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PART-l SYLLABUS

PAPER | :Teaching / Pedagogical Techniques in Life Sciences

PAPER Il :Research Methodology
PAPER Il : Special Papers

1. Application of Remote Sensing and GIS for Envmental
Management

2. Remediation Technique for Enviremtal Management

3. Microbial Biotechnology



Paper - I: Teaching / Pedagogical Techniques In Life S@snc

UNIT | - Teaching Techniques

Meaning, Concept and Scope - Instructional Design®bjective based, Skill Based,
Competency based, Learning Style base and ModekdBamstructional Media, Concept,
Selection and Use; Variety of Learning; e-Learnieéddook, e-Journals, Web - based learning.

UNIT Il - Thesis Writing

Format of Thesis and dissertation; Research artiRleviews; Monographs; Bibliography;
Literature search; Citation literature; Significanof research, Research methods versus
methodology, Research and Scientific Methods; Deginthe research problem; Research
Design.

UNIT 1l - Interpretation and Report Writing

Meaning of interpretation; Techniques of interptiets Precautions in Interpretation;
Significance of Report writing; Different steps Report writing; Layout of Research Project;
Types of Reports; Patent writing and filing and IQra&sentation.

UNIT IV - Data Processing

Data acquisition and Management : DNA, RNA and &rosequence; Protein Structure data;
Gene and Protein expression data; Sequence analyBiscquired data sequence comparison;
Alignment, Building Phylogenetic Trees; Use of Miarray to study gene expression and
protein expression; Molecular visualization toolidst, Protein Structure Bioinformatics and

Drug discovery.

UNIT V - Statistical Methods

Definition and Scope; Types of data; Collection gmésentation of Data (Tables, Graphs,
Diagrams); Measure of Central Tendency; Dispersi8kewness and Kurtosis; Testing of
significance; Goodness of fit (XTest); Students t-test; Simple Regression; Cdrogla
Coefficient; ANOVA (One way and Two way analysis)
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Paper-1l : Research Methodology

Unit— 1 INTRODUCTION TO METHODOLOGY

Format of thesis and dissertation, Research eytiBleviews, Monographs, Bibliography,
Literature search, Citation literature PrinciplésChiromatography lon exchange, size exclusion,
and Affinity column, HPLC and Gas chromatography,GG GCMS significance of research,
research methods versus methodology, researchcentiic methods. Defining the research
problem, research design.

Unit -l PRINCIPLES OF INSTRUMENTATION

Principles and applications of the following: Misompe- Fluorescence, Confocal, Phase
contrast, Electron (Scanning and transmission)- ti@egation high speed and ultra,
Eelectrophoresis- Polyacrylamide, Agarose, Pulsgd &lectrophoresis, Denaturing gradient gel
electrophoresis, Immunoelectrophoresis. Isoeldoncusing: NMR, CD, IR, DSC,
Spectrophotometry- Principle and application of &mgphotometer- Visible, UV, Atomic
absorption spectrophotometer- Spectrofluorimettgwieytometry, Immunotechniques- ELISA,
Immunoblotting. Characterization of Chromosomes#éyous banding techniques. RIA.

Unit —Ill CELL CULTURE, AND MOLECULAR BIOLOGICAL  TECHNIQUES
PREPARATION OF Culture media, Modes of sterilizatidCulture of microbes. Plant and
animal cell and Tissue Bioprocess Engineering :r&tp types, Continuous, Batch, Fed batch.
Designs: Fluidized bed, Packed bed, Immobilizatibanzyme and cells. Nucleic acid isolation-
Isolation of genomic DNA, RNA, Plasmid DNA, PCR dpldtting techniques and Hybridization
technique.

Unit- IV BIOSTATISTICS

Definition and scope. Types of biological data-ll€dion and presentation of data (Table,
Graphs, Diagrams). Measures of central tendendgpedsion, Skewness and Kurtosis:
Probability analysis- Testing of significance- Gaeds of fit (X2 test)- Student ‘s t-test-Simple
regression- Correlation coefficient- ANOVA (One wayd two way analysis).

Unit- V BIOINFORMATICS

Data acquisition and management DNA, RNA and Pmetsequences, Protein structure data,
Gene and protein expression data. Sequence analighiacquired data: Sequence comparison,
alignment, building Phylogenetic trees, Use of Miarrays to study gene expression and Protein
expression, Molecular visualization tools study teio structure, Bioinformatics and Drug
discovery.
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Special Paperl
Application Remote sensing and GIS Environmentahihgement

UNIT I. SATELLITE REMOTE SENSING

Fundamentals: Definition- Scope- types- Energy sesi Electro Magnetic Radiation — energy
interaction in the atmosphere — energy interactiath earth surface features — spectral
reflectyance patterns for different regions of EMH&ctors affecting remote sensing signatures —
Satellites and Sensors — data capture types atehsysl data recording method.

UNIT Il. TYPES OF REMOTE SENSING

History of Aerial Photography, Principles of phataghy, Elements of photogrtaphy, photo
interpretation elements, Aerial Cameras, Sterioscdfiewing, Anatomy of the human eye,
stereo model. Optical Scanning, Thermal Remote iBgns Concepts of RADAR and

Microwave Remote Snsing, Rsolution: Spatial, spéctadiometric and temporal resolution of
the satellites.

UNIT lll. PRI{CIPLES OF DIGITAL IMAGE PROCESSING

Principles: Data encoding and decoding - digitahge formats- band sequential and band
interleaved - characteristic fatures - geometricestion, radiometric correction —noise removal
— Methods of image enhancemenct : Contrast maatipal graylevel threshold, level slicing
and stretching, Filtering,Vegetation Indices,IHSloco space transformation, Classification:
Types of Classifiers and post classification meghod

UNIT IV. PRINCIPLES OF GEOGRAPHICAL INFORMATION SYS TEM AND GPS
Introducing GIS and spatial data analysis: Defomti computer assisted mapping and Map
analysis — components of GIS — spatial data strestws Digitization —Thematic Mapping —
queries - buffering and neighborhood functions ef@ay Analysis — surface Analysis — network
analysis DEM, Introduction to GPS - Integration hteaques, Tracking and navigation.
Advantages and Applications, Future GPS

UNIT V. APPLICATIONS FOR RESOURCES MANAGEMENT

GIS for Natural Resources Management :Natural Resources Management - Forests, Land
Evaluation, Wastelands and eroded lands, Water Resst Surface water Analysis,
groundwater potential mapping,integratd watershaeibpment, case studies

GIS for Disaster Management :Earthquake, Volcano and landslide, Cyclones anodihg,
Drought and Desertification : Anthropogenic Disaste Atmospheric Disasters, Marine
Disasters, GIS in Biodiversity Disasters - GIS mvieonmental modeling — case studies.

Internet GIS: Internet GIS : Internet GIS Applications - trangptonc, crimes, Emergency and
crisis,tourism and urban land management Geograplaickup language - commercial Web
mapping programs — mobile GIS. Distributed GIS atadwarehousing and data sharing.
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Special Paper2: Remediation Techniques for Environmental Managémen

UNIT | - Environmental pollution
Types of pollution, Methods for monitoring pollutip Methodology of Environmental
Management — Problem solving Approach and its étiohs. Water pollution and Control :
Need for water management, Measurement and soofcemter pollution. Kind of Aquatic
habitats (Fresh water and Marine).

UNIT Il - Waste water treatment

Sampling methods. Physico - Chemical propertiewater, Physical, Chemical and Biological
Treatment processes — primary, secondary, tertigggtment, Activated Sludge, Oxidation
ditches, Trickling filter, Rotating discs, Rotatimgyums, Oxidatin ponds, Anaerobic digestion,
Anaerobic filters. Upflow anaerobic sludge blankefactors. Treatment Schemes for
wastewaters of Dairy, Distillery, Tannery, SugandaAntibiotic Industries. Management of
estuarine, coastal water systems and man madeogser

UNIT Il - Xenobiotics and environment

Xenobiotics : Ecological considerations, Degradatplasmids; Hydrocarbon and substituted
hydrocarbons, Cellulosic and non — cellulosic was@il pollution, pesticides and explosives.

Bioremediation of contaminated soil and waste lan@®lid waste management: Sources and
management (Composting, Vermiculture and Methaodymtion). Environmental mutagenesis

and toxicity testing.

UNIT IV - Renewable energy
Biodiesel, Bioethanol, Hydrogen production, Biopuobr, Bioplastics and Biosurfactants.

UNIT V - Oxidation process for organic removal
Oxidation process for organic removal — Mechanisrmxadation of organic compounds by
Chlorine, Oxygen and Ozone. Kenetics and Mechanisreactions.
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Special Paper3: Microbial Biotechnology

Unit-I MICROBIAL DIVERSITY:

Classification-Bacteria, Fungi, actinomycetes, Bgtg system: Molecular techniques for classificatio
Biochemical, microbiological, 16s rRNA sequencinBDNA-DNA hybridization, construction of
phylogenetic tree, G+C analysis

Preservation and maintenance of microbes.

Unit- 1l FERMENTATION ENGINEERING:

Fermenter: Types- stirred tank, deep-jet, airdifid sparged tank fermenters; monitoring and control
parameters

Bioreactors: types- batch, fed batch, continuouSTR, fluidized, immobilized cell reactors; mode of
operation

Optimisation of conditions: screening of factorséadRett Burman design. Fractional factorial design
Pareto chart: Optimisation of factors- Response faBar methodology: Model Confirmation-
experimental, ANOVA, normal plot.

Unit -1l DOWN STREAM PROCESSING:

Separation of cells- flocculation, filtration, pafilters, rotary vacuum filters; Disintegrationenhanical
and non-mechanical; Filtration- membrane filtrafiattra filtration reverse osmosis: Extraction- two
phase, organic solvents, salts; Chromatographysrpben, adhesive; drying- spray driers, drum dyier
freeze driers.

Unit—IV MICROBES IN PHARMACEUTICAL AND FOOD INDUSTRIES:

Production, harvest, recover./, uses and modetmiaenzymes, antibiotics, vitamins (B12, B2) origa
acids (acetic acid, lactic acid, citric acid), dob(ethanol), organic solvents (acetone- buranalyino
acids, beverages (beer, wine, brandy), microbigdplments (Lactic acid, bacteris) as medicine,
biopolymer, biofertilizers, biocides. Steroid bamsformation. Improvement in production — improved
strains by protoplast fusion, recombination. Adtem in metaboilic pathway; immobilization of cell
Unit-v BIOREMEDIATION:

Xenobiotics-microbial mechanism; Microbial miningre leaching, oil recovery; solid waste treatment-
coraposting, vermicomposting, biofuel, animal feedyshroom cultivation, oil spill remediation,
biomedical waste treatment; Wastewater treatmeimigpy, secondary and tertiary (Biological), heavy
metal removal, artillery industrial waste treatment
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