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ASSISTANT PROFESSOR EXAM-2022

._ SYLLABUS- PAPER-I

General knowledge of Madhya Pradesh, National and International level

and basic knowledge of computer

1. History culture and literature of M.P.

Important Historical events and Major dynasties of M.P.
Contribution of Madhya Pradesh in the Independence movements.
Art, Architecture aﬁd culture of M.P.

Main Tribes and Dialects of MLP.

Main festivals, folk music and folk art of M.P.

Important literary figures of M.P. and their literature.

Main Tourist places of M.P.

Important personalities of M.P.

2. Geography of the Madhyzi Pradesh

Forest, Mountain and Rivers of M.P,

: Climate of ML.P.

Natural and mineral resources of M.P.
Energy Resources: Conventional and Non- conventional.

Main irrigation and Power projects of M.P. ,

3. Politics and Economy of M.P.

Political system of M.P. (Governor, Cabinet, Legislative Assembly).

-Panchayati Raj in M.P.

Social system of M.P. -
Demography and census of M.P. -
Economic development of M.P.
Main industries of M.P.

Agriculture and Agri based industries in M.P.

P
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Current events of International, National and M.P.

* Important Contemporaneous events. |

e Famous sports competitions; awards and sports institution of the State and
country. |

e Welfare schemes of M.P. state.

¢ Famous personalities and Places.

Information and Communication Technology

¢ Electronics, computers, information and communication technology.
e Robotics, artificial intelligence and cyber security.

¢ E- Goverance.

¢ Internet and Social networking site.

e E- Commerce.
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Assistant Professor Examination-2022
Syllabus - Biochemistry
Hergd TRATaD Te—2022
TSAHH - Sig T

Unit -1 Biomoiecules

Carbohydrates: Classification, structure, properties and biological importance.
Mucopolysaccharide.

Proteins: Classification, structure and properties of amino acids and protein.
Denaturation and renaturation of Proteins.

Lipids: classification, structure, chemical properties and characterization of fats.
Essential fatty acids. Phospholipids and proteolipids. Steroids, Prostaglandins.
Nucleic acids: Structural constituents of nucleic acid- . purines, pyrimidines,
nucleosides and nucleotides, Biological role of nucleotides. Structure and types of
DNA. Structure, types and biological role of RNA. '

Vitamins: Structure and biochemical properties of water soluble and fat soluble
vitamins and their coenzyme activity. '
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Unit-2 Biochemical Techniques

pH and Chromatography: The concept of pH, pKa, buffers and buffering mechanism.
General principle and different’ types of chromatography, adsorption and partition,
Column, Paper and . thin layer, Ion-exchange chromatograph);, Gel filtration
chromatography, Affinity chromatography and High Performance Liquid
Chromatography. .

Electrophoresis: General Principle and applications of Moving boundary and Zonal
Electrophoresis, Paper and Gel Electrophoresis, PAGE and SDS PAGE, Isoelectric
focussing technique.

Centrifugation techniques: Preparative and analytical ultracentrifugation techniques,
differential and density gradient centrifugation.
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e Spectrophotometer: Design of colorimeter and spectrophotometer. Applications of
UV-VIS spectrophotometry. Atomic absorption spectrophotometry. Principle of NMR
spectroscopy, X-ray diffraction techniques.

e Radioactivity: measurement of radioactivity, scintillation counting, Types of
radioisotopes used in Biochemistry (2P, **S, 4C and*H). Autoradiography.
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Unit-3 Cell Biology and Genetics

e Cell: Structure of plant and animal cell, Models of the biomembrane, Cytoskeleton.
Transport of metabolites across the Plasma membrane, Diffusion and Osmosis, non-
mediated and mediated, passive and active transport. Intracellular communication,
cell-cell interaction.

e Cell organelles: Structure and functions of Mitochondria, Chloroplast, Endoplasmic
Reticulum, Golgi body, Ribosomes, Lysosomés,' Nucleus. Protein sorting and signal
hypothesis.

e Mendelian laws of inheritance: Seggregation and Independent assortment, Extension
of Mendelism: Incomplete dominance, codominance , Multiple allelism , Testing for
Allelism , Gene interaction, Epistasis , Pleiotropy.

e Linkage, recombination and crossing over. Two factor and three factor genetic
crosses. Interference.

o Gene mutation: Molecular basis of mutation, Types of mutation, e.g. transition,
transversion, frame shift, insertion, deletion, suppressor sensitive, true reversion and
suppression, dominant and recessive, spontaneous and induced mutation. Chemical
and physical mutagens and their actions. DNA repair mechanisms.
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Unit-4 Metabolism

Hormones: Chemistry and mechanism of action.

Enzymes: Classification, kinetics, concept of Michaelis — Menten, competitive, non
competitive and uncompetitive inhibitions. Allosteric enzymes. Mechanism of action
of serine proteases. Isoenzymes.

Carbohydrate metabolism: Glycolysis, Kreb-cycle, Pentose phosphate * pathway,
Uronic acid paihway, Glycogenesié and Gluconeogenesis, Cori’s cycle.

Lipid metabolism: B-Oxidation, a-Oxidation and ®-Oxidation, Oxidation of
unsaturated and odd-chain fatty acids, ketone bodies. Biosynthesis of fatty acid-
saturated and unsaturated. ‘

Nucleic acid metabolism: Biosynthesis and degradation of purines and pyrimidines
nucleotides, inherited disorders associated with them.
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Unit-5 Moleculai‘ Biology -

Organization of the DNA in nucleus : General properties of histones, nucleosomes
and solenoid structure. '
Mechanism of replication in prokaryotes and eukaryotes.

Mechanism of transcription in bacteria, post transcriptional processing of RNA, role

of ribosomes. Inhibitors of transcription.

Mechanism of protein synthesis, post translational processing of proteins. Inhibitors
of translation.

Operon concept, regulation of gene expression in eukaryotes.

SHE—5 AATgeR qiiciiol

F=F § QAT @ wToA:  BeH & g e, e SR deHzs
|G | -
WaRaey ik @Rdcw & ufdefa o fharaf)

SR § e @ U, SRUTY BT TR SorE A, UgaNEm @
AfFHT | STRET B RIS |

W G @ Brar R, 0N @ dne gigeeed SRR gieT @
ATAIS | ' :

3R srumon, y@REes ¥ o sifreafte @1 fafe |

Unit-6 Biotechnology

Basic principles of genetic engineering: restriction endonucleases and their use in
creating recombinant DNA, Genomic library and ¢cDNA library.

Cloning vectors: plasmid, lambda phage, M-13 phage, cosmid, shuttle and viral
vectors. Ligation, Transformation, Transfection and screcning.

Techniques based on molecular marker: RFLP, RAPD, AFLP, DNA footprinting,
Blotting techniques, DNA microarrays, DNA sequencing methods. '
Amplification of DNA by polymerase chain reaction (PCR), types of PCR.

Site directed mutagenesis.

Gene transfer methods for animals and plants: Agrobacterium mediated gene transfer,
electroporation, particle gun, transgenic plants and animals. Application of genetic
engineering in medicine, agriculturc and environment.
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Unit-7 Physiology

» Composition and function of blood, plasma and blood corpuscles, functions of plasma
proteins, Blood coagulation — Blood clotting factors, Intrinsic and extrinsic pathway
and regulation. Blood groups- The ABO system and rhesus system.

o Structure of nephron, mechanism of dilute and concentrated urine formation, -
Regulation of water and electrolyte balance, acid-base balance, acidosis and alkalosis.

e Exchange and transport of respiratory gases, factors affecting their transport.

e Structure of muscles. Molecular organization of contractile myofilaments, contraction
mechanism and source of energy.

e Resting membrane potential, action potential, types of neurotransmitters. mechanism
of nerve conduction,
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Unit-8 Nutritional and Clinical Biochemistry

» Direct and indirect Calorimetry, respiratory quotient, calorigenic action of the foods,
basal metabolic rate- definition and its measurement, factors affecting BMR.
Nutritional aspects of the Carbohydrates, Fats and Proteins.

e Balanced diet, food processing and loss of nutrients during processing and cooking.
Naturally occuring anti-nutrients. Disorders related to the nutrition — protein energy
malnutrition, Starvation , Obesity. Nutritional significance, sources and deficiency
disorders of vitamins and minerals.

o Composition of ICF and ECF. Fluid and Electrolyte balance. Disorders of
carbohydrate metabolism, Glucose tolerance test. Biochemical changes in Diabetes
mellitus, Hypoglycemia, Ketone bodies, Glycosylated hemoglobin.

e Lipids, lipoprotein and apo lipoproteins-role in diseases. Organ function tests of
gastric, pancreas, kidney and liver. Vandenbergh test and its clinical significance.

o Enzymes in differential diagnosis of discases and their clinical significance.
Detoxication Phase I and Phase II reactions, Enzymes of detoxication.
Carcinogenesis, characteristics of cancerous cells, agents promoting carcinogenesis.
Free radicals in biological system, Antioxidants.
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Unit-9 Microbial Biochemistry and Immunology

Cellular organisation of bacteria, Nutritional classes of bacteria, bacterial growth and
its kinetics. '

Energy metabolism in bacteria —Fermentation, Aerobic and Anaerobic respiration,
bacterial photosynthesis. fermentation processes — brewing , manufacture of
penicillin, single cell proteins.

Viruses: structure, classification and replication.

Types of immunity, Immunoglobulin — structure, distribution and functions, Isotypic,
Allotypic and Idiotypic variants. Activation of T- and B- lymphocytes.

Antigen processing and presentation, Role of MHC antigens in transplantation,
Hypersensitivity reactions and types. The complement system, antigen-antibody
reactions, Monoclonal antibodies, Immuno fluorescence, RIA and ELISA.
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Unit-10 Plant Biochemistry and Biostatistics

Photosynthesis, cyclic and non-cyclic photophosphorylation, Calvin cycle, Difference
between C and Cs plants, Hatch and slack pathway, CAM plants.

Nitrogen metabolism: Nitrogen fixation, nitrogenase complex, mechanism of action
of Nitrogenase. Structure of ‘NIF’ genes and its regulation. '

Nitrate metabolism: Enzymes of nitrate metabolism, regulation of their synthesis and
activity. '

Secondary metabolites, Structure, function and mechanism of action of
phytohormones- Auxin, Gibberlin, Abcissic acid, Cytokinin and Ethylene, defence
system in plants.

Measures of Central Tendency: Arithmetic mean, Median, Mode, Dispersion: Range
and Standard deviation, Correlation and Regression: t test and chi square test,
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