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Syllabus for AssistantProfessor Examination-2017 

(BIOCHEMISTRY) 

UNIT 1-

Carbohydrates: Classification, structure, properties and biological importance. 

Mucopolysaccharides. 

Lipids: classification, structure. Chemical properties and characterization of fats. 

Essential fatty acid. Phospholipids and proteolipids. Steroids 

Amino acids- Classification,structure and properties. 

Classification, properties, conformation and structure of proteins. Denaturation and 

renaturation ofprotein. 

Structural constituents of nucleic acid- purines, pyrimidines, nucleosides and 

nucleotides. Biological role of nucleotides. Structure and types of DNA. Structure, 

types and biological role ofRNA. 

Vitamins: Structure and biochemical properties of water soluble and fat soluble 

vitamins and their coenzyme activity. 

UNIT2 • 

Enzymes: Classification,kinetics, concept ofMichaelis-Menten, competitive, . 
uncompetitive and noncompetitive inhibition, allosteric regulation, mechanism of 
action ofserine proteases.Isoenzymes. 
Carbohydtrate metabolism: Glycolysis, Kreb cycle, pentose phosphate pathway, 

uronic acid pathway,Glycogenesis and Gluconeogenesis, Cori's cycle. 

Lipid metabolism: (3-Oxidation, a-Oxidation and co-Oxidation, Oxidation of 

unsaturated and odd-chain fatty acids,ketone bodies. 

Biosynthesis offatty acid- saturated and unsaturated. 

Unit3-

The concept ofpH,pKa,buffers and buffering mechanism. 

General principle and different types of chromatography: adsorption and partition. 

Column,Paper and thin layer. 

Principle, materials used and applications of Ion-exchange chromatography. Gel 

filtration chromatography. Affinity chromatography and High Performance Liquid 
Chromatography. 



� 

'Electrophoresis: General Principle, factors affecting eiectropiioretic migration, 

Moving boundary and Zonal Electrophoresis, Paper and Gel Electrophoresis,PAGE 

and SDSPAGE,Isoelectric focussing technique. 

Design of colorimeter and spectrophotometer. Applications of UV-VIS 

spectrophotometry. Atomic absorption spectrophotometry. Principle of NMR 

spectroscopy.X-ray diffraction technique. 

Preparative and analytical ultracentrifligation techniques, differential ,and density 

gradient centrifugation. 

Unit4 

Radioactivity: measurement of radioactivity, scintillation counting. Types of 

radioisotopes used in Biochemistry(^^P,^^S, and ^H). 
Techniques based on molecular marker: RFLP,RAPD and AFLP. Molecular cloning 

ofDNA or RNA fragments in bacterial and eukaryotic systems. Generation ofcDNA 

and genomic libraries.DNA sequencing methods. 

Immunofluorescence,RIA and ELISA. 

Measures of Central Tendency- Arithmetic mean, Median, Mode and dispersion-

Range and standard deviation. Correlation and Regression, Test ofsignificance-1 test 

and chi square test. Analysis ofvariance. 

Units 

Structure ofplant and animal cell. Models ofthe biomembrane,Cytoskeleton 

Transport of metabolites across the Plasma membrane. Diffusion and Osmosis, non-

mediated and mediated,passive and active transport. 

Intracellular communication.Cell- cell interactions 

Stmcture and function of organelles: mitochondria, chloroplast, endoplasmic 

reticulum, Golgi body, ribosome, lysosome, nucleus. Protein sorting and signal 

hypothesis 

Mendelian inheritance: Seggregation and Independent assortment.Extension of 

Mendelism :Incomplete dominance,codominance,Multiple allelism ,Testing for 

Allelism ,Gene interaction,Epistasis,pleiotropy . 

Linkage,recombination and crossing over. 

Two factor and thi-ee factor genetic crosses. Interference. 
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Unit6 

Gene mutation: Molecular basis ofmutation,Types ofmutation,e.g. transition , 

transversion,frame shift, insertion ,deletion,suppressor sensitive,true reversion and 
suppression,dominant and recessive ,spontaneous and induced mutations, 
Mutagenecity testing. 

Chemical and physical mutagens and their actions. 

DNA repair mechanisms.Transposable elements. 

Organization ofthe DNA- General properties of histones, nucleosomes and solenoid 
structure,chromosome. 

Mechanism ofreplication in bacteria and viruses. Inhibitors ofreplication. 
Mechanism of transcription in bacteria, post transcriptional processing ofRNA,role 
ofribozymes.Inhibitors oftranscription. 

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

Unit7 

Composition and function ofblood,plasma and blood corpuscles,functions ofplasma 
proteins. 

Blood coagulation - Blood clotting factors. Intrinsic and extrinsic pathway and 
regulation.Blood groups- The ABO system and rhesus system. 

Structure ofnephron mechanism ofdilute and concentrated urine formation 
Regulation ofwater and electrolyte balance,acid-base balance,acidosis and alkalosis 
Exchange and transport of respiratory gases in the body, factors affecting their 
transport. 

Structure ofmuscles. Molecular organization ofcontractile myofilaments. Contraction 

mechanism and source ofenergy. 

Resting membrane potential, action potential. Types of neurotransmitters, mechanism 
ofnerve conduction. 

Carcinogenesis, characteristics of cancerous cells, agents promoting carcinogenesis. 
Free radicals in biological system,Antioxidants. 

Units 

Direct and indirect Calorimetry, respiratory quotient, calorigenic action ofthe foods, 
basal metabolic rate- its measurement,factors affecting BMR 

Nutritional aspects ofthe Carbohydrates,Fats and proteins. 



Balanced diet, Food processing and nutrients loss during processing and cooking. 

Naturally occuring anti-nutrients. 

Disorders related to the nutrition-protein energy malnutrition, Starvation, Obesity. 

Nutritional significance,sources and deficiency disorders ofvitamins and minerals. 

Composition ofIGF and ECF.Fluid and Electrolyte balance 

Disorders of carbohydrate metabolism. Postprandial and Glucose tolerance test. 

Biochemical changes in Diabetes mellitus, Hypoglycemia, Ketone bodies, 

Glycosylated hemoglobins. 

Lipids,lipoproteins and apolipoproteins-role in diseases. 

Organ function tests- gastric, pancreas,kidney and liver. 

Vanden bergh test and its clinical significance. 

Enzymes in differential diagnosis ofdiseases and their clinical significance. 

Detoxification,Phase I and Phase II reactions.Enzymes ofdetoxication. 

Unit9 

Cellular organisation ofbacteria. Methods ofisolation and pure culture techniques, 
culture media. 

Nutritional classes ofbacteria, bacterial growth and its kinetics. 

Energy metabolism in bacteria -fennentation, aerobic and anaerobic respiration and 

bacterial photosynthesis. 

Food spoilage and food borne infections. 

Fermentation processes-brewing,manufacture ofpenicillin, single cell proteins. 

Microbial assay ofvitamins and aminoacids. 

Viruses- structure, classification and replication. . 

Types ofimmunity,Immunoglobulins-structure, distribution and functions,Isotypic, 
Allotypic and Idiotypic variants. Activation ofT- and B- lymphocytes 

Antigen processing and presentation. Role ofMHC antigens in transplantation, 

Hypersensitivity reactions and types. 

The complementsystem. Antigen-antibody reactions. Monoclonal antibodies 

Unit10 

Photosynthesis- cyclic and non cyclic photophosphorylation. 
Calvin cycle, difference between C3 and C4 plants. Hatch and slack pathway,CAM 
plants. 



Nitrogen metabolism: Nitrogen fixation, nitrogenase complex,mechanism ofaction of 

nitrogenase. Structure of'NIF'gene and its regulation. 

Nitrate metabolism: Enzymes of nitrate metabolism, regulation oftheir synthesis and 

activity. 

Secondary plant metabolism,formation ofphenolics,tannins,lignin,terpenes, 

terpenoids and alkaloids. 

Water and mineral balance in plants. 

Structure,function and mechanism ofaction ofphytohormones- Auxin,Gibberlin 

Abcissic acid, Cytokinin and Ethylene. 

Defence system in plants. 
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