
 
 

 

2nd Semester Syllabus 
 
NAME: _________________________________COURSE: B.Sc._____________________ 
COLLEGE: __________________________________________________________________ 
IQ Education Roll #:_______________________Class Room:___________________ 

 

 Organic Mechanisms in Biology (OMB-201) 
 

Sl.  Topic Name Contains 
   1. Common 

Mechanisms in 

Bio Chemistry 

Overview of Digestion, Absorption, Metabolism 

(Anabolism & Catabolism), Nutrition, 

Photosynthesis, Respiration, Excretion. 

2.  Biomolecules Carbohydrates (Anomaric carbon, Mutarotation, 

Simple Chemical reactions of Glucose, Reducing & 

Non-reducing Sucrose, Maltose & Lactose, Elementary 

idea of structure of Starch & Cellulose); Proteins 

(Denaturation of proteins, Enzyme Kinetics), 

Nucleic acids (Mechanisms of Replication, 

Transcription & Protein synthesis, Genetic code); 

Hormones (classification, structural features & 

functions in bio-systems); Vitamins 

(classification, functions of vitamins in bio-

systems). 

3. Lipid 

Metabolism 

Structures and roles of Fatty acids & Glycerols, 

beta oxidation of saturated fatty acids, oxidation 

of unsaturated fatty acids, oxidation of odd chain 

fatty acids, energy yield, ketone bodies. 

4. Carbohydrate 

Metabolism 

Aerobic & Anaerobic glycolysis, sequence of 

reactions in glycolysis, regulation in glycolysis, 

citric acid cycle, glycogenesis, glycogenolysis 

(sequence of reactions & regulation), Pentose-

phosphate pathway (sequence of reactions & 

regulation), extraction of energy from food 



 
 

 

sources. 

5. Amino acid 

Metabolism 

Amino acid breakdown (amino acid deamination, Urea 

cycle, metabolic breakdown of individual amino 

acids – glucogenic & ketogenic amino acids), amino 

acids as biosynthetic precursors (haem biosynthesis 

& degradation, biosynthesis of epinephrine, 

dopamine, seretonin, GABA, histamin, glutathione); 

biosynthesis of essential & non-essential amino 

acids. 

6.  Nucleotide 

Metabolism 

biosynthesis of purine & pyrimidine (de novo & 

salvage pathway); degradation of purine & 

pyrimidine. 

 

Principles of Transmission Genetics (PTG-202) 
 

Sl.  Topic Name Contains  
   1. Science of 

Genetics  

An overview of modern history of Genetics before 

1860, 1860-1900, 1900-1944, 1944-Present, about 3 

general areas of Genetics (Classical, Molecular & 

Evolutionary). 

2.  Mendelism & 

Chromosome 

Theory  

Mendel’s principles, applications of Mendel’s 

principles, Chromosome Theory of Heredity (Sutton-

Boveri), Inheritance patterns, phenomenon of 

Dominance, Inheritance patterns in Human (Sex-

linked, Autosomal, Mitochondrial, Unifactorial, 

Multi-factorial). 

3. Extension of 

Mendelism  

Deviation from Mendel’s Dihybrid phenotype, 

Linkage, Sutton’s view on linkage, Morgan’s view 

on linkage, Bateson & Punnet’s Coupling & 

Repulsion hypothesis. 

4. Linkage & 

Crossing over  

Chromosome theory of Linkage, kinds of linkage, 

linkage groups, types of Crossing over, mechanism 

of Meiotic Crossing over, kinds of Crossing over, 



 
 

 

theories about the mechanism of Crossing over, 

cytological detection of Crossing over, 

significance of Crossing over. 

5. Allelic 

Variation & 

Gene function  

Multiple allele, Genetic interaction, Epiststic 

interactions, Non-Epistatic inter-allelic genetic 

interactions, Atavism/Reversion, Penetrance 

(complete & incomplete), Expressivity, 

Pleiotropism, Modifier/Modifying genes. 

6. Non-Mendelian 

inheritance 

Evidences for Cytoplasmic factors, cytoplasmic 

inheritance, extranuclear inheritance 

(mitochondrial, chloroplast), non-chromosomal 

inheritance, maternal inheritance, uniparental 

inheritance. 

7. Chromosomal 

variation in 

Number & 

Structure  

Euploidy, Non-disjunction & Aneuploidy, Aneuploid 

segregation in plants, Aneuploidy in Human, 

Polyploidy in Plants & Animals, Induced 

Polyploidy, applications of Polyploidy,Chromosomal 

Mosaics, Polytene chromosome in Diptera, Deletion, 

Duplication, Inversion, Translocation, Position 

Effect, Centromeric & Non-centromeric breaks in 

chromosomes, chromosomal rearrangements in Human 

being, Chromosomal aberrations & evolution. 

8. Chromosome 

Mapping  

Haploid mapping (2 point & 3 point cross), Diploid 

mapping (Tetrad analysis), determination of 

linkage groups, determination of map distance, 

determination of gene order, cytological mapping. 

9. Human Cyto-

Genetics  

Human karyotype, Banding techniques, 

classification, use of Human Cyto-genetics in 

Medical science, Chromosomal abnormalities in 

spontaneous abortions, viable monosomies & 

trisomies, chromosomal deletions & duplications, 

genetics of chromosomal inversions & 

translocations, human traits, Genomic position 

effects on Gene expression. 



 
 

 

10. Pedigree 

analysis  

Symbols of Pedigree, Pedigrees of Sex-linked & 

Autosomal (dominant & recessive), Mitochondrial, 

Incomplete dominance & Penetrance. 

 

11. Formulating & 

Testing 

Genetic 

Hypothesis 

Problems of Sex-linkage, problems of genes with 

Multiple alleles, problems of gene interactions, 

Chi-square, t-test. 

 
 

Principles of Microbiology (POM-203) 
 

Sl.  Topic Name Contains  
   1. Overview of 

history of 

Microbiology  

Biogenesis and abiogenesis Contributions of Redi, 

Spallanzani, Needham, Pasteur, Tyndal, Joseph 

Lister, Koch [Germ Theory], Edward Jenner and 

Flemming [Penicillin], Scope of Microbiology.  

2.  Classification 

of Microbes  

Systems of classification, Numerical taxonomy, 

Identifying characters for classification, General 

properties and principles of classification of 

microorganisms Systematics of bacteria, 

Nutritional types [Definition and examples]. 

Classification on the basis of oxygen requirement. 

3. Concept of 

Sterilization  

Definition of sterilization, dry and moist heat, 

pasteurization, tyndalization; radiation, 

ultrasonication, filtration. Physical and Chemical 

methods of sterilization; disinfection 

sanitization, antisepsis sterilants and 

fumigation. Determination of phenol coefficient of 

disinfectant.  

4. Stains and 

staining 

techniques  

Definition of auxochrome , chromophores, dyes, 

Classification of stains, Theories of staining, 

Mechanism of gram staining, acid fast staining, 

negative staining, capsule staining, flagella 



 
 

 

staining, endospore staining.  

5. Microbes in 

Extreme 

Environment  

Nature, special features of the thermophilic, 

methanogenic and halophilic Archaea; 

photosynthetic bacteria, Cyanobacteria some 

Archaea who live in extreme conditions like cold, 

and space.  

6. Pathogenic 

Microorganisms  

List of common bacterial, fungal and viral 

diseases of human beings [Name of the disease, 

causative pathogen, parts affected] 

7. Basic concepts 

of Virology 

General characteristics of viruses, differences 

between bacteria and viruses. Classification of 

viruses Physical and chemical Structures of 

different Viruses on the basis of capsid symmetry 

- enveloped (Herpes virus), helical (TMV) and 

icosahedral (Polyoma viruses), Capsids, complex 

(Bacteriophage, and Virion size, enveloped 

(Herpes), helical (TMV) and icosahedral (Polyoma), 

Capsids. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

 

Biomathematics -II (BMT-204) [Biotech. Spl. Paper]  
 

Sl. Topic Name Contains  

1. Algebra 

Linear 

Algebra 

 

Rank of Matrix by Diagonalization method, Eigen 

value & Eigen vector  

 Vector 

Algebra 

Vector addition, Vector multiplication (dot & 

cross product), There geometrical meanings, 

Simple properties (without proof) with simple 

examples, Vector triple product with simple 

examples. 

 Abstract 

Algebra 

Relation-definition, example, binary relation, 

construction of function from relation.  Mapping, 

Composite mapping, with simple examples. Group- 

Definition with examples, Sub- group-- its 

definition & Examples, Necessary & Sufficient 

condition for a subgroup, characterization of a 

sub-group, order of a group, Cyclic group – its 

definition, simple properties & examples. 

2. Geometry 3D Straight Line. 

3. Calculus  

 

Sequence: Its definition, Convergence, Types of 

sequences, Simple Examples of finding limits of 

simple sequences. 

4.  Series Logarithmic series, Exponential series, 

Convergence of series- Absolute convergence, Test 

of convergence- Comparison test, D’ Alembert 

Ratio test, Raabe’s test, Cauchy’s Root test, P-

series Test, Leibinitz test for alternating 

series (Only simple examples without proof). 

 Power Series Its definition, Convergence, radius convergence. 

5 Differentiat

ion 

Existence of differentiation, Expansion of 

function – Rolle’s Theorem (Statement only), 

Langrange’s mean value theorem (with proof), 



 
 

 

Cauchy’s mean value theorem (Statement only), 

Verification of each by simple examples. 

6 Integration Improper integration, Beta & Gamma function-

statement and only examples. Fourier series- 

Definition and simple problems assuming 

convergence condition, D statement of Dirichlet’s 

condition. 

7 Differential 

equation  

Linear ODE of second Order. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

 

Microbial Growth & Reproduction (MGR-204) 
[Microbio. Spl. Paper] 

Sl. Topic Name Contains  

1. Basic 

concepts of 

Microbes 

General characteristics and functions of 

Microbes, Physical and Chemical Structures of 

different Microbes, Importance of Cell shape 

cell size in rods and cocci,septum formation, 

cell elongation, brief outline of Microbial cell 

wall synthesis and cell separation, Bacterial 

Sporulation - Endospore formation in Bacillus, 

Occurrence of Ca-dipicolinate (DPA) and soluble 

Proteins (SASP), Spore germination 

2. Kinetics of 

Bacterial 

growth: 

Different types of bacterial culture (Batch, 

Synchronous, Arithmatic) – Definition and brief 

description. Growth Phases, Growth Kinetcs, 

Calculation of duration of Phases and generation 

time, Growth yields, Methods of growth 

determination, Environmental factors affecting 

growth - temperature, pH, osmotic pressure and 

nutrient concentration per cell. 

3. Microbial 

Reproduction  

Different modes of Microbial DNA replication, 

Mechanism of DNA replication – rolling circle 

model & Theta structure-Bidirectional 

replication, Fats proteins, Divisomes, MreB 

Proteins, Impairment of proof reading in 

mutants, Mutant genes in bacteria, mutation 

frequency, Rate of mutation, Repair of UV-

damage, Photo reactivation, Excision repair, SOS 

response. 

4. Sexuality and 

bacterial 

recombination 

Rarity in Bacteria, Male and femaleness in 

bacteria (F+, F’ and Hfr), Plasmids and pilus 

mediated transfer of genes in the conjugation 

process in E.coli, Homologous Recombination, 

Site specific Recombination (Holliday model). 



 
 

 

Plant Genetics (PGN-204) [Genetics Spl. Paper] 
 

Sl. Topic Name Contains  

1. Unique 

genetic 

features of 

plants 

Ability to photosynthesize, Totipotency of 

plant cells,Hermaphroditism and ability to 

reproduce both sexually and asexually, Double 

fertilization, Polyploidy, Alternation of 

generations, Mitosis in haploid state 

2. Molecular 

Biology of 

Plant 

Reproduction 

Molecular genetic basis of plant reproduction, 

Emphasis on understanding developmentally 

regulated gene expression as it relates to the 

major changes that occur during plant 

reproduction and on the genetic control of 

flowering. 

3. Genes 

controlling 

flower 

development 

in Plants 

Genes responsible for steps of flower 

development, genes for floral organ identity, 

MADS-Box genes, molecular expression of floral 

organ genes, molecular expression of floral 

commitment genes, analyzing gene expression 

with in situ hybridization. 

4. Regulatory 

Mechanisms in 

Plant 

Development 

Molecular mechanisms whereby endogenous and 

environmental regulatory factors control 

development; emphasis on stimulus perception 

and primary events in the signal chain leading 

to modulated gene expression and cellular 

development. 

5. Plant Genome 

Organization 

and Function 

Analysis of Genomes by Reassociation 

Experiments, Repeated Sequences, Organization 

of Single-copy Sequences, Evolution of Repeated 

Sequences in Cereals, Estimating the Number of 

Expressed Genes, Chloroplast Genome 

Organization, Mitochondrial Genome 

Organization, RNA editing. 



 
 

 

6.  

Principles & 

Techniques of 

Plant 

Breeding 

 

The principles, methods and applications of 

plant breeding and genetics to the improvement 

of crop plants, Principles involved in breeding 

and maintaining economic crops; factors 

affecting the choice of breeding methods; 

alternative approaches through hybridization 

and selection. 

7. Chromosome 

Manipulation 

in Plants - 

Chromosome engineering as related to 

fundamental problems in plant genetics and as 

applied to plant breeding. 

8. Molecular 

Approaches 

for Potential 

Crop 

Improvement 

Introduction of basic concepts of plant 

molecular biology and molecular techniques in 

current use, Organization and regulation of 

plant genes, gene cloning and analysis, 

transformation systems for plants, and 

molecular techniques for crop improvement. 

9. Analysis of 

Plant Genome 

with 

Molecular 

Markers 

Plant Genome structure, Evolutionary 

relatedness, Comparative Genome mapping, 

Physical & Genetic distances, Linkage Drag. 

10. Analysis of 

Plant Gene 

expression 

with 

Transgenic 

plants 

Agrobacterium mediated transformation, 

introduction of foreign genes via Agrobacterium 

mediated transformation, analyzing gene 

expression with Transgenic plants. 

11. Cis-acting 

elements and 

Trans-acting 

factors 

Regulatory sequences that control gene 

expression, Enhancer and Silencer elements, 

role of 3’ sequences, role of introns, 

conserved sequences in Eukaryotic promoters, 

Cis-acting elements, Trans-acting factors, 

cloning of a plant transcription factor, plant 

regulatory genes who can function as trans-

acting factors, Tissue-Specific Binding of 



 
 

 

Trans-Acting Factors. 

12. Transposon 

tagging of 

Plant genes 

Mc Clintock and the Ac-Ds transposable elements 

of Corn,Cloning Maize Ac and Ds Elements, 

molecular features of Maize Ac/Ds system, 

Cloning the Cf-9 Gene of Tomato by Transposon 

Tagging. 

13. Plant Genetic 

Engineering 

Plant transformation, map-based cloning of 

Plant genes, molecular pharming, plantibodies, 

Reversible male sterility in plants, antisense 

RNA, Agricultural applications in developing 

countries. 

14. Mapping Plant 

Genome with 

Molecular 

Markers 

Classes of Molecular markers, detecting DNA 

polymorphisms, mapping & mapping populations, 

Genetics of mapping molecular loci, specialized 

mapping, mapping quantitative trait loci with 

molecular markers, application of molecular 

markers to Selection. 

15. Forest Tree 

Genetics 

Genetics, evolution, and improvement of forest 

trees; physiology and anatomy of trees, 

population structure, selection procedures and 

breeding strategies, selected case studies of 

tree improvement programs. 

 
 
 
 
 
 
 
 
 
 



 
 

 

Gene expression and Gene Regulation (GGR-204) 
[Molbio. Spl. Paper] 

 
Sl. Topic Name Contains  

1. Transcription Enzymatic Synthesis of RNA Basic features of RNA 

synthesis, E.coli RNA polymerase, Classes of RNA 

molecules, processing of tRNA and rRNA in 

E.coli, Transcription in Eukaryotes, Eukaryotic 

rRNA genes, formation of eukaryotic tRNA 

molecules, RNA Polymerases of eukaryotes, RNA 

polymerase II Promoters, Eukaryotic Promoters 

for RNA polymerase III, Hypersensitive sites, 

Upstream activation sites and enhancers, 

Splicing mechanisms, Splicing of tRNA 

precursors, Splicing of rRNA precursors, 

Splicing without a protein enzyme. 

2. Translation Outline of Translation, The Genetic Code, The 

Decoding System, Codon Anticodon interaction, 

The special properties of the prokaryotic 

Initiator tRNAfMet, Transfer RNA genes, 

suppressors, Ribosomes, Protein Synthesis, 

Complex Translation units, Some numerical 

parameters of Protein synthesis, Inhibitors and 

Modifiers of protein synthesis, Protein 

Synthesis in Eukaryotes. 

3. Regulation of 

activity of 

Genes and 

Gene products 

in 

Prokaryotes 

General aspects of Regulation, The lactose 

system and the operon model, The Galactose 

operon, The Arabinose operon, The Tryptophan 

operon, Relative positions of Promoters and 

Operators, Regulons, Regulation of Translation, 

Regulation of the synthesis of Ribosomes, 

Unregulated changes in gene expression, Feedback 

Inhibition. 

  

 

                                         Contd. 



 
 

 

4. Regulation in 

Eukaryotes: 

Regulatory strategies in Eukaryotes, Gene 

alteration (Gene loss, Gene amplification, Gene 

rearrangement: the joining of coding sequences 

in the immune system) Transcriptional Control by 

hormones, Regulation mediate through 

Transcription factors, Regulation of enhancer 

activity, Methylation, Regulation of processing, 

Translational control, Regulation of gene 

expression in plant cells by light. 

 


