KARNATAKA EXAMINATION AUTHORITY
SUBJECT: MICROBIOLOGY

UNIT 1. MOLECULES AND THEIR INTERACTION

1= Structure-oT-atoms; molecules—and-chemical-bonds-and-interactions(Van-der-Waals;electrostatic, —————— —
hydrogen bonding, hydrophabic interaction, etc.).

2, Composition, structure and function of bioniolecules (carbohydrates, lipids, proteins, nucleic acids and
vitamins). ’

3, Principles  of biophysical chemistry (pld, bulfer, redction kinelies, thermodynamics, colligative
properiies).

4. Biocaergetics: High energy compounds, types of phosphorylation, ETC of prokaryotes and eukaryotes
Anacrobic Respiration, fermentations, chemoautotrophy, coupléd reaction, group transfer, biological
encrgy transducers, carbon assimilation.

S. Enzymes: Classification and nomenclature of enzymes, principles of catalysis. enzyme kinetics,
regutation and mechanism of catalysis and inhibition, isozymes, ribozymes.

6. Conformation of proteins (Ramachandran plot, secondary structure, domains, motif and folds).

7. Conformation of nucleic acids (helix A, B, 7).

8. Stahility of protcins and nucleic acids.

Y. Metabolism of carbohydrates (Glyolysis, Penlose phosphate pathway, ED pathway, Glyoxiate cycle,
Plosphoketolase pathway, Citric Acid cyele, gluconeogenesis) anabolism and catabolism of lipids, amino
acids, nucleotides,

UNIT II. CELLULAR ORGANIZATION

I. Membrane structure and function (Structure of model membrane, lipid bilayer and membrane protein
diffusion, osmosis, ion channels, active transport. nutrient uptake, membrane pumps, mechanism of sorting
and regulation of intracellular transport, clectrical properties of membranes).

2, Structural organization and function: extracellular and intracellular organelles of prokaryotes
and eukaryotes

3. Orgunization of genes and chromosomes in prokaryofes and eukaryotes (Operon, genomic structure
in prokaryoles, unique and repetitive DNA, interiupted penes, gene families, structure of chromatin
and chromosomes, heterochromatin, cuchromatin, fransposons).

4. Prokaryetic cell cycle (Binary fission, Budding, Fragmeniation) and Cell division-Mitosis and meiosis,
their regulation, steps in cell cycle, regulation and control of cell cycle.

5. Microbial Physiology (Growth yield, growth curve, growth Kinctics, mathematical expression of
growth and characteristics, strategies of cell division, stress response and microbial photosynthesis)

UNIT 111, FUNDAMENTAL PROCESSES

1. DNA replication, repair and recombination (tInit of replication, enzymes involved, replication origin
and replication fork, fidelity of replication. cxtrachromosomal teplicons, DNA damage and repair
mechanisms, hommologous and site-apecilic: recumbination and transposons),

2. RNA synthesis and processing (transcription factors and muchinery, formation of initiation complex,
transcription activator and repressor, RNA polymerases, capping, clongation, and termination, RNA
processing, RNA editing, splicing, and polyadenylation, struclure and function of different types of RNA,
RNA transpoit),

3. Protein synthesis and processing (Ribosoine, fortnation of initiation comples, initiation factors and their
regulation, clongation and elongation factors, lermination, genctic code. aminoacylation of tRNA, tRNA-
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identity, aminoacyl IRNA synthetase, and uanstational proof-reading, translalional inhibitors, Post-
translational modification of protcins).

4. Control of gene expression at transcriplion and translation level (regulating the expression of phages,
viruses, prakaryotic and enkaryotic genes, role of chromatin in gene expression and gene silencing).

5. Microbial penetics : Melhods of genelic tansitrs = transfonation, vonjugation, Gaisduction and sex-

1

nterrupted mating, fine siructure analysis ol genes.

6. Mutation: Types, causes and detection, mutant types - lethal, conditional, biochemical, loss of function,
gain of function, insertional mutagenesis.
7. Structural and numerical alterations of chromosomes: Deletion, duplication, inversion, translocation.

UNIT IV, Medical Microbiology and Immunalogy

1. Host parasite inferaction: Recognition and entry processes of different pathogens like bacteria,
viruses into host cell, alteration of host cell behavior by pathogens, virus-induced cell transformation,
pathogen-induced diseases in humans, cell-cell fusion in both normal and abnormal cells.

2. Cell signaling: cell surface receptor, signaling through G-protein coupled receptors, signal transduction
pathways, second messengers, regulation of signaling pathways, bacterial two- component
systems, bacterial chemotaxis and quorum sensing.

3. Cellular communication: Regulalion of hematopoicsis, general principles of cell communication, cell
adhesion and roles of different adhesion molecules, gap junctions, extracellular matrix, integrins.

4. Cancer Genetic rearrangements in progenitor cells, oncogenes, iumor suppressor genes, cancer and the
cell cycle, virus-induced cancer, metastasis, inferaction of cancer cells with normal cells, apoptosis,
therapeutic interventions of uncontrolled cell growth.

5. Innale and adaptive immune system Cells and molecules involved in innate and adaptive immunity,
antigens, antigenicity and immunogenicity. B and T cell ¢pitopes, structure and function of antibody
molecules. gencration of antibody diversily, monoclonal antibodies, antibody enginecting,
antigen-antibody interactions, MHC meleculos, antigen processing and presentation, uctivation and
differentiation of B and T cells, B and T cell receptors, humoral and cell- mediated immune responses,
primary and secondary immune modulation, the complement  system, Toll-like receptors, celi-
mediated effector functions, inflammation, hypersensitivily and auwtoimmunity, immune response
during bacterial (luberculosis), parasitic (malaria) and viral (HIV) infections, congenital and acquired
immunodeliciencies, vaceines and Programmied cell death.

6. Common parasites and pathogens of humans (Neisseria, Corynebacterium, Vibrio, Haemophilus,
Spirochetes-Treponema, Chlamydiae, Mycoplasma, diarrhoeal infections, Fungal: Dermatomycoses-
Epidermophyton, Microsporum and Trichophyton: Madura foof; Subcutaneous mycoses: Sporotrichosis
and Systemic mycosis: Blastomycosis, Coccodiodomycosis, Candidiasis, Opportunistic mycoses:
Aspergillosis. Protozoan diseases- Leishmaniasis and fifariasis. Viral diseases: Aetiology, Clinical
symptoms, laboratory diagnosis and treatment: Varicella-zoster, Adenovirus, Picorna  virus,
Orthomyxoviruses (influenza), Coronoviridac (coronavirus), Paramyxoviruses (Measles), Rhabdoviruses,
Hepatitis Viruses (HAV, HBV), HIN1, Oncogenic viruses {HPV), Arboviruses (Dengue) Prion infection-
(CJD)

7. Nusocomial infections, Antibiotics and antimicrobial resistance.

Types of Vaccines.

*

UNIT V. Applied Microbiology

1. Origin of cells and unicellular evolution: Origin of basic biological molecules; Abiotic
synthesis of organic monomers and polymers; Concept of Oparin and Haldane; Experiment of
Miller (1953); The first cell; Evolution of prokaryotes; Origin of cukaryotic cells; Evolution of
unicellular cuvkaryotes; evolution of anaerobic metabolism, photosynthesis and aerobic



metabolism. The evolutionary time scale; Eras, periods and epoch; Major events in the
cevolutionary time scale; Origins of unicellular and multi cellular organisms. Molecular
Evolution: Concepts of neutral evolution, molecular divergence and molecular clocks; Molecular
tools in phylogeny, classification and identification; Protein and nucleotide scquence analysis:
origin of new gencs aml plulum Gene dupluatlun aml Llwcu,mce

commumlles Suusssmn dnd columz.mom \/hu)bml [uxloby of dilTerenl Pcosyslem { Structun, of
ecousystem, fiesh  waler, matine, eustarine and Mangrove ecosystem), Microbes- (Atmoshpere,
Lithosphere, Hydrosphere), Application ol Microbial Inleractions (Decomoposition, Microbial Induced
Corrosion, Bio-mining, Bio-Acctimulation, Biodegradaiion, Xenobiotics, Biogeochemical cycles-
CNPS) Applied Ecology: Environmental pollution; global cnvironmental change; microbial
bivdiversity:

3. Agricultural Microhielogy: Microbes and Soil fertility, Plant-microbes interactions, Biological nitrogen
fixation, Nitrogen cycle, Biofertilizers (Rhizobium, Azospirillum, Azotobacter, Cyanobacteria,
phosphate solubilizing microorganisms) and Biopesticides (Bacteria,Fungal and Virus). Biochemistry and
genctics of nitrogen fixation (Nitrogenase enzyme, nif genes and molecular mechanism of nitrogen
fixation. Rale of nodulin gencs in nodule development and symbiosis. Genetic engineering of BNF).
Plant patholegy-Fungi (Wilt discases, Downy mildews, Powdery mildews, Rusts, Smuts) Bacteria
(Bacterial wilt, Bacteial blight of rice, Angular leaf spot of cotton, Citrus canker) Mycoplasma (Sandal
spike, Grassy shoot of sugar cane) Virus (cauliflower mosaic disease, Banana bunchy top, Cucumber
mosaic, Cow pea mosaic, Tobacco mosaic Protozoa: 1lartrot of cocontt, Phloem necrosis of coffee
Viroids: Potato spindle tuber viroia

4. Food und Dairy Microbiology: Microorganisms in food and Dairy, food Contamination and food
spoilage. Methods of food preservation, Food borne infections and intoxication (Bacterial- Bacillus,
Escherichia, Clostridium perfringens, C. botulinum, Listeria, Streptococcus, Shigella, Salmonclla,
Brucella, Mastitis, Staphylococcus, Mycotoxins, food borne viruses, algae and protozoa) Detection of
food burne pathiogens and their wxins, Microbial ferimented fouds, Probiotics, Prebiotics and Synbiotics,
Neutraceuticals and Functional foods, SCP, $CO, and their industiial production, Quorn.

S. Industrial Microbiology: Types of industrial fermenfation, a typical fermentor and types of fermentors,
upstream and downsteam processing. Role of microbes in production of commercially important products-
alcoholic beverages. enzymes, antibiotics, hormones.

6. Genetic Engineering: Principles ol IDNA technology, Enzymes uscd, GMO, GMP, GMA, Gene therapy
and bioethics.

VYIMICROBIAL TECHNIQUES

1. Molecular Biology and Recombinant DNA methods:

Isolation and purification of RNA | DNA (ge nomic and plasmid) and proteins, different separation methods,
Analysis of RNA, DNA and proteins by one and two dimensional gel electrophoresis, Isoelectric focusing
gels. Molecular cloning of DNA or RNA fragments in bacterial and eukaryotic  systems. Expression of
recombinant proteins using bacterial, animas and plant vectors. Isolation of specific nucleic acid sequences
Generation of genomic and cDNA libraries in plasmid, phage. cosmid, BAC and YAC vectors. In vitro
mulagenesis and deletion techniques, gene knock out in bacterial and eukaryotic organisms. Profein
sequencing methods, detection of post translation modification of proteins. DNA scquencing methods,
strategies for genome sequencing. Methods for analysis of gene expression at RNA and pratein level, large
scale expression, such as micro array based techniques Isolzlion. separation and analysis of carbohydrate and
lipid molecwles RFLP, RAPD and AFLP techniques.

2. Histochemical and Tmmunaotechniques: Antibody generation, Detection of molecules using ELISA,
RIA, western blot, immunoprecipitation, fuocytometry and immunofluorescence microscopy, detection of
molecules in living cells. in situ localization by techniques such as FiSH and GISH,



3, Biophysical Method: Molecular analysis using UV/visible, Muorescence, cireular dichroism, NMR and
ISR spectroscopy  Molecular structure  determination using X-ray diffraction and NMR, Molecular
analysis using light scattering, diflerent types ol mass — spectromelry  and  surlace  plasma  resonance
methods. Chromatopraphy and centrifupgation.

4. Stafisitical Methods: Measures  of central tendency and dispersal;  probahility distribntions
(Binomial, Poisson and normal); Sampling distribution; Difference between paramelric and non-parametric

statistics; Confidence Interval; Errors; Levels of  significance; Regression and  Correlation; € test:

Analysis of variance; X2 test;; Basic infroduction to Muelrovariate statistics, efe,

5. Microscopic techniques: Visulizaiion of cells and subcellular components by light microscopy, resolving
powers of different mieroscopes, microscopy of living cells, fluorescent microscopy, confocal

microscopy, scanning and transmission microscopes, different fixation and staining techniques for EM,

frecze-cteh and freeze- fracture methods for EM, image processing methods in microscopy, scanning probe

MICroscopy.



