calocybe indica),and Paddy straw Mushroom(Volvariella volvaceae); Management of waste generated during Mushroom Cultivation.

	Unit III : Cultivation of Mushrooms



             
Hours: 6

Substrate used for Mushroom Cultivation; spawn production for mushroom cultivation-starter culture, sterilization process, preparation of media and slants, mother spawn ,preparation of final spawn, precaution and storage of spawn.

	Unit IV : Diseases of Mushroom            





Hours: 6

Diseases of Mushrooms-Bacterial disease (Bacterial blotch ,Mummy disease),Viral disease (Die back disease):Fungal diseases (Dry bubble disease, Wet bubble disease), Fungal competitors during Mushroom cultivation -Green Mould, Olive Green Mould, Yellow Mould, Lipstick Mould and Cinnamon Mould.Insects Management during Mushroom Cultivation.

	Unit V : Harvesting and Economical Importance of Mushrooms

Hours: 6

Harvest technology and impact of Mushroom cultivation:Harvesting , Grading,Packaging,Storage,Transportation, Preservation and Marketing; Environmental impact of Mushroom Cultivation ; Mushroom food recipes; Economical value of Mushroom . Current research thoughts in Mushroom Technology.

	Course Outcomes:

On successful completion of the course the student will be able to
CO-1: Obtain the information about the cultivation and Disease controlmof Mushroom.
CO-2: Gain knowledge about the nutritional value and medicinal value of Mushrooms
CO-3: Obtain knowledge about different types of Mushrooms.
CO-4: Mainatanance of pure culture and outline the post-harvest practices.
CO-5: Assess the nutrient and medicinal value of edible Mushrooms and analyse the effects of Poisonous Mushroom.

	Text books:

1. Alice,D., K.Muthusamy &M.Yesuraja.,(1999).Mushroom Culture, Agriculture College ,Research Institute publication,Madurai, Tamilnadu,India.

2. Kannaiyan., (2001). Handbook of Edible Mushrooms ,TNAU Publication, Coimbatore, India.

Reference books:

1.Tripathi,D.P.,(2005).Mushroom cultivation, Oxford and IBH publishing Co.Pvt.Ltd.,New Delhi, India.

2.Naidu,N.N.R.,(2008). Management and Entrepreneurship ,I.K.International Pvt.Ltd.,India.

3.Nita Bhal,(2000).Handbook of Mushrooms,(2nd ed).Volume I&II New Delhi, India.
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	SEMESTER: VI
PART: III
	22UMICC61: ENVIRONMENTAL MICROBIOLOGY
	CREDITS: 4
HOURS: 4/W

	Course Objectives:
1. To learn microbial association and their roles in environments.

2.To enumerate air borne microorganisms and their role in air

3. To gain knowledge on microorganisms in aquatic ecosystem.

4. To obtain knowledge about Bioremediation mechanisms by Microbes.

5. To describe the process of solid waste treatment and determine the role of microorganism in Water pollution and water quality.

	Unit I: Aeromicrobiology






            Hours: 12

Common Terminologies in Microbial Ecology; Microbial ecosystem and its types; Major role of microorganisms in ecosystem; Atmosphere - relationship between Microorganisms and Atmosphere ;Sampling of air, Aeroallergens, droplet, droplet nuclei, Airborne diseases;Air pollution ,Green house effect; Air sanitation.

	Unit II: Aquatic Microbiology






Hours: 12

Aquatic Ecosystem -Major communities of Aquatic ecosystem (photoplankton and zooplankton); Types of Aquatic Ecosystem – Freshwater Ecosystem ,Marine Ecosystem, Mangroove Ecosystem; Water zonations; Eutrophication; Water pollution ;  Bacteriological analysis of water ;Waterborne diseases; Purification of Water.

	Unit III : Biogeochemical cycle






Hours: 12

Environmental ecosystem: Soil, Water, air environment. Microbial Interaction. Organic matter decomposition- Formation and composition of soil organic matter – Fulvic acid and Humic acid. Biogeochemical cycle - Carbon cycle, Nitrogen cycle, phosphorous cycle, sulphur cycle, Iron cycle.

	Unit IV : Waste Management






Hours: 12

Microbiology of sewage – chemical and biochemical characteristics of sewage. Solid and liquid waste management - Incineration, composting. Sewage treatment - small scale sewage treatment and large scale sewage treatments (primary, secondary, tertiary treatments and Anaerobic Sludge Digestion). 

	Unit V : Bioremediation        






Hours: 12

Bioremediation: Uranium, Hydrocarbons, Pesticides; Biodegradation; Bioaccumulation; Bioleaching; Biodeterioration of paper, Leather, Wood, Textiles, stone and concrete; Microbial degradation of xenobioties. Current research thoughts in Environmental Microbiology.

	Course Outcomes:

On successful completion of the course the student will be able to 
CO-1: Gain knowledge about airborne organisms and assessment of air quality techniques
CO-2: Provides deep knowledge on microbial communities in aquatic microbiology
CO-3: Understanding the role of microorganisms in recycling soil nutrients
CO-4: Obtain deep knowledge on waste water treatment technologies

CO-5: Gain knowledge about general principles and subject knowledge in the field of bioremediation

	Text books:

1. Saranraj, P., & Sivasakthivelan, P. (2020). Text book of Environmental Microbiology. (1st ed.). JPS publications, India.

2. Jacquelyn, G. & Black.(2012). Microbiology-Principles and Explorations. (8th ed.). John Wiley & sons, USA.

3. Joseph C. Daniel. (1996). Environmental Aspects of Microbiology. Brightsun Publications, Chennai.
Reference books:
1. Atlas and Bartha. (1998). Microbial Ecology - Fundamental and Applications. Benjamin/ Curmmings Publishing Company, Inc., California
2. Grant W. D. and Long P.E. (1981) Environmental Microbiology. 1981. Blackie and Son Ltd,, Glasgow

3. Sharma, P.D. (2016). Environmental Microbiology. 2016. Rastogi Publications, Meerut, India.
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	SEMESTER: VI
PART: III
	22UMICC62: MEDICAL PARASITOLOGY AND VIROLOGY
	CREDITS: 4
HOURS: 4/W

	Course Objectives:
1. 1. To understand the fungal pathogens and their virulence pattern
2. To learn about enteric Parasites of Human
3. To learn about the pathogenecity of parasites of other body sites
4. To study the basics of virology
5. To study the viruses of human

	Unit I : Basic Concepts







Hours: 12

Introduction – Classes of parasites – Classes of hosts– Host-parasite relationship – Sources of infection – Modes of transmission – Pathogenesis– Laboratory diagnosis of parasitic diseases – TreatmentEntamoeba histolytica,Giardia lamblia, Trichomonas vaginalis, Leishmania donovani, Trypanosoma brucei complex

	Unit II : Parasites of Human






Hours: 12

Plasmodium species, Toxoplasma gondii, Cryptosporidium parvum, Balantidium coli

	Unit III : Parasites of Human






Hours: 12

Taenia saginata, Taenia solium, Schistosoma haematobium, Fasciola hepatica, ,Trichuristrichiura, Ancylostoma duodenale, Ascaris lumbricoides, Enterobius vermicularis, Wuchereriabancrofti.

	Unit IV : Outline of Virology






Hours: 12

General properties of viruses - Outline of animal tissue culture - Virus-Host interactions – Classification - Prions - antiviral agents - Morphology, pathogenesis, laboratory diagnosis and control of the following viruses - Pox viruses - Herpes viruses, ,Picorna viruses,Rhabdo viruses.

	Unit V : Viruses of Human

             




Hours: 12

Orthomyxo viruses, Paramyxoviruses, Corona viruses - Adeno viruses, Hepatitis viruses
- Rubella virus, Rota virus, Retro viruses, Arboviruses, Oncogenic viruses, Viral Vaccines.

	Course Outcomes:

On successful completion of the course the student will be able to 
CO-1: Gain knowledge about the identification of parasites.

CO-2: Understand the various parasitic infections.

CO-3: Familiarize the identification of parasites.

CO-4: Gain knowledge about the characteristics of viruses.
CO-5: Understand the various viral infections.

	Text Books:

1. 1. Parija, S.C. (2013). Text Book of Medical Parasitology. (4th ed.). All India Publishers and Distributors, Chennai.

2. 2. Sougata Ghosh. (2018). Paniker’s, Text Book of Medical Parasitology. (8th ed.). Jaypee Brothers Medical Publishers (P) Ltd., New Delhi
3. 3. L Collier and J. Oxford. (2000) Human Virology. (2nd ed.). Oxford University Press, Oxford.

Reference books:
1. 1. Arora, D.R. & Brij Bala Arora. (2018). Medical Parasitology. (5th ed.). 2018, CBS Publishers and Distributors Pvt. Ltd., New Delhi

2. 2. Dimmock N.J, Easton A.J & Leppard K.N, (2007). Introduction to Modern Virology (6th ed.). Blackwell Publishing Ltd., Oxford, London.

3. 3. Carter J.B & Saunders V.A. (2013). Virology- Principles and Applications. (2nd ed.). John Wiley and son’s Limited, West Sussex, UK.
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	SEMESTER: VI
PART: III
	22UMICC63: MICROBIAL BIOTECHNOLOGY
	CREDITS: 4
HOURS: 4/W

	Course Objectives:
1. To provide the first- line knowledge of utilizing microbes for the industrial production.

2. To learn the production of Biofertilizer and the application of Bioremediation.

3. To know the economically viable products from Algae.

4. To learn the mushroom cultivation technique.

5. To gain the knowledge of  and Biogas Production.

	Unit I: Biofertilizer  







            Hours: 12

General account of microbes used as biofertilizerrs, solubilizer and mobilizers. Mass inoculum production of Rhizobium - Azospirillum – Azatobacter - Phosphate solubilizers bacteria - Mycorrhizal inoculants - Blue green algae - Azolla.

	Unit II: Biomonitoring and Bioremediation




Hours: 12

Biological monitoring of environmental pollution. Biosensors and Biochips. Ecological aspects of biodeterioration. Biological waste treatment and reuses and wastes. Bioremediation of xenobiotic pollutants. Biodegradable plastics.

	Unit III: Microalgal technology






Hours: 12

Microalgal technology - Single cell protein (algae and yeast) – potentials of Spirulina as food and feed - fuel production from microalgae – pharmaceutically valuable compounds from microalgae.

	Unit IV: Mushroom cultivation






Hours: 12

Cultivation of Oyster and Paddy straw mushroom - Preparation of pure culture and Spawn cultivation - Harvest methods.

	Unit V: Production of Pharmaceuticals and Methane



Hours: 12

Production of Pharmaceuticals: Antibiotics, Steroids, Human proteins, Vaccines, Vitamins and Enzymes - Methane Production- Economic importance of methylotrophs. Hydrogen fuel. Microbial leaching.

	Course Outcomes:

On successful completion of the course the student will be able to 

CO-1: Acquire theoretical and technical knowledge on production of Biofertilizer

CO-2: Gain knowledge about  Biological monitoring and Bioremediation techniques

CO-3: Learn the algal technology to obtain economically valuable compounds

CO-4: Understand the techniques of Mushroom Cultivation
CO-5: Understanding about the mass production of pharmaceutical products, importance and compounds of Methylotrophs

	Text Books:

1. Sathyanarayana, U. (2005). Biotechnology. (1st ed.). Books and Allied (P) Ltd.

2. Dubey, R.C. (2013). A textbook of Biotechnology. S. Chand and Company Ltd.  

3. Holger Patzelt and Thomas Brenner, (2008). Handbook of Bioentrepreneurship. Springer press.
Reference books:
1. Rao, N.S., (2007). Biofertilizers in Agriculture. Bombay; Oxford & IBH Publishing Co., Pvt., Ltd.
2. Amos Richmond. (2004). Handbook of Microalgal culture: Biotechnology and applied phycology. Blackwell Publishing Ltd.
3. Vijaya Ramesh, K.E., (2013). Environmental Microbiology. Chennai: MJP publishers Supplementary Books.
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	SEMESTER: V & VI
PART: III
	22UMICP64: APPLIED MICROBIOLOGY PRACTICAL
	CREDITS: 4
HOURS: 3/W

	Course Objectives:
1. To impart hands on training on the culture of Microbes from Soil, Plants, Industrial, Food and Environment
2. To enumerate Microbes from Soil, Plants, Industrial, Food and Environment
3. To observe Microbes from Soil, Plants, Industrial, Food and Environment
4. To isolate Microbes from Soil, Plants, Industrial, Food and Environment
5. To identify Microbes from Soil, Plants, Industrial, Food and Environment

	List of Experiments

1. Enumeration of Coliforms in Water by MPN technique -  Presumptive, Conformation and  Completed tests
2. Enumeration of bacteria in air by open plate method 

3. Detection of bacteria in milk by SPC – Pasteurized and Unpasteurized milk
4. Methylene Blue Reduction Test
5. Microscopic observation of curd
6.  Isolation of  Lactobacilli and Staphylococcus from curd
7. Lactophenol cotton blue staining of Fungi from spoiled food and vegetables
8. Microscopic observation of spoiled food and vegetables
9. Enumeration of bacteria from soil sample
10. Enumeration of fungi from soil sample

11. Isolation of fungi from molting leaves

12.  Isolation of bacteria and fungi from spoiled food and vegetables.

13. Isolation of Rhizobium from root nodules
14. Microscopic observation of Rhizobium from root nodules
15. Sterility test for pharmaceutical products

	Course Outcomes:

On successful completion of the course the student will be able to 

CO-1: Acquire basic experimentation skills of growing microorganisms
CO-2: Design and perform experiments in Microbiology 
CO-3: Observe microorganisms from different samples
CO-4: Enumerate  microorganisms from different samples
CO-5: Carry out sterility test of sterile products

	Reference Manuals:
1. Rajan, S and Christy, S. (2015). Experimental procedure in Life sciences. Anjanaa Book    House Publishers, Chennai.

2. Cappuccino and Sherman. (2004). Microbiology: A Laboratory Manual. (7th ed.). Benjamin Cummings Publications.

3. Kannan, N. (2002). Laboratory Manual in General Microbiology. Panima.


Outcome Mapping 

	
	PO1
	PO2
	PO3
	PO4
	PO5

	CO1
	3
	2
	2
	3
	3

	CO2
	3
	3
	3
	3
	3

	CO3
	3
	3
	3
	3
	3

	CO4
	3
	3
	3
	3
	3

	CO5
	2
	3
	3
	2
	3


(Correlation level: 1 – Low, 2 – Moderate, 3 – High)
	SEMESTER: V &VI
PART: III
	22UMICP65: MEDICAL MICROBIOLOGY PRACTICAL
	CREDITS: 4
HOURS: 3/W

	Course Objectives:
1. To impart hands on training on the culture of Microbes from clinical samples
2. To isolate bacteria from clinical samples
3. To observe bacteria from clinical samples
4. To observe fungi from clinical samples
5. To find out the antibiotic susceptibility pattern of bacterial pathogens

	List of Experiments

1. Isolation and identification of the following bacterial pathogens
(i) Staphylococcus aureus
(ii). Streptococcus pyogenes
(iii) E. coli

(iv) Klebsiella pneumoniae
(v). Proteus vulgaris
(vi). P. mirabilis

(vii). Salmonella typhi

(viii). Shigella dysenteriae 
(ix). Pseudomonas aeruginosa
2. Enrichment of Salmonella from feces

3. Enrichment of Shigella from feces

4. Throat Swab culture
5. Urine Culture 
6. Antimicrobial Sensitivity test - Kirby Bauer method 
7. Germ tube test for Candida albicans 
8. Wet mount examinations of stool sample for parasites
9. Lactophenol cotton blue mounting of Aspergillus and Penicillium

	Course Outcomes:

On successful completion of the course the student will be able to 

CO-1: Acquire basic experimentation skills of growing microorganisms
CO-2: Perform experiments in Medical Microbiology 
CO-3: Observe microorganisms from different clinical samples
CO-4: Identify microorganisms from different clinical samples
CO-5: Perform Antimicrobial Sensitivity test

	Reference Manuals:
1. Rajan, S and Christy, S. (2015). Experimental procedure in Life sciences. Anjanaa Book    House Publishers, Chennai.

2. Cappuccino and Sherman. (2004). Microbiology: A Laboratory Manual. (7th ed.). Benjamin Cummings Publications.

3. Sundararajan, T. (2007) Microbiology laboratory manual. (2nd ed.). Chennai.


Outcome Mapping 

	
	PO1
	PO2
	PO3
	PO4
	PO5

	CO1
	3
	2
	2
	3
	3

	CO2
	3
	3
	3
	3
	3

	CO3
	3
	3
	3
	3
	3

	CO4
	3
	3
	3
	3
	3

	CO5
	2
	3
	3
	2
	3


(Correlation level: 1 – Low, 2 – Moderate, 3 – High)
	SEMESTER: VI
PART: III
	22UMICE66-1: INTELLECTUAL PROPERTY RIGHTS AND BIOETHICS
	CREDITS: 3
HOURS: 3/W

	Course Objectives:
1. To ttains knowledge about intellectual property
2. To understands the Patents
3. To learn about Copy rights 
4. To understand Trademarks

 5. To know about geographical indications

	Unit I : IPR Regime








Hours: 12

Introduction, types of intellectual property, Intellectual property protection, legislations covering IPRs in India, Administration of IPRs in the country (DIPP), Need for Intellectual property rights, IPR on development, health, agriculture and genetic resources, IPR in India, International Organisations, agencies and treaties.

	Unit II : Patents








Hours: 12

Definition , History of Indian patent system, Patent administration in India, kind of inventions protected by patent, Patent cooperation treaty, Procedure for getting patent in India, Patent filling, drafting a patent, Types of patent applications, Patent documents, GATT. WIPO. Powers of patent controller. 

	Unit III : Copyrights








Hours: 12

Rights and Protection covered by copyright- law of copyrights, Fundamentals of copyright law , copyright ownership issues, obtaining copy right registration, notice of copyright, international copyright law.

	Unit IV : Trademarks







Hours: 12

Trademarks - Rights of trademark, kind of signs used as Trade marks -types, purpose and functions of trademark, trademark protection, trademark registration, acquisition of trademark. Madrid Agreement, protocol and its features.

	Unit V : Geographical indication






Hours: 12

Geographical indication of Goods at national and International levels, Benefits of IPR, IPR in agriculture, Protection of plant varieties, Case studies on patents - Basmati rice, Turmeric, Neem, Banana varieties, Registering GI in India. 

	Course Outcomes:

On successful completion of the course the student will be able to
CO-1:Acquire knowledge about IPR
CO-2: Learn about patents
CO-3: Understand the copyrights
CO-4: Attain knowledge about Trademarks
CO-5: Gain knowledge about geographical indications.

	Text Books:

1. Kshitij Kumar Singh.2014. Biotechnology and Intellectual property Rights, Springer India.

2. Sathyanarayana U,2005., Biotechnology. Books and Allied(P)Ltd., Kolkata.

3. Hand book of Indian Patent Law and Practice. 1998. Subbarab, N. R. Viswanathan Printers and Publishers Pvt. Ltd.
Reference books:
1. Paul Goldstein and Joseph Strus, Intellectual Property in Asia. 2009. Springer Science& Business Media.

2. Ahuja. V.K .Lexis Nexis .Law Relating to Intellectual Property Rights. 2nd  Edition, 2007. 

3. Subbarao, N.R Handbook of Indian Patent Law and Practice. 1998. Viswanathan Printers and Publishers Pvt Ltd.  


Outcome Mapping 

	
	PO1
	PO2
	PO3
	PO4
	PO5

	CO1
	3
	2
	2
	3
	3

	CO2
	3
	3
	3
	3
	3

	CO3
	2
	3
	2
	3
	3

	CO4
	3
	3
	3
	3
	3

	CO5
	2
	3
	3
	2
	3


(Correlation level: 1 – Low, 2 – Moderate, 3 – High)
	SEMESTER: VI
PART: III
	22UMICE66-2: GENETIC ENGINEERING
	CREDITS: 3
HOURS: 3/W

	Course Objectives:
1. To get introduced about the concept of recombinant DNA.

2. Ro appreciate the types and role of vectors in r DNA technology.

3. To know the steps in gene library construction.

4. To learn the gene transfer methods in rDNA technology

5. To translate the rDNA basics as application in various fields.

	Unit I : RECOMBINANT TECHNOLOGY




Hours: 12

Introduction to recombinant DNA technology- tolls for rDNA technology- DNA manipulative enzymes- Restriction enzymes, ligase, polynucleotide kinase, phosphatase, cutting of DNA molecules, joining of DNA molecules- Homopolymer tails, Linkers, Adapters

	Unit II : CLONING VECTORS






Hours: 12

Gene cloning vectors- salient features, plasmid based vectors, natural vectors (PSC101, PSF2124, PMBI). Artificial vectors (PBR322, PUC). Phage based vectors- lambda phage vector- hybrid vectors- phagemid, cosmid. BAC, YAC- expression systems- E. coli.

	Unit III : GENE CLONING 






Hours: 12

Cloning strategies- Isolation , purification of DNA(Chromosomal, plasmid), RNA and Protein. Construction of gene libraries (genomic, cDNA), polymerase chain reaction and its applications.

	Unit IV : GENE TRANSFER METHODS





Hours: 12

Gene/DNA transfer techniques – calcium chloride mediated gene transfer, Agrobacterium mediated DNA transfer, Electroporation, Microinjection, Liposome fusion, particle gun bombardment. Screening of recombinants.

	Unit V : APPLICATION OF RDNA TECHNOLOGY



Hours: 12

Blotting techniques – Southern, Northen, Western, RFLP, RAPD and their application. Application of genetic engineering in Agriculture, Health and Industry. Social impact of rDNA technology.

	Course Outcomes:

On successful completion of the course the student will be able to

CO-1: Get acquainted with the basic tools used in recombinant DNA technology.

CO-2: Understand the different gene cloning vectors

CO-3: Understand the construction of gene libraries and genome isolation methods

CO-4: Have learnt the techniques in transformation of recombinant DNA into target host organism.

CO-5: Understand the various applications of recombinant DNA technology in various fields.

	Text Books:

1. Brown, T. A. (2016). Gene Cloning and DNA analysis. 7th Edn. American Society for Microbiology Press.

2. Primrose, S. B & Twyman, R. M. (2006). Principles of Gene Manipulation and Genomics. 7th Edn. Wiley Blackwell.

3. Winnecker, E.D. (1987). From Gene to clones. Introduction to Gene Technology, VCH Publication, FRG.
Reference books:
1. Glick B. R & Patten, C.L. (2017). Molecular Biotechnology. Principles and Application of Recombinant DNA. 5th Edn. ASM press, Washington.. 

2. Watson, J.D., Gann, A., Baker, T.A., Levine, M., Bell, S.P and Losick, R. (2014). Molecular biology of Gene. 7th Edn. Pearson Publishers.

3. Winnacker, E. L.(1987). From genes to clones: Introduction to gene technology. VCH Publications, Federal Republic of Germany.




Outcome Mapping 

	
	PO1
	PO2
	PO3
	PO4
	PO5

	CO1
	3
	3
	2
	3
	3

	CO2
	3
	3
	3
	3
	3

	CO3
	2
	3
	3
	2
	3

	CO4
	3
	3
	3
	3
	3

	CO5
	2
	3
	3
	2
	3


(Correlation level: 1 – Low, 2 – Moderate, 3 – High)
	SEMESTER: VI
PART: III
	22UMICE66-3: ENTREPRENEURIAL MICROBIOLOGY
	CREDITS: 3
HOURS: 3/W

	Course Objectives:
1. To learn the basic concepts related to entrepreneurship within the life science sectors. 

2. To develop as an entrepreneur by imparting knowledge on industrial production of economically important products using SCP.

3. To learn about the cultivation techniques of mushroom and production techniques of Biofertilizers.

 4. To acquire knowledge about fermentation, brewing and their types.

5. To learn the commercial production of diagnostic kits. 

	Unit I : Entrepreneurship




                                    Hours: 12

Entrepreneurship: Definitions - concepts of entrepreneurship- Entrepreneur development activity – Institutes involved, Government contributions to entrepreneurs,  Department of science and technology schemes, Nationalized banks- other financial institutions.

	Unit II : Single Cell Protein







Hours: 12

Sources of Microorganisms - suitable Substrates- Factors affecting Production- Production of SCP- Advantages- Applications- Economic Aspects.

	Unit III : Mushroom cultivation and Biofertilizer production


Hours: 12

Cultivation of Agaricus campestris, Agaricus bisporus; . Biofertilizers – Historical background – Chemical fertilizers versus biofertilizers –  Production of Rhizobium sp, Azospirillum sp, Azotobacter sp, as Biofertilizers.

	Unit IV : Brewing





                                    Hours: 12

Brewing - Media components, preparation of medium, Microorganisms involved, maturation, carbonation, packaging, keeping quality, contamination, by products. Production of Industrial alcohol.

	Unit V : Renewable bioenergy



                                    Hours: 12

Renewable bioenergy using microorganisms - Production of Methane - Bioethanol – Biobutanol - Biodiesel from algae.

	Course Outcomes:

On successful completion of the course the student will be able to
CO-1: 1 Understand the basics of entrepreneur development 

CO-2: Comprehend that microorganisms play a vital role in SCP. 

CO-3: Acquire theoretical and technical knowledge on production of mushrooms and biofertilizers.  

CO-4: Acquire technical understanding of brewing process

CO-5: Understand the techniques of using Renewable Bioenergy.

	Text Books:
1.Holger Patzelt & Thomas Brenner., (2008). Handbook of Bioentrepreneurship, Springer press.

2. Sathyanarayana. U., (2005).  Biotechnology (1st ed). Books and Allied (P) Ltd. 

3. Patel, A.H., (2016). Industrial Microbiology (2nd ed.). New Delhi: Laxmi Publications. 

Reference books:
1. Dubey, R.C., (2014). A Textbook of Biotechnology. S Chand Publishers. 

2. Teng, P.S., (2007). Bioscience Entrepreneurship in Asia: Creating Value with Biology. World Scientific Publishing Co Pvt Ltd. 

3. David Adams & John Sparrow., (2008). Enterprise for Life Scientists: Developing Innovation and Entrepreneurship in the Biosciences, Scion Publishing Ltd. 


