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BHAVNAGAR UNIVERSITY, BHAVNAGAR

THIRD YEAR B.Sc. (MICROBIOLOGY)

[ IN FORCE FROM JUNE – 2009 ]

PREMBLE:

· There shall be 5 papers each of 75 marks and one practical comprising of 125 marks with various exercises as accepted in the practical examination scheme.

· There shall be 3 lectures per theory paper per week and 4 practicals each of 4 periods per day in a week. Each period shall be of 45 minutes.

· Journal certified by the Head of the Department has to be presented by the candidate at the time of practical examination.(* signed by the candidate and staff member-in- charge.)

· At the time of University Practical Examination, the candidate has to submit 10      permanent slides.

· Study tour to various Institutions / Industries / Laboratories is suggested .

· Syllabus is framed as per UGC Guideline.

TITLE OF THE PAPERS:

MI-301
Virology, Molecular biology and Genetic engineering
  75 marks

MI-302
Microbial Metabolism





  75 marks

MI-303
Immunology and Clinical Microbiology


  75 marks

MI-304
Soil and Agricultural Microbiology



  75 marks

MI-305
Microbial Biotechnology




  75 marks

MI-306
Practicals in Microbiology




125 marks



[Practical examination shall be of 3 days; daily



 6 hours, total 18 hours ]






Total Marks



500 marks

PRACTICAL EXAMINATION SCHEME:

1. Exercise on Clinical Microbiology





20 marks

2. Exercise on Soil and Agricultural Microbiology



20 marks

3. General Exercise







20 marks

4. Serology or Chromatographic techniques or Antibiotic sensitivity
20 marks

5. Spotting








10 marks
6. Computer based experiments





10 marks
7. Journal, Tour Report & Submission of Permanent Slides


05 marks

8. Viva-voce








20 marks







Total Marks

         125 marks

TWO EXAMINERS:

	A
	B

	Ex.No.
	Marks
	Ex. No.
	Marks

	1
	20
	2
	20

	3
	20
	-
	-

	6
	10
	4
	20

	7
	05
	5
	10

	8
	10
	-
	-

	-
	-
	8
	10

	Total
	65
	Total
	60


THREE EXAMINERS:

	A
	B
	C

	Ex.No.
	Marks
	Ex.No.
	Marks
	Ex.No
	Marks

	1
	20
	2
	20
	4
	20

	3
	20
	5
	10
	6
	10

	7
	05
	-
	-
	-
	-

	-
	-
	8
	10
	8
	10

	Total
	45
	Total
	40
	Total
	40


BHAVNAGAR UNIVERSITY, 
BHAVNAGAR.
T.Y.B.Sc. (Microbiology)
MI-301 
Virology, Molecular Biology and Genetic Engineering (Total Lectures: 75)
Unit-1: Virus structure, classification and host-virus interaction 
15 Lectures 
1.1 Structure of: (a) TMV (b) T-bacteriophage (c) Retrovirus. 

1.2 Criteria (Properties) use for classification of viruses. 

1.3 Cultivation, isolation, purification and assay of viruses. (Bacteriophages and animal viruses) 

1.4 Hast-virus interaction: Plant-plant virus, Animal-animal virus, Bacteria-bacterio-phage (Specific example of γ-bacteriophage and E.coli)

1.5 Application of virus interactions: Diphtheria toxin production, viral antigens for vaccine production, Biological control of insects and pests. 

Unit-2: Basic Genetics






15 Lectures

2.1 Evidences that DNA is the genetic material. 

2.2 Organization of Eucargetic chromosemes: nucleosemes, basic proteins and histones. 
2.3 Organization of bacterial chromosome. 

2.4 Types, structure and functions of plasmids. 

2.5 Variation and mutation: Mutagenesis, mutagens, type of mutants, isolation of mutants including implications and significance. 

2.6 Recombination in higher organisms. (e.g. Fungi) 

2.7 Types, structure and functions of insertion sequences and transposons. 

Unit-3: Molecular Biology






15 Lectures
3.1 Molecular Structures of RNA’s (mRNA, rRNA, and tRNA) and DNA’s (Z, B and A types)

3.2 DNA: 

(a) 
Messelse reprication  and Stahl experiment (Semi-conservative
replication of DNA)
(b) Rolling circle model. 

3.3 Uni and bidirectional replication of DNA and polymerases. 

3.4 Transcription process: Promoter, operator, structural genes initiation, elongation, termination, MRNA processing. 

3.5 Translation process: Genetic code, codon, anticodon, enzymes involvement and translation machinery.
3.6 Regulation: positive and negative control as exemplified in lac operon. 
3.7 DNA repair mechanisms . 

(a) Excision repair.

(b) Mismatch repair. 

(c) Photo reactivation. 
Unit-4: Genetic Engineering 





15 Lectures
4.1 Recombination:
(a) Modes of genetic material transfer (exogenote to endogenote), Transformation, Conjugation transduction, Transfection and sexduction. 

(b) Molecular mechanism of homologous recombination. 

Holiday junction and recombinant DNA (Holiday Model, Messelsen radington model).
4.2 Molecular mechanism of site specific recombination : γ-E.Coli interaction. 

4.3 Bacterial plasmids. Types and significance. 

4.4 Tools of genetic engineering : Enzymes, Vector and proteins. 

4.5 Recombinant cloning of gene: production of insulin. 

4.6 Techniques of genetic engineering. 

(a) Isolation, amplification, integration and expression of protein. 

(b) Construction of a recombinant. 

(c) rDNA probes. 

4.7 Gene banks and library. 

4.8 Advantages and applications of genetic engineered recombinant. 

4.9 Potential hawards and future prospects of genetic engineering (Social, Ethical and Environmental). 

Unit-5: Basic Tools







15 Lectures 

5.1 Basic organization of computer: Hardware, Software, Bit, Byte, Computer Memory, Binary Code, Binary system.

5.2 Biostatistics:

(a) Principles of biostatistics. 

(b) Classification of data, tabulation and graphical representation. 

(c) Measure of central tendency: Mean, Mode, Median. (Merits and demerits)

(d) Measure of dispersion range: Mean, deviation, variance and standard deviation. 
5.3 Bioinformatics: 

(a) Introduction to Bioinformatics. 

(b) Databases & some of the important examples. 

(c) Application of bioinformatics. 

(d) Some important websites. 

5.4 Get electrophoresis and PCR. 

5.5 Blotting techniques: Solution and western. 

BHAVNAGAR UNIVERSITY, 
BHAVNAGAR.
T.Y.B.Sc. (Microbiology)
MI-302 

Microbial Metabolism (Total Lectures: 75)
Unit-1
Biosynthesis and Building blocks and monomers


(15 Lectures)

1.1 General strategy and need for energy. ATP structure and ATP syntheses activity. 
1.2 Assimilation of Carbon in bacteria and Carbon dioxide Fixation [Calvin Benson cycle] and gluconeogenesis. 
1.3 Assimilation of Nitrogen and Sulfur.
1.4 Biosynthesis of amino acids – outline idea of various families and pathways involved. 
1.5 Biosynthesis of fathy acids: saturated and unsaturated. 
Unit-2
Synthesis of Biopolymers:





(15 Lectures)

2.1 Principles of biosynthesis. 
2.2 Biosynthesis of polysaccharides. 
2.3 The synthesis of purines, pyrimiddines and nucleotides. 
2.4 Lipid biosynthesis. 
2.5 Biosynthesis of peptidsglycan. 

2.6 Techniques of separation and characterization. Column chromatography. Mass Spectrophotometer. 
Unit-3 
Control of Metabolism





(15 Lectures)
3.1 Regulation of enzyme activity


(a) Product inhibition.
(b) Feedback inhibition.
(c) Covalent modification.
3.2 DNA binding proteins and effecter molecules

3.3 Regulation of enzyme synthesis

(a) Regulation of transcription

· Negative control [enzyme induction and enzyme repression] 

· Positive control

(b) Attenuation. 
3.4 Signal transduction and two component regulatory system.
3.5 Global Control Mechanism.
3.6 Contrast in regulation between prokaryotes and eukaryotes.
Unit-4
Chemotherapy and Metabolism in specific microbial system
(15 Lectures)
4.1 Concept of chemotherapy. 
(a) Nature of target site/biochemical system affected by antimicrobial agents. 

(b) Antibiotics inhibiting growth of microorganisms: penicillin, cycloserine, bacitrazim, streptomycin, fusidic acid, puromycin, tetracycline, actinomycin,  chloramphenicol, polymyxin, amphoteriein-B, amantidine, acyclovir-zidovudine, (AZT) and sulphonamidas. 

(c) Mechanisim of resistance to antibiotics.

(d) Detection of drug resistance: Gradient plate technique and repliea plate technique. 

4.2 Metabolism in specific microbial system.
(a) Bioluminescence

(b) Chemotoxis. 

(c) Energy metabolism in metaanogens.
Unit-5
Enzyme kinetics and Membrane transport


(15 Lectures)
5.1 Enzyme kinetics.
(a) M-M equation – determination of Km, Vmax and Kcat. 

(b) Double reciprocal plot. 

(c) Enzyme activation, enzyme inhibition and enzyme units.
(d) Multisubstrate reaction (Random, sequential and ping pong orders)
5.2 Membrane transport.
(a) Membrane structure: fluid mosaic model and Fick’s law. 

(b) Siderophores (Metal transport) 

(c) Membrane transport receptors. 

(d) Signal peptides – two stages. 
BHAVNAGAR UNIVERSITY, 
BHAVNAGAR.
T.Y.B.Sc. (Microbiology)
MI-303
Immunology & Clinical Microbiology (Total Lectures: 75)

Unit-1
Host-parasite interactions and some epidemiological consideration  (15 Lectures)

1.1 Normal flora of human body and Gnotobiosis. 
1.2 Infection and pathogenesis. 
1.3 Non-specific defence mechanism of host. 
1.4 Epidemiology:

(a) Concept of epidemiology.
(b) Epidemiological analysis of diseases.
1.5 Modern immunization programme followed in India including advantage and limitations. 
Unit-2
The Immune Response – I





(15 Lectures)
2.1 Isolation or detection and purification of antigens and antibodies.
2.2 In-vitro antigen-antibody reactions and their applications.
2.3 Theories of antibody production.

2.4 Structure and biological properties of immunoglobulin classes.

2.5 Natural resistance and non specific defense mechanisms. 

Unit-3
The Immune Response – II





(15 Lectures)
3.1 Hypersensitivity

(a) Concept

(b) Comparison with protective immune response

(c) Types of reactions

(d) Importance / Significance

(e) Applications

3.2 Autoimmune Diseases

3.3 Immunodeficiency Disorders

3.4 Polyclonal and Monoclonal Antibody Preparations (also hybridoma cells)
Unit-4
Study of some Representative Human Diseases (Causative agent, 
symptoms, diagnosis, prevention and control)


(15 Lectures)
4.1 Respiratory tract diseases: Tuberculosis, Common cold.
4.2 Alimentary tract diseases: Typhoid, Peptic ulcer and Hepatitis.
4.3 Sexually transmitted diseases: Syphilis. 

4.4 Cuts, wounds and skin diseases: Staphylococcus infection and Tetanus.
4.5 Neurological diseases: Meningitis.
4.6 Parasitic infections: Malaria 

4.7 Mycotic infections: General introduction
4.8 Diseases of Modern times: AIDS, SARS, Madeow disease and toxic shock syndrome.
4.9 Nosocomial infections: Common types ,Diagnosis and control.
Unit-5
Haematology, Blood banking and Modern Techniques 

(15 Lectures)
5.1 Haematology: Components of blood and their functions, Hematopoiesis, Homeostasis and anticoagulants. 
5.2 Immunoassays – ABO and Rh blood group system, blood grouping, cross matching, coomb’s test.
5.3 Blood banking

(a) Criteria for the selection of donor and recepient.
(b) Collection and Preservation of blood including blood components. 
(c) Medicolegal aspects of blood banking.
5.4 Clinical biochemistry: 
(a) Kindly function tests and their significance. 

(b) Liver function tests and their significance. 
5.5 Immunoassay’s and serotyping of cultures. 
5.6 PCR and DNA finger printing. 
BHAVNAGAR UNIVERSITY, 
BHAVNAGAR.
T.Y.B.Sc. (Microbiology)
MI-304

Soil and Agricultural Microbiology (Total Lectures: 75)
Unit-1
Microbial Populations associated with soil and plants 

(15 Lectures)
1.1 Types of Soil and Pedogenesis.
1.2 Types and numbers of micro-organisms present in soil, rhizosphere and phyllosphere regions.
1.3 Enumeration of micro-organisms in soil and rhizosphere region.
1.4 Mycorrhizae: ectomycorrhizae, endomycorrhizae, ectendomycorrhizae and Vesicular-Arbuscular (V-A) mycorrhizae.
Unit-2
Microbial activities in the soil




(15 Lectures)

2.1 Cyclic changes of elements – I : Carbon, Hydrogen and Oxygen.
2.2 Cyclic changes of elements – II: Phosphorus, Sulfur and Iron.
2.3 Nitrogen cycle: Nitrogen fixation (symbiotic & asymbiotic), ammbnification, nitrification, dentrification.
2.4 Biodeterioration of materials: Paper products, Painted surfaces, Textiles and cordage.
2.5 Soil fertility: Crop rotation, tillage, drainage, soil convert etc. 

2.6 Soil erosion: Climatic changes (environmental factors), urbanization and industrialization.
Unit-3
Plant Pathology and Disease 




(15 Lectures)

3.1 Plant pathology: 
(a) Common symptoms of plant diseases. 

(b) Transmission of plant diseases. 

(c) Prevention and control of plant diseases. 

3.2 Plant diseases: 
(Etiology, symptoms, diseases cycle, transmission and control) 

(a) Downy Mildew of Bajra. 

(b) Tikka disease of ground nut. 

(c) Yellow vein mosaic diseases of Bhindi. 

(d) Red rot of sugarcane.

(e) Red rot of sugarcane. 

(f) Non-parasitic diseases of plants. 

(g) Citrus canker  
Unit-4
Novel Microbial Applications




(15 Lectures)

4.1 Bioremediation.
4.2 Bioleaching of ores. 
4.3 Biogas: Methane producing micro-organisms, feed stocks for production features and uses of biogas. 
4.4 Bio-media, bio-fertilizers and bio-pesticides, PGPR, legume inoculation and phosphate folubilization. 
4.5 Bioindicators and Biosensors of environment [Fungi, Lichens, Algae]
4.6 General introduction to nanobiotechnology [Definition tools techniques and its future scope]
Unit-5
Biotechnology and Environment 




(15 Lectures)

5.1 Biotechnology
(a) Gene transfer methods. 

[For animals and plants, vector mediated gene transfer including Agrobacterium mediated gene transfer, direct gens transfer, liposomes, electroporation, particle gun]

(b) Transgenic animals

[mouse, chiken, cow, fish, pig, rabbit, sheep, goats]

(c) Transgenic plants:
[horbicide resistance, insect resistance, virus resistance, barnase and barstor for hybrid seed production, flora save tomato, molecular, farming, transgenic for study of gene regulation] 

5.2 Environment

(a) Current levels of biodiversity.

(b) α and β biodiversity. 

(c) Extinction and endangered species. 
(d) Reasons of concern for loss of biodiversity. 

(e) Steps to preserve biodiversity. 

(f) In situ and Ex situ conservation gene banks.  

BHAVNAGAR UNIVERSITY, 
BHAVNAGAR.
T.Y.B.Sc. (Microbiology)
MI-305
Microbial Biotechnology (Total Lectures: 75)

Unit-1
Introduction







(15 Lectures)

1.1 Historical development of Industrial Microbiology and microbial biotechnology. 
1.2 Impact of Molecular biology on biotechnology.
1.3 Modern biotechnology: its areas and applications.
1.4 Enzyme immobilization techniques and its applications.
Unit-2
Basic of Industrial fermentation




(15 Lectures)

2.1 Fermenter design and equipments.
2.2 Types of bioreactors: stirred tank, reactor, Fluidized-bed reactor, Air-lift fermentors. 
2.3 Production strains
(a) Screening techniques.
(b) Strain improvement strategies: Selection of natural variants, included mutations [physical and chemical mutagen], recombination [jn bacteria, parasexual cycle, protoplast fusion]  
(c) Preparation of inocula.
(d) Preservation of micro-organisms

2.4 Production media

2.5 Industrial sterilization

(a) Sterilization of equipments

(b) Sterilization of production media

(c) Sterilization of air

(d) Sterility testing

Unit-3
Microbial Fermentation processes




(15 Lectures)

3.1 Types of fermentation process
(a) surface and submerged fermentation [batch, fed-batch and continuous fermentation]

(b) Solid state fermentation.
3.2 Scale-up and scale-down process. 
3.3 Monitoring and control of process parameters: Temperature, pH, dissolved oxygen, pressure and foam. 

3.4 Recovery of end product(s). 
Unit-4
Study of production processes




(15 Lectures)

4.1 Beverages : wine, beer, vinegar

4.2 Solvent : Ethanol

4.3 Antibiotics : Penicillin

4.4 Vitamins: Cyanocobalamine
4.5 Amino acids: Glutamic acid
Unit-5 
Microbial processes






(15 Lectures)

5.1 Steroid transformations

5.2 Biomass production : SCP (Single Cell Protein) and Edible Mushroom

5.3 Biocatalyst biosynthesis: Application-academic, medical and industrial. 
5.4 Recombinant DNA products : Insulin
5.5 Microbiological assay of vitamin [Vitamin B12] and antibiotic [penicillin].
BHAVNAGAR UNIVERSITY, 
BHAVNAGAR.
T.Y.B.Sc. (Microbiology)
MI-306
Microbiology Practicals  (Total Lectures: 75)
1. Isolation of pigment mutants of S. Marcesence. 
2. Isolation of Lac mutants. 

3. Gradient plate technique for the isolation of resistant mutants. 

4. Fluctuation test to prove spontaneous nature of mutation. 

5. Replica plate technique to prove spontaneous nature of mutation. 

6. Isolation of bacteriophage from soil/sewage. 

7. Phage titer determination. 

8. Estimation of total and reducing sugar. 

9. Estimation of protein by Biuret method. 
10. Sugar estimation by Cole’s method. 

11. Vitamin C [Ascorbic acid] estimation. 

12. Chromatography: paper and thin-layer. 

13. Electrophorosis: Paper and gel. 

14. Estimation of Alcohol. 

15. V.R.D.L. test.

16. Widal test. 

17. Blood grouping: ABO and Rh. 

18. Total count of WBC and RBC. 

19. Differential count of Leucocytes. 

20. E.S.R. determination. 

21. Hemoglobin determination. 

22. Physical, Chemical and microscopic examination of urine. 

23. Blood chemistry: Estimation of sugar, urea, cholesterol, creative and bilirubin. 
24. Medical problems [Minimum three per year]

25. Antibiotic sensitivity test: Ditch and Disc method including M.I.C.

26. Pyrogen testing by Limunous Amoebouyte hysote [LAL] test. 
27. (a)
Isolation, cultivation and characterization of 

(i) Nitrogen fixing bacteria: symbiotic-Asymbiotic. 

(ii) Endosppre foming bacteria Bacillus and clostridium Opp. 

(iii) Actinomycetes 
(iv) Cyanobacteria
(v) Frankia

(vi) Azospirillum from soil.
(b)  
Isolation, cultivation and indentification of fungi from soil.
28. Study of diseased plant specimen. 

29. Study of Lichens. 

30. Isolation, cultivation and characterization of plant pathogen [Xanthomonas citri]

31. Screening of organisms from soil: Amylase producer and antibiotic producer. 

32. To check the production and activity of amylase. 

33. To determine strength of organic sewage: Determination of BOD and COD. 

34. Determination of oxygen transfer rate. 

35. Microbiological assay  of antibiotics. 

36. Sterility testing. 

37. Study of permanent slides. 

38. Computer based experiments: 

(a) To study α and β structures and 3-D structures of various protein molecules [e.g. hemoglobin cytochreme, ribosome, insulin etc.]

(b) To study the effect of class 3 enzymes on their natural substrates: 

i. Amylosis. 

ii. Proteolysis. 

iii. Exo and Endo-nucleases. 

(c) To prepare operon, cDNA, mRNA, and simple virus genome molecules and to study their 3-D structures. 

(d) Study of gated transport of molecules across cytoplasm membrane. 
List of Recommended Books for Microbiology at B.Sc.

All the books listed for S.Y. B.Sc. Microbiology syllabus plus the following books

	No.
	Book
	Author(s)
	Publication

	1
	Text book of Microbiology
	R. Ananthnarayan

Jayram Panikar
	Orient Langman

(5th edi. 1996)

	2
	Mackie   and  McCartney’s:  Practical Medical Microbiology
	J.G.Collec, A.G. Fraser, B.P.Marmion,

A. Simmons
	Churchill Livingstone

1996

	3
	Medical Bacteriology
	N.C.Dey and T.K.Dey
	Allied Agency,Culcutta, 17th edi.

	4
	Biochemistry
	Lubert Stryer
	W.H.Freeman and Co,

	5
	Soil micro-organisms and Plant growth
	N.J.SubbaRao
	Oxford 21 BH Publishing Co., New Delhi

	6
	A textbook of Modern Plant Pathology
	K.S.Bilgrami,

Dr. H.C. Dube
	Vani Educational Books

	7
	Plant Pathology: Principles & Practices
	D. Gareth
	Open University Press, UK

	8
	Industrial Microbiology
	L.E.Casida
	New age India ltd/Wiley

	9
	Industrial Microbiology
	A.H.Patel
	MacMillan ,India 2nd edition

	10
	Principles of fermentation technology
	P.F.Stanbury

A.Whitaker

S.J.Hall
	Pergmen Pub.

2nd edition

	11
	Biotechnology: The Biology & Principle
	Trehan,Boffey,Gonldins

And Stanbury
	Tata McGraw Hill

	12
	Biotechnology: A textbook of Industrial Microbiology
	Wulf Crueger and Crueger
	Sinauer Associates Inc.

	13
	General Virology
	Luria, Darnel,Baltimore
	Wiley,New York,

3rd edition,1978

	14
	Microbial Ecology: Fundamentals and applications
	Atlas and Bartha
	Addisson Wester & Longman Inc. 2nd edi

2000

	15
	Breck’s Biology Basic Microbiology with application
	Martincoetal
	Prentice Hill

	16
	Laboratory Microbiology
	Bradshw L.J.
	Harcourt Brace Jonavich Fort work College Publication 4th edition

	17
	Principles of Microbiology
	Ronald M. Atlas
	W.C.B. Publisher, Toranto.

	18
	Medical Microbiology
	Patrick A. Murray and Drend W. Lawrene 
	C. V. Morphy St. Louis

	19
	Microbiology: Principles & Explorations 
	Jacquelyn G. & John Wileyard
	Black Sons, Newyork

	20
	Microbiology
	L.M.Prescoit

John Harley & Kline
	McGraw Hill

9th edition

	21
	Immunology
	Dulsy Fatima

Arumugam
	Saras Publication

	22
	Genetics
	Dr. R. P. Meyyan
	Saras Pub

	23
	Biochemistry
	Dulsy Fatima

R.P.Meyyan

S.Prasanna kumar
	Saras Pub



	24
	Microbiology- general & application
	A.Manni

Dr. A.M. Selvaroy

Dr. L.N.Narayanan

N.Arumugam
	Saras Pub



	25
	Biotechnology
	V.Kumara Sun
	Saras pub

	26
	Environmental biology and toxicology
	P.D.Sharma
	Rastogi Pub

	27
	Molecular biology and genetic engineering
	L.M.Narayanan

A.M.Selvaroy

A.Mari

N. Arumugam 
	Saras Pub



	28
	Microbiology
	P.D.Sharma
	Rastogi Pub

	29
	Genetics
	P.K.Gupta
	Rastogi Pub

	30
	Elements of Biotechnology
	P.K.Gupta
	Rastogi Pub

	31
	Genera Microbiology
	Hans Schegal 
	Cambridge Uni. Press 1999

	32
	Methods in Biostatistics
	B. K. Mahajan
	--

	33
	Computer fundamentals
	P. K. Sinha
	BPB Publications, New Delhi

	34
	Bioinformatics – A Beginners guide
	Notredam and Clavarie
	--

	35
	Principles of Biochemistry
	Lehninger Albert
	Kalyani Pub., Ludhiana.

	36
	General Microbiology
	R. Y. Stainer
	--

	37
	Molecular Biology of Gene
	Watson James Hoprins Nancy H.
	The Benjamin Pub., California

	38
	Instan Notes Biochemistry
	Hooper N. B. & Hames B. D> 
	Viva Publications, New Delhi

	39
	Microbiology
	Graeme Cook K., Nickli J.
	Viva Publications, New Delhi

	40
	Molecular Biology
	Mclenan A. G., Turner P. C.
	Viva Publications, New Delhi

	41
	Medical Microbiology
	
	Viva Publications, New Delhi

	42
	Bioinformatics
	
	Viva Publications, New Delhi
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