Course No  :BT-111 Course Title : Cell Biology
Credits : 2(2+0) Semester o

Theory

UNIT |

Origin and evolution of cell; Introduction to microscopy; Sub-cellular structure
of prokaryotic and eukaryotic cells; Membrane structure and function: plasma
membrane, cell wall and extracellular matrix; Structural organization and
function of intracellular organelles and organelle biogenesis: Nucleus,
mitochondria, endoplasmic  reticulum, Golgi apparatus, lysosomes,
peroxisomes, plastids, vacuoles.

UNIT 11

Structure and function of cytoskeleton and its role in motility; Cell membrane
transport; Introduction to cell signalling; Cell growth, cell cycle and its control;
Cell death and cell renewal.

Course No  :BT-112 Course Title : Basic Genetics
Credits :3(2+1) Semester o
Theory

UNIT |

History of Genetics; Mendel“s principles and rediscovery; Cell division;
Chromosomes structure and function; Chromosome theory of inheritance; Sex-
linked, sex-limited and sex-influenced inheritance; Sex determination and sex
differentiation.

UNIT II

Multiple allelism; Linkage and crossing-over; Gene-gene interaction; Genetic
analysis in prokaryotes and eukaryotes; Extra chromosomal inheritance;
Mutations; Hardy-Weinberg law; Quantitative inheritance; Introduction to
Human genetics; Genetic basis of evolution.

Practical

Life cycle in model plants and animals; microscopy; Mitosis and meiosis;
Monohybrid  crosses  (segregation); Dihybrid crosses (independent
assortment); Probability and use of Chi-square; Sex-linked inheritance;
Multiple allelism; Detection and estimation of linkage.



Course No  :BT-113 Course Title : Introduction to Biotechnology
Credits : 3(2+1) Semester o
Theory

UNIT |

History, definitions, concepts, scope and importance of Biotechnology: Plant,
microbial, animal, medical, environmental, industrial, Marine, Agricultural and
food Biotechnology; Nanobiotechnology.

UNIT 11

Introduction to recombinant DNA technology and its applications: Vectors,
DNA restriction and modifying enzymes, gene cloning; Introduction to
genomics and proteomics: Molecular markers, DNA sequencing; Genetic
transformation and transgenic organisms; Bioinformatics. Biosafety guidelines.

Practical

Orientation to the laboratories: glass houses, screen houses, transgenic facilities
and field area; General guidelines for working in Biotechnology laboratories;
Familiarization with basic equipment™s used in biotechnology; Selection of
chemicals (different grade), buffer preparation, calculations and scientific
notations used in laboratories.

Course No :BT-124 Course Title : Plant Tissue Culture
Credits :3(2+1) Semester ol |
Theory

UNIT |

History of plant tissue culture; concept of totipotency; Concept of aseptic
culture practices; Components of in vitro culture media and role of different
macro and micro nutrients, vitamins, plant growth regulators and growth
supplements; Sterilization technigues.

UNIT Il

Various plant cell, tissue and organ culture techniques and uses; Somatic cell
cultures; morphogenesis: organogenesis and somatic embryogenesis;
Micropropagation: In vitro grafting, meristem culture; Anther, pollen,
embryo, ovule, ovary culture; Protoplast culture and somatic hybridization;
Somaclonal variation.

Practical

Good laboratory practices;Media preparation and sterilization; Surface
sterilization of explants; Establishment of callus/cell suspension cultures;
Micropropagation; Embryo culture; Anther and pollen culture; Induction of
plant regeneration; Hardening and transfer to soil.



Course No  :BT-125 Course Title : Molecular Biology
Credits : 3(2+1) Semester .l
Theory

UNIT |

History of molecular biology; Central dogma of life; Structure of DNA and
RNA; Gene structure and function; DNA replication; transcription; Genetic
code and translation; Structure of prokaryotic and eukaryotic nuclear and
organelle genomes; Gene regulation in prokaryotes: Lac operon concept,
tryp concept.

UNIT 11

Introduction to microbial genetics; conjugation, transformation and
transduction; Tools in molecular biology: Role of enzymes in molecular
biology; Principles of Polymerase Chain Reaction; Electrophoresis; PCR and
hybridization based molecular markers.

Practical

Preparation of bacterial competent cells and transformation; Isolation and
purification of plant and animal DNA; Measurement of nucleic acid
concentration using spectrophotometer and gel electrophoresis; DNA
amplification using RAPD, microsatellite primers and analysis; CAPS
primers; Generation of linkage maps and mapping of qualitative genesgenes
for Quantitative traits; Estimation of genetic similarities and generation of

dendrograms.
: Biodiversity and
Course No BOT-ZOO 121 Course Title its conservation
Credits : 2(2+0) Semester |
Theory
UNIT |

Concepts of biodiversity, bioresource and wildlife management, conservation
strategies: in situ and ex situ conservation; Wild life conservation projects in
India; Protection of biodiversity for its suitable utilization; Threats to
biodiversity; WCU Red data book; Biodiversity hotspots in India; National
bureaus of genetic resources.

UNIT II

Sustainable development; Diversification of cropping system; Diversity of
indigenous livestock; Vulnerability and extinction of flora and fauna;
Endangered species in various ecosystems; Germplasm banks; Environmental
impact assessment; Bioremediation and biosafety; Introduction to regulatory
agencies and legislation.



Course No  : MICRO-121 Course Title : Microbiology

Credits
Theory

: 3(2+1) Semester S

Theory

UNIT |

History of Microbiology-its applied areas; Microorganisms and their role in
fermentation; Germ theory of diseases and protection; Introduction to
eukaryotic and prokaryotic cell; Major groups of eukaryotes- fungi, algae
and protozoa; Major groups of prokaryotes — Actinomycetes,
Cyanobacteria, Archaebacteria, Rickettsias and Chlamydia; Preservation of
microorganisms; Microbial repositories at national and international level.

UNIT 11

Bacterial growth;  Metabolism in  bacteria- ATP  generation,
chemoautotrophy, photoautotrophy, respiration, fermentation; Viruses:
Bacteriophages - structure and properties, lytic and lysogenic cycles;
viriods, prions.

UNIT 11l

Microbial groups in soil; Microbes in biotic and abiotic stressed
environments; Microbial transformation of carbon, nitrogen and sulphur;
Biological nitrogen fixation; Beneficial microorganisms in agriculture-
biofertilizers, microbial pesticides; Plant microbe interaction; Microbes in
composting and biodegradation; Microbiology of water and food.

Practical

Microscope and other instruments in a microbiological laboratory; Media
preparation, sterilization and aseptic methods for isolation, identification,
preservation and storage; Identification of bacteria by staining methods;
Enumeration of bacteria by pour plate and spread plate methods;
Micrometery.



Course No  : BT-236 Course Title : Recombinant DNA Technology
Credits : 3(2+1) Semester I

Theory
UNIT |
Recombinant DNA technology; Restriction endonucleases: Types and uses;
DNA ligases; Vectors: plasmids, cosmids, phagemids, BACs, PACs, YACs,
transposon vectors, expression vectors, shuttle vectors, binary plant vectors, co-
integrating vectors.

UNIT 1I

Competent cells; Gene isolation and cloning; Genetic transformation of E. coli;
Gel electrophoresis; Preparation of probes; Southern blotting; Northern
blotting; Western blotting; PCR and gene amplification.

Practical

Orientation to recombinant DNA lab; preparation of stock solutions and
buffers; Plasmid DNA isolation; Genomic DNA isolation; Quality and quantity
determination of DNA,; restriction digestion of DNA,; Agarose gel
electrophoresis, SDS-PAGE; PCR; Genetic transformation of E. coli; Screening
of recombinant DNA clones in E. coli.

Course No  : PB-232 Course Title : Breeding of Field Crops
Credits :3(2+1) Semester I
Theory

Unit |

Application of genetic, cytogenetic and biotechnological techniques in
breeding of: Wheat, triticale, rice, maize, bajra, barley, sorghum, cotton,
sugarcane, important pulses, oilseeds and forage crops including their
origin and germplasm sources.

Unit 11

Problems and present status of crop improvement in India with emphasis
on the work done in state National and International centres of crop
improvement.

Unit 111

Classes of seed; seed production and maintenance; seed storage; seed
certification.

Practical

Emasculation and hybridization techniques; Handling of segregating
generations : pedigree method, bulk method, back cross methods; Field
layout of experiments; Field trials, maintenance of records and registers;
Estimation of heterosis and inbreeding depression; Estimation of
heritability; Parentage of released varieties/hybrids; Study of quality
characters; Sources of donors for different characters; seed sampling; seed
quality; seed viability; seed vigour; seed health testing; Visit to seed
production plots.



Course No : BIOCHEM-241 Course Title : General Biochemistry
Credits :4(3+1) Semester i AV
Theory

UNIT |
Introduction and importance; Cell structure; Bio molecules: Carbohydrates,
lipids, proteins and nucleic acids-structure, functions and properties;
Enzymes: Classification, factors affecting activity; Structure and role of water
in biological system; Acids, bases and buffers of living systems; The pK of
biomolecules; Vitamins and hormones.
UNIT II
Bioenergetics; Metabolism-basic concept: Glycolysis, Citric acid cycle,
Pentose phosphate pathway, Oxidative phosphorylation, Fatty acid oxidation;
General reactions of amino acid degradation; Biosynthesis - carbohydrates,
lipids, proteins, nucleic acids.
UNIT 111
Secondary metabolites: Terpenoids, alkaloids, phenolics and their
applications in food and pharmaceutical industries.
Practical
Qualitative tests for carbohydrates, amino acids, proteins and lipids;
Extraction and characterization of lipids by TLC; Determination of acid ,
iodine and saponification values of oil; Extraction, quantitative estimation and
separation of sugars by paper chromatography;Determination of phenols;
Determination of free amino acids and proteins.

Course No  : BT-247 Course Title : Introductory Bioinformatics
Credits :3(2+1) Semester A/
Theory

UNIT |

Introduction to bioinformatics; Development and scope of bioinformatics;
Applications of computers in bioinformatics: Operating systems, hardware,
software, Internet, www resources, FTP.

UNIT II

Primary databases: Nucleotide sequence databases (GenBank, EMBL), protein
sequence

databases; Secondary databases: SwissProt/TrEMBL, conserved domain
database, Pfam;

Structure databases: Protein Data Bank (PDB), MMDB, SCOP, CATH; File
formats:
Genbank, EMBL, Fasta, PDB, Flat file, ASN.1, XML.

UNIT 111

Introduction to sequence alignment and its applications: Pair wise and multiple
sequence alignment, concept of local and global alignment; Algorithms: Dot
Matrix method, dynamic programming methods (Needleman—Wunsch and



Smith—Waterman); Tools of MSA: ClustalwW, TCoffee; Phylogeny; Introduction
to BLAST and FASTA.

Practical

Basic computing: Introduction to UNIX, LINUX; Nucleotide information resource:
EMBL, GenBank, DDBJ, Unigene; Protein information resource: SwissProt,
TrEMBL,
Uniprot; Structure databases: PDB, MMDB; Search Engines: Entrez,
ARSA, SRS;
Similarity Searching: BLAST and interpreting results; Multiple sequence
alignment: ClustalW; Structure visualization of DNA and proteins using
Rasmol.



Course No 1 BT-248 Course Title : Plant Genetic Transformation
Credits : 3(2+1) Semester i AV

History of plant genetic transformation; Generation of gene construct and
maintenance;

Genetic transformation: Agrobacterium mediated, biolistic,
electroporation, liposome,

Polyethylene glycol, in plantamethods.

UNIT I

Selection and characterization of transgenic plants using selectable and
reportable markers; PCR; gRT-PCR; Southern, Northern, ELISA and
Western techniques; Application of genetic transformation: for quality,
yield, biotic, and abiotic stresses; Biosafety aspects of transgenic plants and
regulatory framework.

Practical

Preparation of stock solutions, Preparation of competent cells of Agrobacterium
tumefaciens; Restriction mapping of plasmid, Construction of binary vector and
its transfer to an Agrobacterium strain; Confirmation of transformed bacterial
colonies; Agrobacterium tumefaciens mediated and biolistic plant
transformation; Colony hybridization.

Course No: BT/ECE-241  Course Title : Fundamentals of Electronics &Instrumentation
in Biotechnology

Credits : 2(1+1) Semester A/

Theory

UNIT |

Electronics PN junction diode, diode forward and reverse characteristics; Diode as a

circuit element; Application of PN junction diode such as: half wave, full wave bridge

rectifier, clipper, clamper and voltage multiplier circuit; Construction and working of

bipolar transistor, load line concept, analysis and design of various biasing methods of

NPN transistor with common emitter configuration; AC model and analysis of small

signal NPN transistor with common emitter configuration; Concept of generalized

instrumentation system; Transducers for the measurement of temperature using

thermometer and thermocouple, linear displacement measurement using LVDT; Force

measurement using the strain gauge.

UNIT 11

Principles and working of laboratory equipments: Table top, refrigerated and ultra
centrifuges; Laminar air flow; Autoclaves, pH meter; Fermenters; Temperature control
shakers, BOD shakers; Gel electrophoresis, 2-D gel electrophoresis, gel
documentation, gel driers; ELISA readers; Freeze driers/lypholizers;
Spectrophotometers; Gene pulser; Particle gun; Plant growth chambers; Thermal
cyclers; Realtime PCR; DNA synthesizer; DNA sequencer; Microscopes: Light, stereo,
phase contrast and inverted.



Course No  :BT-249 Course Title : Classical and Molecular Cytogenetics
Credits : 3(2+1) Semester i AV
Theory

UNIT |

Introduction and history; Mitosis and meiosis; Structure of chromatin;
Chromosome  structure and chromosome landmarks; Specialized
chromosomes; Differential staining of the chromosomes- Q-banding, G
banding, C banding, R banding; In situ hybridization-FISH, GISH.

UNIT Il

Changes in chromosome number: aneuploidy- monosomy, trisomy and
tetrasomy, haploidy and polyploidy- autopolyploidy and allopolyploidy;
Methods of doubled haploid production; Structural aberrations of
chromosomes: deletions, duplications, inversions and translocations;
locating genes on chromosomes; Genome analysis.

Practical

Preparation of chromosome stains; Pollen fertility; Preparation of mitotic
and meiotic slides of plant/animal cells; Preparation of karyotypes; C/G
banding of the chromosomes; Genomic in situ hybridization;
Microphotography.



Course No : MICRO-242 Course Title : Microbial Genetics
Credits : 3(2+1) Semester i AV
Theory

UNIT |

Microorganisms as tools for genetic studies; Genetic variability in
microorganisms; Genetic analysis of representative groups of bacteria,
fungi and viruses; Random and tetrad spore analysis; Recombination and
chromosomal mapping; Complementation - intergenic and intragenic.

UNIT 11

Bacterial plasmids; Structure, life cycle, mode of infection and their role
in genetic engineering; Transfer of genetic material in bacteria:
Conjugation, transformation and transduction; Genetics of bacteriophage:
T4, lambda and M13 - fine structure of gene, life cycle, mode of
infection; Mutation: types, mutagens, DNA damage and repair;
Transposable elements; Lac operon; Yeast genetics.

UNIT 11

Concept and application of recombinant DNA technology; Use of genetic
tools to improve the microbial strains with respect to industry, agriculture
and health.

Practical

Conjugation and transformation in bacteria; Spontaneous and auxotrophic
mutation; Chemical and UV mutagenesis in fungi and bacteria;
Complementation in fungi; Identification of mutants using replica plating
technique; Isolation of genomic DNA from E. coli; Isolation and curing
of plasmid;ldentification of plasmid by electrophoresis / antibiotic plates.



