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Paperl
RESEARCH METHODOLOGY
100 marks 4 hrs{ week Total hrs 60

Testing of hypothesis - refinement of experiment, field / lab technique - design, sumple
ion of data and drawing, conclusions,
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Hypothesis, rcsm;‘rcﬁ ﬁlem, IS importance, background, data
observations, methods, analysis, recording the data and presentation of data.

MO SR .
Arrhenins, Lowry - Bronsied an
solutions, buflers, amphoteric nature, _ :
nucléophiles agents, Handerson-Hessell- batch equation.

Microscopy - Fluorescent, Transmission and%bﬁcm@pic techniques -
, Gion tcehnigue, Principle, methods
and applications of various types of Chromatography, HPLC, GLC, Dialysis and Precipitation
technique, Ulira contrifugation, Electrophoresis, Electro focussing, principle, methods and
applications. Autoradiography, Radioimmunoassay, ELISA, Bloning'*uh:ilqm Southemn,

Preparation of sample and their applications. X-ray di

Northera, Western:

| seatter
cy table.

G
med, Science Direct,

Components of disseriatio TTHCTue sarch
Preparation of Power point'p ntation, Postér presentation.

. Introduction to bioinformatics, History, biclogical sequence. paticm recognition and
prediction. Sequence analysis, homology and analogy. Brief account on search engines and ¢

biology workbench,
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student ¢ test, analysis of variance, graphical |
sures of central tendencics: Mean median
plot, simple correlation 2nd.

AB, PAST packages. application of
ical research. sources of ‘information;
s, Search engines, INFLIBNET. Pub
thods of writing the research findings, £
ticle. Presentation of research findings, =
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d Lewis concepts, preparation of molar solution, normal E
mole concept. Aming acids as buffering »eleclmphilesfi
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Theoretical Foundations
100 marks 4 hrs | week Total hrs 60

Microbiological relevance of environmental biology and human affairs. Species
interaction, Pollution < Alf, il and Water, Biodiversity and its importance, Bioprospecting qf
microorganisms which are Sifficult to cultivate, main(enance of genetic material and geACUT .

- liprary, conventional and molecular_methods.of studying microbial biodiversity. Microbial
< siture sollection centres. Mycore izhae and their uses. Biod FETSity OF soil, air @nd waier
microorganiss. General characters of Algae, Blue Oreen algas, morpholog; ultrg STUCKIC,
distribution, e£ONOMIC.H \gac, Microbes in extreme nvironment, microbes in bio
cterioration, Dio remediation. Biodiversity act, 2002
ete

' Classification, structure and function of preigins. carbohydrates and 1ipids. Metabolism
of carbohydrates; Glycolysis; Glycogen metabolistm and JCA Penxosephospwc
pathway, Oiidwive-pmhorymiOn,_Utiliwion, Transaort at swrsgeof lipids, lipoproteins
Metabolism of amino acids and Nucleic acids. Enzymes: Kinetics, inhibition and regulation of
enzyme catalysed reactions. Microbial defence agents, sensing sysieims. Basic features of the
genctic code, proiein synthesis, Molecular Chaperons. aucleic acids s genetic information

fer: general principles, tructural features of RNA
(rRNA, tRNA mRNA), Gene regulation during stress. £ coli- Lac opeIon: positive regulation-
E coli Lac operon. Plasmids - Ffactors and their role in § wtic analysis, mutation and
mutagenesis, gene mutation, types ©of mutations. mutagenic repair system, genetic

o ' i, heterokaryosis, hetcroploidy and

Molecular biology of

Prosessing of food prod ated food products. fruit
products, snimal products. spoitag ilage | advanced
| technigues. detection © of food products
Development of biosensors 1o detect tal poilution

ngmasms and proteins
gxqfeﬁncmor, ptoéucuon 91‘ wine,
enzymes, Vilammns and single el
environmental fRoRioring,  MiCrOOTZans

hazardous chemicals, pesticides, plastics ,

microbes for enhanced pesticide oradation, Mechanism of pesticide degradation by
microbes, Yeast for food produet its technology. clussification, genetics, strain improvement
for brewing, baking snd distilleries. Role of microorganisms in il fertility, Bioremediation of
palluted soils, biological control. Importance of medical microbiology. conventional and
advanced methodology invoived, identification of pathogens using ‘molecutar miethods,
Pathogenecity, antimicrobial compounds. from diferent source, Cancer biology- methods
involved in study, detection and prevention, ALDS- its sregtment and control. Microbial OXins-
exo and cndo toxins, differential media for pathogens, biochemical tests and rapid diagnostic
Kits. opportunistic and e pathogens, toxigenicity wid invasiveness.

4. citric acid, antibiotics,
d biopolymers- its role in
ol : unental
ew:‘"‘%‘nﬁcrtilizem, geneticully engincering of
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FAPER HT
S OENT DEVELOPMENTS
SCTALIZATION: MICROBIAL DIVERSITY

) ks 4 hrs [ week “Total hrs 60
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. .-.-:.gi. A batvria Siseeses through Soil, w v, Air, Food, Animals ete, isolation,
colvntion aco joenvification of pathogens, toxicity ‘and toxins, Antigenic SITUCIUrES,
et aad its conirel Antibiotics, Vaccines, fDNA technology in treaiment
improvement for commercial products, Prooiotcs af Probiotics and its bealt health benefits benefits.
Crexaizition of pucierial ReROIMES, repetitive DNA, pacterial ptzsmld% eosmids.v osmids, F-
it (asesns, Tnions ad «d Exons, overlapping genies, Genetic codes, Genetic analysis-

oM AR, andlysis genctic mapping, deletion mapping, cis trans test, Musstion 2ad
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aodﬂ:, protein synthesis, xfgylation of gene expression- Operon

gene expression-
Hiology of fertilization, genetic bisis of differentiation-

epECTALIZATION;
VAL sl i e m -’ ::1 OINFORM-ATICS

100 marks 4 s/ week Toza! hrs 60

Nucleic acids - DNA and RNA and its type, replication, genetic recombination, genetic

concepts, attenuation &nd anti
onal and transiational modification, environmental regulation of
ion. Gene action during OOgEnEsis, gpermalogwﬁis. molccutar and cellular
nuciesr cytopla’smic interaction during

developroent and wolecutar accepts of patict formation.

Human molecular genetics! genetic linkage and gene Mapping, genetic mapping of
human chromosOmes, human gene sequencing, humen gene therapy. Definition, aim. and
objects of ONA techniology, restriction modification systems, restriction MappIng, EAZYMES,
veetors and 10ols involved in genetic engincering, DNA 'mpﬁﬁmtim_wdnﬁque invoived-
DNA finger printing: DNA foot printing, Blotting technigues. hybridization techaiques,
different PCR technigues, analysis of products, FISH, RFLP, RAPD, autoradiogrephy and its:
application €tc. identification of Tight clones- direct screening, hybridization technigue,
sereening UsSing probes; biosafety and ethical {ssues related 10 cloning.

Genetic engineering of micro vrganisms decoding genetic information, gene expression
in prokryotes, directed mutagenesis and  proteiit. engincering, molecular diagnostics-
immunoclogical diagnostic procedures, DNA diagm ic

pharmaceuticals, ENZYMES, monoelonal antibodies Auclel
restriction endonucisases small biological meol ules,
RNA)- & poientizh 104l for gene discoys :
and biodegrading microbes. [ Vot

Genetic engineering of plants
plants, development of insect- P
Rower  pigmentation, n'_r()d‘tt'sc:e«ti;n’?g . | plast- onal &
appearanice, plants 35 biorcactors, edible \aceines-Coitiic
tools and methods used for gene transter fiials; 4 Tient ©
their applicalion 85 models for M}u@;‘ ot Sy ST Y " R egulating and monitoring

biosechnological products and GMOs it

Bisinformatics for study of science, Use of bininformatics tools in miolecular diversity-
Gatabases used in bioinformatics- Nucleotides, Proteins, Carbohydrates ete, FAST. BLAST.
RAS mol programmes, Froteomics, Genomics. Phviogenetic analysis, drug designing.
mugation sidy and its epplication in molecular diversity using ‘bioinformatics tools, Microarray
technigues. Rivinformatics for nanotchaology. Application of bioinformatics in Microbial
biodiversity, food, agricultural, cavironmental and medical microbiology: Bioinformatics for
gene. mapping. identification of micn tools mvolved, Compumﬁopil approach for gene
prediction. Algorithmically identifying stretches of sequence, Methods involved- ab-initio and

homology based/extrinsic ap?mach- Insitico. Gene predichion in prokaryotes, prediction in

cukaryotes: Genefinder-  hidden Markov  models (HMM), GLIMMER, GieneMark,
GENESCAN, GRIAL application-of genefinders.
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FOOD, AGRICULTURAL
AND
ENVIRONMENTAL MICROBIOLOGY

100 marks 4 hrs / week. Total hrs 60
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Food as a substrate for Microorganisms. Importance of food mimbiolOgy._M'
Yeasts and Bacteria, Factors influencing the growth of microbes in food- extrinsic and intrin$
factors. Nutritive aspects of food constituents- Quazlity factors in foods- appc'afance, lextu
flavour, additional quality, quality standards, Determination of ‘microorganisms or b
products in food. Food deterioration and its control; Shelf life. Major causes of

Preservation- High temperatures, low temperature, Dehydration, Irradiation, Chemic:
preservatives and others. Food Fermentation- Fermented vegetables, Sausgge. Vinegar, Cocaf
Bread, Ensilege, Oricntal fermented toods, genetically engincered foods, Single Cell Protein. |

Fermented milk and
quality standards. Conge

Infection and Intoxicy

hRimees - C/N o, O ratio, kinetics of batch and continous
fermientation, effect of eﬁi\mnﬁjég};tegﬁd&iopy‘on microbial growth, contro! of microbial
growth, Production Media: Charadtesistios and screcning of ideal production medium,
Sterilization. Bioresctors: CSTB, Airlift bioreactors, cortinuous flow bioreactors, Koji
bioreuctors end immiobilized cell bioreactors. Industrial Microorganisms- Isolation of |
nedustrially - impornant MICIoOrganisms: SCreening  wschniques Primary, secondary, strain
development, preservation of microorganisms. Strain improvement: The random, empiricai
dpproach,  recombination, rDNA

technology, protoplast fusion, mutation. Nutrition:
Macrosutrients, minor elements, trace elements,

Computer control of fermentation processes - Computer software and hardwares,
epplications in fermentztion

technology, sutomation of microbiological assay, advance
fermentation control options. i it ibioti

enzymes, solvents, amino acids, vitarmins, SCP, microbial insecticides, fermented foods, fuels
and industrial chemicals, health care products, Algalfoed technology, Fermentative metabolism

by deveiopment of bieprocessing technology. Processing and production of recombinant
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g Tlow snd chemostat cultures, Fod-
Batch und mixed cultures; Scale-up principles, Down Stream processing et¢, Biopreservatives.

Soil Microflora- Number, size, occurrence, distribution. Interaction and significance,
Factors influencing soil population, organic’ matter decompsition in soil. Biogeochemical
cyblee- Carbon, Nitrogen, Sulphur and Phosphorus cycles. Soil Analysis- Importance for
Agriculture sampling, preliminary field tests, sample preparation, preliminary qualitative
laboratory tests and Analytical techniques. Applications of Microorganisms in Agriculture: Bio
festilizers and plant nutrition

Microbial inoculants- Isolation, identification, mass cultivation, Carrier based inoculum
|preparation, curing, packaging and storage of Rhizobium, Azoiobacier, Azaspiritlum,
Phosphate solubilising mlcmo:ganisms. Blue green Algae, Azolia, and other novel microbial
mhm developed for the increase of yield Quality control of bicinoculants. Bicorganic

Biological control by soil amendments spoil treatment with selected chemicals, seed
inoculation, vegetative part inoculation & soil incculation, use of Mycorrhizal fungi. Microbial
pesticides- Bacterial, viral and fungal p&ucsdes Biological control of weeds, Mycoherbicides,
insects as biocontrot agents, Genetic engineering of biocontrol agents. Microbiological control
of pests — using Entomopathogenic fungi, Floriculture- disease contral, Solar green house,
Insecticide resistant management, Foliar applicati f bumems 1o crops,  Microorganisms in
Agro processing- Jute and flax retting, coir pmduu% servation of forages, curing of tea,
cofiee cte, processing of keathers and paper makz ‘

I/wf - ,_-

Genetic cngmecrmg for resist AR 1 vement, production of
pathogen free plants, improvement Eritiooal ; propagation. germ
plasm storage. Plant and their mtelacri# and plants. Biological
control of discases by PGPR. Nano rolled Environment

Agriculture (CEA), Nano-emulsion 10 : : oy AKONOMOUS SeNSOrs. in
nanorechnology for agricultural appli = -

Environmenta) concepts and comp dizciiv ‘ chain, energy flow, types
of ecosystem. Population, community, e inten eoting: we ife. The organisation of

ecosystem,  energy and nutritional flow “in_ ecasyst: oizical interactions between
organisms i @ community. Population ecology, bmﬂﬁersny and conservation- Exsitu and
insiru conservation. Community structure and organisation: biogeochemical cyeles, cyclmg of
toxic mewls, Biosceurulation and biomagnification. Environmental pollution- toxicity,
persistence, mobility, ease of control, chemistry of pouunon ditution and dispersal of soil,
water and air. Concentration and costaminant practical toxicity issues, practical application to
poliution control. Biochar production, pyrolysis technology

Maerine and freshwater enviroament- nature and level of nutrients, microbial mats and
microbial communities, nutrient removal from water. Natwral microflora of water,
eumophication, s water bome diseases. Permissible limits and indices of pollution- hazardous
wastes and priority poliutants, microbial degredation of toxic chemical and organic
compaunds. Sewagc water tfrestment- microbiological enalysis of water, measurement of DO,
BOD. COD. primary, secondary and tertiary trestment, pollution assessiment and uses of
Microorganisms in treatment. Sewzge and sewage disposal- Collection.
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i e vaces, pusification techniques and air borne discases.
Gl o ddend tiliers, Bioscrubbers, hiosensors and bioreactors.

Ceniiam, tidselen,  parathion,  thirem, paraquat, PCP, carbofuron,
sy el - s €t Miviobigl Gegradation of Xenobiotic compounds

osurasce sad distibution of microorganisms in outer space. significance
L A\inses i space microbiniogy. Concept of bicterrorism- history. concept, typeof
Laitliven, SAipox, Dutulingm toxin,: plague. eio. Bicethics- ethical and mora issue: :
Yislouieal and Biotechnological reséarch, biosafety and rescarch- general guidelines for rDNA ¥
e care woTi ALY PUFPUSES and SCOpR, Perspectives; implications of ethical conduct.

ety biofuels biosthencl, biodiesel, biogas and hydrogen gus, biomass energy.
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MEDICAL-MICROMOLOGY

r
o 100 marks 4 hes /| week Total hrs 60

Concepts of lmmunology - Historical pgbspecﬁve,eaﬂy} yaccination smdl@%_ , Humoral
Amoine YR e cells; Organs of the 1ot system - primany and

ity vorscs antigenecity, Haptens 5 diagnostic 100ls,

Regulation of Ig- gene GANSCTPEOL genes and An g. Antige
_Antibody intersctions: Strength of Antigen- Antibody interactions, cross reactivity. Surface
plasmon response(SPR). precipitation Feactions, Agglusination resctions, Radi foimmunoassay,
cytomelry 8id Leukaemia typing, ImmuRoelecron Microscopy

jement  Sysiem - Functions of com!
complement sctivation, regulation of comp :

ation. The major Hist and
-~ MHC molecules : MHC genes,
of MHC motecales, R 1C and disease
entation of Antigens. & (on, activation #nd

iation, B-cell generation, acti Hon
Immunoiﬁwwrﬂechgnims -( cytokines, cyiokine
ists, cytokine related diseases, CyIORIEOF ther haemetopoiesis
i ion: Cell adhesion

Chme&lfoausdwmpy with imerferons. L2 i :
moleoules, chemexines. mediators of inflarmation, inflammatory HEP se, clinical focus
leukocyte adbesions, Deficiency in humans.

Asti-inflameatory 8gepts - Hypersensitivity reactions: [gE-mediated hwniﬁty

and Diseases- Autoimmunity- Organ specific auto immune diseases, Sysiemic
diseases, Animal medels for AulOHNMUNS diseases, Evidence implicating the ELR
MHC axd TCR in sutolmmunity. iseases, Treatm
_autoimm_ime'disense&

 Transplantation Immunciogy Jmmunologic basis of graft rejection, Clinical
cnanifestations of graft rejection. General Immunosuppressive therapy, Clinical transplantation.
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