
Fau fry c* Su r""z-

GOKUL GLOBAL UNIVERSITY, SIDDHPUR
Ph.D. COURSEWORK EXAM SYLLABUS

BOTANY--

Celt communication and cell signaling: Host parasite interaction Recognition and entry
processes of different pathogens like bacteria, viruses into animal and plant host cells, alteration
of host cell behavior by pathogens, virus-induced cell transformation, pathogen-induced

diseases in animals and plants, cell-cellfusion in both normal and abnormal cells.

Photosynthesis: Light harvesting complexes; mechanisms of electron transport;
photoprotective mechanisms; CO2 fixation-C3, C4 and CAM pathways.

Respiration and photorespiration: Citric acid cycle; plant mitochondrial electron transport and

ATP synthesis; alternate oxidase; photorespiratory pathway.

Nitrogen metabolism: Nitrate and ammonium assimilation; amino acid biosynthesis.

Plant hormones: Biosynthesis, storage, breakdown and transport; physiological effects and

mechanisms of action.

The Environment: Physical environment; biotic environment; biotic and abiotic interactions.

Ecological Succession: Types; mechanisms; changes involved in succession; concept of
climax.

Ecosystem Ecology: Ecosystem structure; ecosystem function; energy flow and mineral
cycling (C,N,P); primary production and decomposition; structure and function of some lndian
ecosystems: terrestrial (forest, grassland) and aquatic (fresh water, marine, eustarine).

Biogeography: Major terrestrial biomes; theory of island biogeography; biogeographical zones
of lndia.

Applied Ecology: Environmental pollution; global environmental change; biodiversity: status,
monitoring and documentation; major drivers of biodiversity change; biodiversity management
approaches; Bioresource.

Transgenic PIants: Methods and applications of transgenic plants.

Principles & methods of taxonomy: Concepts of species and hierarchical taxa, biological
nomenclature, classical & quantitative methods of taxonomy of plants, animals and
microorganisms.

Outline classification of plants: lmportant criteria used for classification in each taxon.
Natural, Artificial and Evolutionary System of Plants Classification.

Mendelian principles: Dominance, segregation, independent assortment NBBN
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DNA replication, repair and recombination: (Unit of replication, enzymes involved, replication
origin and replication fork, fidelity of replication, extrachromosomal replicons, DNA damage and
repair mechanisms, homologous and site-specific recombination).

RNA synthesis and processing: (transcription factors and machinery, formation of initiation
complex, transcription activator and repressor, RNA polymerases, capping, elongation, and
termination, RNA processing, RNA editing, splicing, and polyadenylation, structure and funclion
of different types of RNA, RNA transport).

Protein synthesis and processing: (Ribosome, formation of initiation complex, initiation
factors and their regulation, elongation and elongation factors, termination, genetic code,
aminoacylation of IRNA, tRNA-identity, aminoacyl tRNA synthetase, and translational proof-
reading, translational inhibitors, Post- translational modification of proteins).

Control of gene expression at transcription and translation leve!: (regulating the
expression of phages, viruses, prokaryotic and eukaryotic genes, role of chromatin in gene
expression and gene silencing).

Molecular Biology and Recombinant DNA methods: lsolation and purification of RNA , DNA
(genomic and plasmid) and proteins, different separation methods. Analysis of RNA, DNA and
proteins by one and two dimensional gel electrophoresis, lsoelectric focusing gels. Molecular
cloning of DNA or RNA fragments in bacterial and eukaryotic systems. Expression of
recombinant proteins using bacterial, animal and plant vectors. Isolation of specific nucleic acid
sequences Generation of genomic and cDNA libraries in plasmid, phage, cosmid, BAC and
YAC vectors. ln vitro mutagenesis and deletion techniques, gene knock out in bacterial and
eukaryotic organisms. Protein sequencing methods, detection of post translation modification of
proteins. DNA sequencing methods, strategies for genome sequencing. Methods for analysis of
gene expresslon at RNA and protein level, large scale expression, such as micro array based
techniques lsolation, separation and analysis of carbohydrate and lipid molecules RFLP, RAPD
and AFLP techniques

Histochemical and lmmunotechniques: Antibody generation, Detection of molecules using
ELISA, RlA, western blot, immunoprecipitation, fluocytometry and immuno1uorescence
mlcroscopy, detection of molecules in living cells, in sltu localization by techniques such as
FISH and clSH

Biophysical Methodr Molecular analysis using UV/visible, fluorescence, circular dichroism,
NMR and ESR spectroscopy Molecular structure deterrnination using X-ray diffraction and
NMR, Molecular analysis using light scattering, different types of mass spectrometry and
surface plasma resonance methods.

Statisitcal Methods: Measures of central tendency and dispersal; probability distributions
(Binomial, Poisson and normal); Sampling distribution; Difference between parametric and non-
parametric statistics; Confidence Interval; Errors; Levels of significance; Regression and
Correlation; ttest; Analysis of variance; X2 test;; Basic introduction to Muetrovariate statistics,

fls*(\ffi
e*':,*#

etc.

I



Radiolabeling techniques: Detection and measurement of different types of radioisotopes
normally used in biology, incorporation of radioisotopes in biologicaltissues and cells, molecular
imaging of radioactive material, safety guidelines.

Microscopic techniques: Visualization of cells and subcellular components by light

microscopy, resolving powers of different microscopes, microscopy of living cells, scanning and

transmission microscopes, different fixation and staining techniques for EM, freeze-etch and

freezefracture methods for EM, image processing methods in microscopy.

Electrophysiological methods: Single neuron recording, patch-clamp recording, ECG, Brain

activity recording, lesion and stimulation of brain, pharmacological testing, PET, MRl, fMRl, CAT

Methods in field biology: Methods of estimating population density of animals and plants,

ranging patterns through direct, indirect and remote observations, sampling methods in the
study of behavior, habitat characterization: ground and remote sensing methods.


