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Unit I: Molecules and Their Interactions

Composition, structure and function of biomolecules (carbohydrates, lipids, proteins, nucleic
acids and vitamins); Stabilizing interactions (Van der Waals, electrostatic, hydrogen bonding,
hydrophobic interaction, etc.); Bioenergetics, glycolysis, oxidative phosphorylation, coupled
reaction, group transfer, biological energy transducers; Principles of catalysis, enzymes and
enzyme kinetics, enzyme regulation, mechanism of enzyme catalysis, isozymes; Conformation
of proteins (Ramachandran plot, secondary structure, domains, motif and folds); Conformation
of nucleic acids (helix (A, B, Z), t-‐RNA, micro-‐RNA).

Unit II: Cellular Organization

Membrane structure and function (Structure of model membrane, lipid bilayer and membrane
protein diffusion, osmosis, ion channels, active transport, membrane pumps, mechanism of
sorting and regulation of intracellular transport, electrical properties of membranes); Structural
organization and function of intracellular organelles (Cell wall, nucleus, mitochondria, Golgi
bodies, lysosomes, endoplasmic reticulum, peroxisomes, plastids, vacuoles, chloroplast,
structure & function of cytoskeleton and its role in motility); Organization of genes and
chromosomes (Operon, unique and repetitive DNA, interrupted genes, gene families, structure
of chromatin and chromosomes, heterochromatin, euchromatin, transposons); Cell division and
cell cycle (Mitosis and meiosis, their regulation, steps in cell cycle, regulation and control of cell
cycle

Unit III: Developmental Biology

Basic concepts of development: Potency, commitment, specification, induction, competence,
determination and differentiation; morphogenetic gradients; cell fate and cell lineages; stem
cells; genomic equivalence and the cytoplasmic determinants; imprinting; mutants and
transgenics in analysis of development meristem; shoot and root development; leaf development
and phyllotaxy; transition to flowering, floral meristems and floral development.

Unit III: Plant Physiology

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.

Unit IV: Plant Systematics

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



adaptive radiation modifications. Outline classification of plants, Evolutionary relationships
among taxa.

Unit V : Ecological Principles

Habitat and Niche: Concept of habitat and niche; niche width and overlap; fundamental and
realized niche; resource partitioning; character displacement. Population Ecology: Characteristics
of a population; population growth curves, population regulation , life history strategies(r and k
selection) 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, Biogeography: Major terrestrial biomes;
theory of island biogeography; biogeographical zones of India. Applied pollution; global
environmental change; biodiversity: status, monitoring and documentation; major drivers of
biodiversity change; biodiversity management approaches. Conservation Biology: Principles of
conservation,


