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wWritten Exaumination for Assistant Prolessor

Syllabus - Botany

MOLECULES AND THEIR INTERACTION RELEVANT TO BIOLOGY 1

Composition structure and functions of biomolecules (carbohydrates, lipids proteins and
nucleic acids)

Bigenergetics : Glycolsis; oxidative phosphorylation coupled reaction, group transier
biclegical ecnergy transducers.

Principles of eatalysis, enzymes and enzyme kinelics, enzyme regulation, mechanism of
EnEyIne Cakilyils, isoZymes.

Conformation of proteins and nucleic acids [AB,Z-DNA, t, micro-RNA] stability of protein
angd nucleic acid straciures,

Structure of carbohydrates, lipids aminoacids nueleotides and vitamins.

CELLULAR ORGANIZATION :

Membrane structere and function @ Structure  of model membrane, lipid bilayer and
membrane protein, diffusion osmosis, ion channels, active transport, ion pumps, mechanism
of sorting smd regulation of intracetlular transport, electrical properties of membrang,
Structural orpanization and function of intraccilular organelles : Cell wall, nucleus,
mitochondria, Goelgl bodies, lysosomes, endoplasmic reticulum, peroxisomes plastids
chloroplast vacuales.

Organization of genes and chromosomes = Operon,  interrupted  genes,  gene families,
structure of chromatin and chromosomes, unique and repetitive DNAL heterochromatin,
cucliromitin, ransposcns,

Cell division and cell cycle : Mitosis and meiesis, their regulation, steps in cell cvele and
cantrol of cell eycle:

FunnamMENTAL PROCESSES @

DMA replication, repuir and recombination: Unit of replication, enzymes involved,
replication origin and replication fork, fidelity of replication, DINA damape and repair
mechanisms extra chromeosomal replicons.

REMNA Synthesis and processing @ Transcription factors, machinery, formation of inifiation
complex, transeription activators and repressors, RMNA polymerases; capping clongalion and

crmination, RMNA processing, RNA editing, splicing, polyadencylation, structure and

funclion of difforent tvpes of RNA, RNA ransport. W
o
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Frotein synthesis amd processing = Ribosome, formation of inftistion complex, initiation
factor and their regulation, elongation and elongation factors, lermination, penelic code,
amincacylation of (RNA, IRNA identity, amincacy] tRNA synthetase, translaticnal proof
reading, translational inhibitors, post-translational medification of proteins,

Control of gene expression of transcription and translation level : Fegulotion of phages,
viruses, prokaryvotic and eukaryotic gene expression, role of chromatin in regulating gene
cxpression and pene silencing,

DEVELGPMENTAL BIOLOGY { EMERYOLOGY)

Gametogenesis, fertilization and eary development: Microsporogenesis, microgametogenesis,
megasporogenesis embryosac development, double fertilization, endosperm and embryo
development seed formation and germination Pollination, incompatibility,

Morphogencsis and organogenesis in plants : Qrpanization of root and shaot opicel meristem,
raal and shoot development, leaf development and phyflotaxy: transition o flowering, foral
meristems and floral development in Arabidopsis and Antirthinum,

SYSTEM FHYSIOLOGY : PLANTS :

Photosynthesis : Light harvesting complexes: mechanisms of  electron transport;
photaprotective mechanisms; CO2 fixation-C3, Cf and CAM pathways,

Respirution and photorespiration : Citric acid cycle, plant mitochondral eleciron transport
wnd ATE synthesis, Alternate oxides photo respiratory pathway.

Nifrogen metabolism : Mitrate and ammonium assimilation: aminoacid biosynthesis,

Plant bormones @ Biosynthesis, stomee, breakdown and transport; physiological effects and
mechanism ol action. aging and senescence,

Scnsory photobiclogy @ Structure functions and mechanism of acton of phytochromes,
cryplochromes and photatropins: stomatal moverment: photoperiodism and biological clocks.
Solute tronsport and photoassimifate translocation Upsdate transport and translocation of
waler, ions solutes and mecromolecules from soil, trhough eells across membranes, through
xylem and phioem, transpiration. mechanism of loading and unloading of photonssimilates.
Secondary metabolites, Biosynthesis of terpenes, phenols and nitrogenous compounds and
Liveir rodes,

stress physiology Responses of plants 1o biotic (pathogen and insects) and biotic (water,
lemperature and sait) stresses, mechanism of resistance to biotié stress and lolerance 1o biotic
stress,

BIOLOGY AND DIVERSITY OF VIRUSES BACTERIA FUNGI ALGAR @ -
AR
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Viralogy  Cicinernl o accoont of  viroses, chorpctenistes, ulrastucture chemical  noafure,
repiication, transmission.

Docierioloey General account of bacterin ulimstructure, nuirition, reproduction cconomic
Impartance, Cyunbactere sallent fentures and biologieal mportance,

My cology Generzl characters and classification of Tungi cellular organization, ccll wall
composition, nutrition reproduction, Heterothallissn and parasexuality. General account of
mostigemycoting, Zygomyeolina. Ascomycolina, Basidiomycoting and Deuteromycotina.
Funpi in industry, medicine and as food. Mycordiizo, Fungal discases in plants, Host pararite
relationahips. mycoloxing.

Phycolozy :  Habitar, thallus organization, cell ultrastructuee reproduction of Algae criteria
for classification. General account of Protochlorophyta, chiorophyta, charophyta
xanthaphyvia, Bacilluriophyta, phacophyta and Rhodophyta Adlgal Dleom, Alged biofertilizer,
Algoe ag Tood, industrial wses of algae.

BIOLOGY AND DIVERSITY OF EMBRYOPHYTA (BRYOPHYTA, PTERIDOPHYTA,
GYMNOSPERNM)

Brevophyvta ¢ Distribution, ceneral characters and reproduction of bryophytes, General
account of marchantiales, Jungermanniales anothocerolales, sphagnales, funariales  and
patyirichales, Boological and economic importance of bryophytes.

Pieridophyia : Morphology anatomy reproduction and life history of pteridophyta. Evolution
of stele, heterospory and ongin of seed habit.

General sccount of Psilopsida, Lycopsida, Sphenopsida and preropsida.

Ghymnosperms  Evolution,  Characters;,  Clossification  and  cconomic  imponance of
Gymnosperms,

General account of ) Plenidospermales, Cycadecidales cordaitales cycadales . ginkgoales,
cotiferales ephedarales welwitschizles and Gnetales.

MORPHOLOGY AND TAXONOMY OF ANGIOSPERMS

Ciripin of angiospamms.

adomphology ol stamen and carpel, their evolution.

Morphology tod anotemy of plod pacts, Tissue system. secondary Growth & Ancmalous
siruciure,

Concept of species and hierarchical taxa, Salient features of intemational code of Botanical

Komenclatures,
Ly * i ! 1 L _r—:\‘\_.ll‘-..}
Taxonemic waels © herbara, Mlovs, Botanical Garden and keys. @
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Syutenis ol mgisdperm elogsification, their refative merits and demerits.

Endemizm and Hot spols,

Fithnnobotanien] studies Foonpmie batany.

EcoLoGiC AL PRINCIPLES :

The Environment : Physical environment, biotic environment, biotic and biotic interections.
Habitat and Niche | Concept of habitat and niche, niche width and overlap; fundamental and
replized niche; resource partitioning character displacement.

Papulation Eeolopgy : Characteristics of a population; populoticn growth curves, population
regulation: life history strategies (r and k selection)

Specics interactions ¢ Types of interactions interspeeific competition, herbivery, camivory,
pallinalion, symbiosis.,

Community ecology : Mature of communities, community structure and atiribuies; levels of
specics diversity and its measurement; edge and ecotone.

Eeological succession : Types, mechanisms, changes involved in succession, concept of
clirmax,

Ecosystern * Structure and funclion; encrgy fow and mineral cycling [C.N,PJ, primary
production und decomposition Structure and function of some Indion ccosysiems, terrestrial
{forest graszland) and aquatic {freshwaler, marine, estuarine) wetlands,

BIOGEQGRAFIY

Major terresirial biomes,

Fhytopeographical zones of India.

Applied Ecology : Environmental pollution; global emvironmental change, biodiversity
status, monttoring and documentation major drivers of biodiversity change, biodiversity
mankgement approaches,

Conservation biolegy ¢ Principles of conservation, major approaches to munagement, Indian
case studics on conservation'management  steategy  (soil conservation & watcrshade
management, Biosphere reserve)

EvoLurion:

Emergenee of evolutionary thoughts = ‘Liansarck, Darwin, concepis:of variation, adaptation,
struggzle, Moess and natral sclection. Mendelism, spontaneity of mutations, the evolntionary
synthesis.

Origin of cells and uniccliular evolution : Oripin of basic biological molecules; abiotic

synthesis of organic monomers and polymers, concept of oparin and Haldance; Experments

e
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of Miller (1453], the first cell] evolulion of prokaryeles, origin ol eukaryotic cells. evolution
of unicellular cukaryotes; anscrobic metabolism; photosynthesis and aerobic metabalism.
Paleaboizny and evolutionary history o The evolulionary Gime-scale, cars, penods, epochs,
mutjor events in the evolutionary me scale Origin.of unicellular and multicellular organisms
major groups of plants.

Faossils types & lormation.

APPLIED BIOLOGY *

Microbial fermentation and production of sinall and macre molecules,

Tissue and coll culture methods for plants.

Transeenic plants

Phiyleremesdintion

METHODS IN BLOLOGY 3

Molecalar biology and recombinant DWNA methods :

lsolation and. purifcation of RNA, DNA (Genomic and plasmid) and proteins, difTecent
separation methods, analysis of RNA, DNA and proteins by one and two dimensional gel
elcctrophorasis, isoelectne focusing gels;

Molecular tiﬂl]jl:lg of ODNA or RMA [Fagments in baclerial and eukaryolic systems,
expression of recombinant proleins using bacterial, animal and plant vectors; isolation of
specilic nuclelc acid requences; generation of genomic and C-DNA librasies in plasmid,
phaze, cosmid, BAC and YAC vectors;

In witre mutagenesis and deletion technigues, geneknock out in bacterial and eukaryotic
organisims; protein sequencing mcthods, detection of post ranslation modifiextion of
profeins; DNA sequencing methods, stmlegies for genome sequencing; methods for analysis
ol gene expression ot RNA and protein level, large scale expression analysis such as micro
array  based technigues; isolation, separation and apalysis of carbohydrase and lipid
molecules, RFLP, RAPD and AFLP techniques.

Histechemical and immunotechnigues | Antibody generation, detection of molecules using
ELISA, RIA, western blot, immunoprecipitation, floweytometry and immuncfluoresecnce
micrascopy, detection of molecules in lving cells, in situ localization by techniques such as
FISH, GI5H,

BIOPHYSICAL METHODS : Analysiz of biomolecules using UV, visible, flusrescence,
circular dichroism, NMR and ESR spectroscopy, structure determining using X-Ray
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defTraction somd NME; anslysis using light scallering, dilferent types of mass spectromictry
and surface plasma resonance metheds.

Microscopic fcchnigues, Visualizition of cefls and subcellulor components by light
migrescapy, esolving powers of difTerent microssopes, mictoscopy of living cells, scanning
and transmission microscopes, different fixation and staining techniques for EM, Freeze-

etching and frecoe fracture methods for EM, image processing methods in microscopy.
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