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The postgraduate programmes in Biosciences, Bioche an crobiology cover a broad spectrum of life
sciences and build connections between biological, che
sciences. The entrance syllabus requires wide
and molecular biology, chemistry, mathe

Programme Overview

sical, mathematical, and computational
ndergraduate-level preparation across organismal biology, cell
atistics, ecology, and laboratory techniques.

Syllabus Map
Preparation Block Included Subjects

Animal Diversity I and II; Plant Diversity I and II; Developmental

0] ismal and Plant Sci . : . . . .
rganisimat and tiant Selences Biology; Animal Physiology; Plant Physiology; Organic Evolution

Cellular and Molecular Sciences Cell Biology; Mf)lecu'lar Biology; Genetics; Biochemistry;
Immunology; Microbiology

Chemical and Physical

Foundations Chemistry I and II; Biophysics; Environmental Science

Quantitative and Computational | Essential Mathematics; Biomathematics and Biostatistics;

Skills Bioinformatics and Information Technology
Ecol dR h ' o
Ti(c)hongiz:::s eeare Ecology; Techniques in Biology
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Programme Prospects

The programmes aim to create connectivity and synergy between biological and physical sciences. Graduates may pursue
research, teaching, laboratory, biotechnology, healthcare, environmental, data-oriented, and related scientific careers, subject
to further qualifications and institutional requirements.

1. Animal Diversity I
Unit I

e Principles of taxonomy and relationship with systematic. General characters and cri
invertebrates. An outline classification of non-chordates. Classification of Proto S.
Paramecium caudatum and Plasmodium vivax. Locomotion and reproductiondh Pr N\Leishmaniasis,

Trypanosomiasis, toxoplasmosis, Giardiasis and Amoebiasis.

Unit IT

¢ Organization of metazoa including symmetry, metamerism and b
metazoa. General characters and classification of phylum Pogifera. tem and skeleton in Sponges.
General characters and classification of Coelenterates. Type study offAurelia. Polymorphism, corals and
coral reefs. General characters and classification of phylum Platyh¢lminthes

avity oelom. Theories of origin of

Unit 111

e General characters and classification of nematodes. Type study of Ascaris lumbricoides. Nematodes and
human diseases. Caenorhabditis elegan s application in research. General characteristics and
classification of Arthropods. Mouth part 2 Vision in arthropods. Metamorphosis in insects. Larval
forms of Crustaceans. Social insects ife cycle. Economic importance of insects. Lac culture,
Sericulture, Apiculture and Prawn cultu

Unit I

eV General character ssification of phylum Mollusca. Type study of Pila globosa. Torsion and

detorsion in gastfopods.‘General characters and classification of phylum Echinodermata. Water vascular
system in sta a

2. Pla ity I

Un

e Cyanpbacteria and Algae: General features, Classification, Distribution, Range of thallus organization,
Reproduction, Life Cycle and Economic importance with special reference to Nostoc, Volvox, Oedogonium,
Chara, Ectocarpus, and Polysiphonia.
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Unit IT

¢ Fungi: General features, Reproduction and economic importance with special reference to Slime molds,
Albugo, Phytophthora, Aspergillus and Puccinia. Fungal Diseases: White rust of crucifers, Late blight of
potato, Black stem rust of wheat Lichens: Thallus organization, Reproduction and their ecological
significance.

Unit II1

e Bryophytes: General features, Habitat, Range of thallus organization and reproduction, A
and Pteridophytes. Type study of Marchantia, Anthoceros and Funaria.

ities withpAlgae

Unit I

e V Pteridophytes: General features, Habitat, Stelar system, Heterospory and se aptive features:

Spores, cuticle, stomata and tracheids. Morphology anatomy and reprod um, Selaginella and

Pteris.
3. Essential Mathematics

Unit I

e The factorial introduction, fundamental principle of,counti utation as arrangement, practical

problems on permutations, permutation under certai ions, Combinations, practical problems on
combinations, combinational identities, Binomial theofem for any positive integral exponent (without proof),
general and middle term, Binomial theo r any index. Sets and their representations, finite and infinite
sets, subsets, types of sets, operation their algebraic properties, Venn diagram, ordered pair,

Cartesian product & relation.

Unit 11

e Concept of functions and Relation igbiological terminology, its domain and range, Types and classification

of function, graphs o well known functions, even and odd functions, periodic functions, algebra of

limits, conti unction at a point, over an open/closed interval, differentiability of a function at a

point, left i and differentiability, relation between continuity and differentiability; derivative
of a funttion

ometrical and physical significance, Applications.

by successive reduction, Integration of some well known forms. Definition of definite integral as the limit of
sum, The fundamental theorem of calculus (without proof), evaluation of definite integral, transformation of
definite integral by substitution, by parts.

e Properties of definite integral and problems based on these properties, Applications.
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Unit I

e V Definition and examples of matrices, types of matrices, basic operations, equality of matrices, addition and
scalar multiplication of matrices, properties of addition and scalar multiplication, transpose of a matrix,
symmetric and skew symmetric matrices and their properties, matrix multiplication in general and its
properties. Definition of Determinant, minors and cofactors of an element of a determinant, singular and
non-singular matrices, multiplicative inverse of a matrix and its properties, Applications.

4. Animal Diversity II

Unit I- Introduction and classification of Chordates

e General Characters, origin and ancestry of Chordates. A brief classification of phydum Chordata. Diversity of
chordates and comparison with non-chordates. General characters and cl@ cati
Urochordata. Characteristics and affinities of Herdmania. General charae
Cephalochordata. Characters and structure of Branchiostoma.

Q

subphylum
d classification of subphylum

Unit II- Superclass Pisces

e General characters and classification of superclass Piscesy\T'ype study of Class Cyclostomata: Petromyzon.
Scales of fishes. Air or swim bladder and accessoryrespir: ans. Migration and parental care in fishes.
Pisciculture. Dipnoi Freshwater and Brackish water ies in India.

Unit III- Class Amphibia and Reptilia

e General characters, origin and classifica
characters and classification of Repti
mechanism in snakes. Venom @nd anti-

hibians. Parental care in class Amphibia. Origin, general
ation of snakes. Poisonous and non-poisonous snakes biting
. Extinct reptiles (Dinosaurs), Evolution and adaptive radiation

of reptiles.
Unit I
e V-C(lass Aves a lia General characteristics and classification of class Aves. Affinities, origin and

ancestry of bi and modes of flight adaptations. Type of beaks in birds. Flight adaptation in

conomic importance of birds. General characters and classification of class

Unit I

e  Gymnosperms: Introduction, Diversity, Economic importance, Classification, origin and Evolutionary
significance. Affinities of Gymnosperms with Angiosperms and Pteridophytes.
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Unit IT

e General features, Habitat and distribution, External features, Anatomy of vegetative and reproductive
structures, Development and reproduction of Cycas, Pinus, and Gnetum

Unit 111

e Inflorescence, Flower and floral parts of Angiosperms. Taxonomy of Angiosperms: Introduction and outlines
of systems of classification of Angiosperms; Bentham and Hooker’s system, Hutchinson’s gler &
Prantel’s System.

Unit I

e V Systematic study, Affinities, Distinguishing features and economic import
Ranunculaceae, Solanaceae, Moraceae, Malvaceae, Fabaceae , Umbellifera
families Liliaceae and Poaceae. Economic botany: Food, drug, fiber, spi
yielding plants.

6. Chemistry I

Unit I- Fundamentals of Organic Chemistry

e Electronic Displacements: Inductive Effect, Electro ct, Resonance and Hyperconjugation. Polarity

of Bonds and molecules, Cleavage of Bonds: Homolysis and Heterolysis. Structure, shape and reactivity of
iles. Redctive Intermediates: Carbocations, Carbanions free

rative study with emphasis on factors affecting pK

organic molecules: Nucleophiles and e
radicals. Strength of organic acids a
values.

¢ Introduction to types of organiC reaction
reactions.

their mechanism: Addition, Elimination and Substitution

Unit II- Stereoche y

e Fischer Projecti
isomerism: cf

ew and Sawhorse Projection formulae and their interconversions; Geometrical
n-anti isomerism E/Z notations. Optical Isomerism: Optical Activity, Specific

Alkenes: Structure of ethylene, propylene and butylenes, Isomerism in alkenes, Nomenclature, Physical
Properties. Reactions: cis-addition (alk. KMnO4) and trans-addition (bromine). Addition of HX
(Markovnikov’s and anti-Markovnikov’s addition).

e Hydration, Ozonolysis, oxymercuration-demercuration, hydroboration-oxidation. Aromatic Hydrocarbons
Aromaticity: Hiickel’s rule, aromatic character of arenes, cyclic carbocations/carbanions and heterocyclic
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compounds with suitable examples. Electrophilic aromatic substitution: halogenation, nitration, sulphonation
and Friedel-Craft’s alkylation/acylation with their mechanism.

Unit I

e V- Alkyl and aryl halides Preparation: from alkenes and alcohols. Structure, classification, nomenclature and physical
properties, Reactions: Williamson ether synthesis, Nucleophilic substitution reactions (Nucleophiles & leavirig groups,
Thermodynamics & kinetics, SN1 & SN2 reactions: mechanism, kinetics, stereochemistry and reactivity, Catbocations:
structures, relative stabilities & rearrangement, Factors affecting rates of SN1 & SN2 reactions), Elim#hati actions
of Alkyl halides: Dehydrohalogenation, E1 & E2 reactions.

¢ Elimination vs substitution. Aryl halides: Preparation: from phenol, Sandmeyer and Gattermann reactions and important
reactions. Reactivity and relative strength of C-X bond in alkyl, allyl, benzyl, vinyl and ary

7. Biomathematics and Biostatistics

Unit I

o Differential equation, order and degree of a differential equation,

(first order and first degree)
differential equation by the method of variable separable, gengous differential equation and their
solution, solution of the linear differential equation of thelfirst order of type: dy/dx+P(x).y=Q(x).

Unit II

e Mathematical Modeling, Steps in building Mathematigal Models, Relation of Models to data, Evolution,
Choosing Mathematics for the models. Li and Nomphinear First order Discrete Time Model; Differential
Equation Models, Population dynamics; te Dynamical Models, Continuous Models, Epidemic Models,

Models, Growth Models.

Unit II1

e Methods of sampling, measure of egntpal tendency (mean, median and mode), measures of variation (mean
deviation and standag ation).Correlation, covariance, Karl Pearson’s coefficient of correlation, degree
of correlation, R cient of regression, Method of Least Square.
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8. Cell Biology
Unit I- Cell Organelles

e Structure and functions of Endoplasmic reticulum, SRP based targeting of proteins to ER, folding and
disulfide bond formation, mechanism of vesicle transport, Mitochondria (DNA & pathways), lysospmes and
their role in degradation, Golgi apparatus (post translational modifications of proteins and lipid synthesis).

Unit II- Cytoskeleton network

e Structure and organization of actin, myosin, muscle contraction system and intermediate fil
microtubules and their role. Cell Shape, Mitotic Spindle, 9+2 Array, Filipodia Struct

Unit I1I- Nucleus organization and cell cycle

e Structure and Function of Nucleus. Nuclear Membrane and Transport, ¥
structure and positioning. potentiated genes, Cell cycle: controls and ch

Unit I

e V- Membrane Transport and Cell signaling Lipid bilayer dnd membrane proteins, lonic channels, lon pumps,
membrane transport (Simple, facilitated, Active and Voltage gated). Signaling molecules and their receptors

(GPCR, Tyrosine, Kinase based) , Role of protein kinase , iofis, intracellular signal transduction
pathways (selected pathways), signaling networks a lk.

9. Molecular Biology

Unit I

e Replication of DNA: Types of D rase and enzymes involved, replication origin, replication fork, semi
conservative replication of double str NA, mechanism of replication, proof reading. Replication in Eukaryotes.

RNA Synthesis: Types

polymerases, mechanism of transcription, RNA processing, capping, polyadenylation,
miero RNA. Transcription in Eukaryotes.

Restriction enzymes, DNA polymerases, ligase, kinase, phosphatase, nuclease; molecular cloning: Cloning Vectors:
lambda phage, plasmid, M 13 phage, cosmid, shuttle vectors, yeast and viral vectors, construction of genomic and
cDNA library.
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Unit I

eV Nucleotide sequencing methods and amplification of DNA; types of PCR: RT-PCR, inverse PCR, asymmetric PCR,
DNA fingerprinting, molecular markers, RAPD, RFLP, AFLP, SNPs analysis of gene expression, microarray,
production of genetically modified crops, transgenic animals

10. Chemistry 11

Unit I

e Carbonyl Compounds: Structure, Nomenclature and Physical properties, Nucleophilic additiomto carbon-
oxygen double bond, Reaction of Aldehydes and Ketones: Oxidation, Baeyer Villa idati eduction
to alcohols & hydrocarbons: Clemmensen & Wolff Kishner reduction, Reducti inati ddition of
water & alcohols, Additions of derivatives of ammonia, Addition of hydroge i dium bisulphite,
Addition of Halides : Wittig reaction, Aldol reactions: enolate ions, keto,e 3 erSm, reactions via

enol and enolate ions.

anhydrides, Reaction of Esters: Conversion into acids an
Reactions with carbanion.

Unit IT

e Definition and type of solution; expre
Raoult’s law, Raoult’s law and mo

freezing point, osmotic pressurg;ddefiniti
determination of molecular weigh oretical explanation of osmosis. Osmotic behaviour of living cells:
tonicity, turgor pressure.

Unit 11T
Electrolytes (Tzfic and P

. ial), Ionization of electrolytes, Colligative properties of true electrolytes (The

ch equation, dependence of ionization on pH of solution, uses of the H-H equation, titration of
strongrand weak acids with strong base. Exact treatment of the ionization of diprotic acid. Exact treatment of
Brensted-Lowry type monobase.

e Salt hydrolysis. Buffer mixtures. pH indicators, Biological relevance of pH: buffering in living organism,
effect of pH on protoplasmic components.
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Unit I

® V Definition of terms: reaction rate, order and molecularity. Rate measurements and rate laws, Factors
influencing rates of reactions. Zero, I and II order reaction with examples. Mathematical treatments of rate
constants of I and II order reactions. Calculation of activation energy, Collision and absolute theory of
reaction rates.

11. Environmental Science

Unit I

e Multidisciplinary nature of environmental studies, Scope and importa
Forest conservation act. International agreements: Montreal protocg
of biological diversity. Soil formation (weathering of rocks, mineé

inable development,
rogocol. Conservation
humification), soil

nutrient, soil cation-exchange capacity, nutrient availability, soil mois soil type, soil texture,

soil aeration, soil mixing.

Unit I1

e Threat to biodiversity : Deforestation, Overgraging, A’
Urbanization; Threat to wild life : Hunting and
Domestication Man —wild life conflicts, Biologic
data book; Conservation of biodiversi abitat eonservation, Providing critical resources, Captive
breeding, Development of reserv iosphere Reserve Programme, Man —wild life
conflicts, Biological invasionsy Co

re, Shifting cultivation, Mining,
abitat loss, Selective destruction,
invasions; Extinct and threatened species; Red

introduction of alien species, Reducing pollution,
Research and documentatiofi, Le ons, Environmental movements - Chipko, Appiko, Silent
valley, Bishnoi community of Rajasthan, In -situ and Ex-situ conservation, Project Tiger,
Environmental ethi le of religious and cultural activities.

Unit 11

ausgs, effects and control (Air , water, soil, Noise, Thermal, Radiation, Pesticide
Rarficulate, Solid waste pollution); Climate Change; Global warming; Ozone

e V Renewable energy sources: Flowing water, Wind, Tides, Oceanic waves, Biofuel (Biodiesel,
Biogas, Bioethanol, Hydrogen), Nuclear, Geothermal, Antimatter ; Non-renewable energy sources :
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Fossil Fuel (Coal, Petroleum, Natural Gas); Rain water harvesting, Conflicts over water
(International and interstate).
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12. Developmental Biology

Unit I

e (Gametogenesis: Spermatogenesis and Oogenesis, Ovulation and hormonal Control, Menstruation Cycle,
Fertilization: Molecular basis of Fertilization, Block of Polyspermy, Cortical Reaction, Role of Zona
Pellucida.

Unit IT

e Post Fertilization Events: Zygote formation, Morula, Cleavage, Compaction, Cavitation, Di
ICM, Trophoblast and importance of Blastula. Implantation. Formation of Gast
Streak, Types of morphogenetic Movements: Bilaminar Disk, Epiblast and Hypoblast.
Tube, Neuronal Plate, Axon Guidance, Somite and Notochord.

tiation,
ers, Primitive
lation: Neuronal

Unit II1

¢ Fundamental Process in Development: Gene activation, determinati
morphogenesis, intracellular communications, Cell movements, C

, differentiation,
poptosis and Apoptotic
regulatory genes

Unit I

eV Organogenesis: Myogenesis: Myofibril, Satellite \@
Ossification: Intramembranous and Endochondral, Fotmation of Limb, Sex determination factors and
reproductive organs, Development of H d Kidney’.

importance of myoblast and gene activation.

13. Animal Physiology

Unit I- Endocrinolog

espiration, Hemoglobin, Binding and release of O2 its regulation.

Unit IH{- Excretion and Cardiovascular system

¢ Kidney, structure of nephron, mechanism of Urine formation, Renin Angiotensin System, Blood:
Composition, Hemostasis, Heart structure, Origin and conduction of the cardiac impulse, Cardiac cycle,
Neuronal regulation.
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Unit I

e V- Nerve and muscle systems Anatomy of Brain, CNS & PNS. Structure of a neuron, resting membrane
potential, Graded potential, Origin of Action potential and its propagation in myelinated and non-myelinated
nerve fibres, vision and hearing, Types of muscle fibre, Ultrastructure of cardiac muscle, Molecular and
chemical basis of muscle contraction

14. Plant Physiology
Unit I

e  Water Transport: Movement of water in plants in relation to water potential,

potential and metric potential. Ascent of sap: mechanism of water absorption
stomatal opening and closing. Nitrogen Assimilation: Uptake and assim
Nitrogen fixation: Nonsymbiotic and symbiotic nitrogen fixation, Assi of ammonia. Role of

glutamine synthase and glutamine dehydrogenase.

Unit IT

e Photosynthesis: Role of photosynthetic pigments. PS II a lex and their inter-relationship.
tion. Mechanism of carbon dioxide
fixation in C3, C4 and CAM Plants, Photorespiratio cy: Significance, Seed dormancy, bud

dormancy.

Mechanism of photosynthetic electron transport, Photopho

Unit 111

e Translocation: Translocation of
regulators: Auxin, Ethylene,
action of plant growth regulators:
Gravitropism: Gravipereeption &

Unit I

eV Tissue Cul chniques: Introduction to in vitro methods, General techniques, Factors involved in
enesis, organogenesis and their applications. Axillary bud, shoot tip and meristem
their applications, Somaclonal variations and applications, Single cell suspension

plications in selection of variants. Introduction to protoplast isolation, principles and

ridization and practical applications.
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15. Biophysics

Unit I

Unit 11

Unit 111

Thermodynamics of living systems: Laws of Thermodynamics, Conservation of energy in living systems,
Entropy and Life, Gibbs and Standard free energy, Equilibrium constant, Coupled reactions. Osmosis,
Osmotic pressure, Osmoregulation, Viscosity and biological importance, Surface tension, Factors

life systems

Energy requirements in cell metabolism, role and structure of mitochondria, hj
electron transfer phenomenon and biological transfer. Oxidation and reduction,
calculation by Nernst equation, examples of redox potential in biologic

Micelles, reverse micelles, bilayers, liposomes, phase transitions o
transport of solutes and ions, Diffusion, Laws of diffusio

ive, passive and facilitated
ctive transport, Facilitated diffusion, Fick’s
Laws, Nernst Planck Equations, Donnan effect, permeability coefficient. lonophores, transport equation.

Application of biological membranes in drug delivery

Unit I

V Basic principles of electromagnetic ragdi
numbers and frequency. Absorption

ns, spectrgscopic techniques, energy, wavelength, wave
ic principles of microscopy, light and electron microscopy.
Uses and applications.

16. Microbiology

microscope, Cell theory, spontaneous generation, theory of biogenesis, Koch’s
asteurization. Vaccination, germ theory of diseases, Microbial Diversity: Algae,

Bactérial Morphology: Bacterial size, shapes and pattern of arrangement; the cell wall structure: Gram
positive and gram negative bacteria, Structures external to cell wall, Structures internal to cell wall, Gram
staining technique Reproduction and growth of bacteria: modes of cell division, generation time, Growth
curve. Bacteriological media: Selective media, maintenance media, differential media.Isolation of pure
cultures and maintenance of culture.
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Unit 111

¢ Control of microorganisms, Definitions and fundamentals of control, Physical agents/processes for control:
high temperature, low temperature, filtration, desiccation, osmotic pressure, high pressure, radiation.
Chemical agents and their mode of action: Phenol & Phenolic compounds, Halogens, Aldehydes, Heavy
metals, Antibiotics.

Unit I

eV Architecture of viruses: Capsid morphology, Nucleic acid and envelope. Transmission

viruses, Transmission of plant viruses, Animal viruses & bacteriophages, Replication of Ant viruses &
Lambda phage, Replication of RNA virus and DNA virus.

17. Immunology

Unit I

e The immune system and immunity historical perspective. Types o ity Humoral & Cell Mediated. The
cells and organs of the immune system. Innate immunity./Anatomical barriers, cell types of innate immunity,
connection between innate and adaptive immunity

Unit 11

e Adaptive immunity. Antigens and haptens Factors that dictate immunogenicity. Structure and distribution of
classes and substances of immunoglobuls ), Ig fold; effector functions of antibody, antigenic
determinants on Ig and Ig super fami i f antibody diversity. Complement and its activation by
classical, alternate and lectin pathwaygbio | consequences of complement activation; regulation of
complement activity.

Unit 11

e Immunological me tigen-antibody interactions. Agglutination, hemagglutination. Precipitin
reactions in solution andin gels; immunoassays. Selection, Antigen presentation, Activation of T and B
cells. Cytoki

ological tolerance-Primary and secondary. Hypersensitivity and its types. Immune response against

f pathogens. Vaccines: Live attenuated, Inactivated, Toxoid, subunit/conjugate vaccine.
ndl Antibody.

18. Genetics
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Unit I

e Mendelism and law of inheritance, Law of segregation, Law of Independent assortment, Phenotypes and
genotypes, Chromosomal theory of inheritance, Linkage, Recombination, Linkage maps, Crossing over,
Double cross over, Coincidence & interference, Sex-linkage, X-linked inheritance.

Unit 11

e Multiple Alleles, Incomplete dominance, Over- dominance and co- dominance, Sex-link trai

inheritance, Non-allelic or inter allelic gene interaction: example of modified dihybrid rati
12:3:1, 15:1, 13:3, 9:6:1, 7:6:1, 7:6:3, 6:3:3:4, and 7:4:3:2. Recombination in bacteri ation,
Transduction and Conjugation.

Unit 111

e Population genetics: Mendelian population, Hardy — Weinberg equilibrif ene and’/genotype frequencies,

Factors affecting the frequencies of gene in population, Pleiotropism, le Penetrance and
Expressivity. Extra-chromosomal Inheritance, Mitochondrial geneie, Cyt ic inheritance, maternal
effects, Extra nuclear genome, Variegation in leaves of higher pla:

oiling in snail.
Unit I

e V Structural organization of Chromosome, Nucleo e m chromatin and Heterochromatin, Structure

of Chromosome, special chromosome(Polytene and
chromosome, Structural and numerical aberrations in
,Turner, Cri-du-Chat and Down Syndro normal

chromosome), Banding pattern in human
lving chromosome, Hereditary defects, Klinefelter
ploidy, Polyploidy, Autotetraploid. Mutations,
spontaneous and induced mutagenesis?

19. Bioinformatics and ation Technology

ing, governing bodies, uses.

Unit IT

e What is Bioinformatics, Use of information technology for studying Biosciences, Emerging areas in
Bioinformatics, Future prospects of Bioinformatics; Introduction to Genomics, Introduction to Proteomics,
Human Genome Project, Biological Software, Public Database, GenBank.
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Unit 111

Unit I

National Center for Biotechnology Information (NCBI): Tools and Databases of NCBI, Database Retrieval
Tool, Sequence Submission to NCBI, Basic local alignment search tool (BLAST), Nucleotide Database,
Protein Database, Gene Expression Database. EMBL Nucleotide Sequence Database (EMBL-Bank):
Introduction, Sequence Retrieval, Sequence Submission to EMBL, Sequence analysis tools. DNA Data Bank
of Japan (DDBJ): Introduction, Resources at DDBJ.

V Protein Information Resource (PIR): About PIR, Resources of PIR, Databases of PIR, DataRetrieval in
PIR, Swiss-Prot: Introduction and Salient Features. Phylogenetic analysis, Protein,se
structure prediction. Basics of database management system, SQL, Artificial Néural Net

alysis, Protein
rk Technology,
genetic algorithm, Decision trees.

20. Biochemistry
Unit I- Enzymology

Unit II- Carbohydrate

Enzymes as biological catalysts: characteristics, nomenclature and/classification, coenzymes: structure and

function, Enzyme kinetics: Michaelis-Menten equa’
data, Enzyme inhibition: competitive, uncompetitive

significance of Km and Vmax, Analysis of kinetics
ed inhibition, Enzyme catalytic mechanisms:
Acid-base, covalent, metal ion, proximity and orientation effects. Mechanism of action of lysozyme and

chymotrypsin.

Occurrence, classification, ch

ics,structure and function of monosaccharides, disaccharides and
polysaccharides, Mucopolysaccharides Jiglycosaminoglycans, proteoglycans, glycoproteins, Glycolysis:
reactions and regulati uconeogenesis, HMP pathway, Citic acid cycle, Glycogen degradation and
synthesis.

V- ino Acids and Protein Structure, nomenclature, classification and acid-base behaviour of amino acids,
primary structure of proteins and its determination, Secondary structure of proteins: peptide group, helical
and beta structures, Bonds and forces which stabilize native protein structure, protein denaturation.
Oxidation of amino acids: transamination reactions and urea biosynthesis. Flow sheet diagram of amino acid
catabolism and synthesis (without structures).
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21. Ecology

Unit I

Unit IT

General ecology : Atmosphere, Weather, Climate, Weather Assessment, Fine weather; Cloudy weather;
Biosphere, Biomes and Ecosystems, (Tundra, Taiga, Grassland, Desert and aquatic), Concept, components
and types of ecosystem (Tundra, Taiga, Grassland, Desert and aquatic- Fresh water, Marine and br ckish
water), ecological range (Eury, Steno), Ecological factors (abiotic and biotic), Ecological p ood

chains; Food web, Productivity, Biogeochemical cycles : Gaseous and sedimentary.

1 seécondary succession,
succession, Autotrophic and
Concept : Monoclimax and

Kind of succession-Hydrach and Xerarch succession, Autogenic g
heterotrophic succession, Models of Succession, Trends in succes
polyclimax , Preclimax, Postclimax, Disclimax etc).

Unit II1

edation in field, Co- evolution of predator and prey system,;
ts, Herbivore counter measures, Herbivore interactions, Phenotypic
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22. Organic Evolution

Unit I

e Origin of life, theories of the origin of life, cosmozoic, chemogeny, biogeny, experimental evidences in
support of biochemical origin of life. Evidence in favour of evolution, evidence from embry
paleontology, taxonomy connecting links. Evidence from biology, physiology and geneti

Unit 11

e Lamarck and Lamarckism, Darwinism and theory of natural selection, Neo Lamiarckism,
modern synthetic theory of evolution. Patterns of evolution, polymorphism typ

eo Darwinism,
rphism,

monophyletic, polyphyletic and paraphyletic evolution, divergent evoluti ve evolution, co-

evolution, microevolution, megaevolutions, adaptive radiations.

Unit 111

e Fossils. Geological distributions of animals, Era, Period Epoch and their features. Origin and evolution of
Horse, phylogeny of human.

Unit I

e V Biogeography, various theories of zoogeography regions’and sub regions in spatial distributions with
special reference to the Indian sub regio

23. Techniques in Biolgg

Unit I

e Spectroscopic tec
spectroscopy. Principle
Lambert’s law.

iple and applications of UV-visible, FTIR, Fluorescence and CD
applications of Colorimeter, Spectrophotometer, Flame photometer. Beer and

Unit 11

ques: Principle and applications of paper chromatography, thin layer chromatography, ion
matography, affinity chromatography and HPLC. Electrophoresis — principle and applications
, agarose gel electrophoresis. Ultra centrifuge and organelle separation.

Unit I

¢ Immunological techniques: Immunodiffusion (Single & Double) - Immuno electrophoresis Techniques
immuno detection - Immunocyto / histochemistry - Immunoblotting, immunodetection,
immunofluorescence. ELISA, RIA, Hybridoma technology, Histological techniques - Principles of tissue

fixation - Microtomy - Staining - Mounting — Histochemistry, Cell culture techniques. Design and
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functioning of tissue culture laboratory - Culture media, essential components and Preparation - Cell
viability testing.

Unit I

eV Cytological techniques: Mitotic and meiotic chromosome preparations. Chromosome banding techniques
(G.C.Q. R. banding) — flow cytometry, Molecular cytological techniques - In site hybridization
(radiolabelled and non-radiolabelled methods) - FISH - Restriction banding. Molecular biolo
Southern hybridization, Northern hybridization, Polymerase chain reaction (PCR) & its ty

techniques -

Preparation Priorities

Build the common core: Begin with cell biology, molecular biology, genetics,
ecology, and chemistry because these concepts connect several syllabus unit

Revise diversity systematically: Prepare diagnostic characters, classifica
organisms, adaptations, and economic or medical significance.

Practise quantitative topics: Work regularly on calculus, matrices, p
regression, and differential equations.

signalling, physiological processes, immune responses;

Master techniques: Know the principle, instrumentatio w, interpretation, and applications of
spectroscopy, chromatography, electrophoresis, microscopy, immunoassays, PCR, hybridization, and cell
culture.

Use timed revision: Create unit-wise Qt aintain an error log for factual, conceptual, and numerical
mistakes. :
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