Mahatma Gandhi University, Nalgonda.
University College of Science, Department of Biochemistry
M.Sc. Biochemistry CBCS Syllabus (with effect from 2021-22 A_Y. admitted batch onwards)

| | Sem-I [ Sem-li | Sem-Ill | Sem-1v | Total
SEMESTER- I
PAPERS Subject title with code Teaching | Workload/week Credits | Internal exam | Final exam
hrs/week marks marks
1 BI 101T: Chemistry and Metabolism of Proteins, Lipids and 4 4 4 20 80
Porphyrins (cere)
2 BI 102T: Chemistry and Metabolism of 4 4 4 20 80
Carbohydrates, Nucleic Acids and Vitamins (core) .
3 BI 103T: Bioanalytical Techniques (core) 4 4 4 20 80
4 BI 104T: Bioenergetics and Cell Biology (core) 4 4 4 20 80
Seminars 2 2 1 i 25
Add on paper-| 2 2 2 10 40
5 Bl 105P: Analysis of Biomolecules and Biochemical 9 6 (+6@) % 4 - 100
Preparations
6 Bl 106P: Bioanalytical Techniques 9 6 (+60) % 4 = 100
Total 38 32 (+12(@)% 27 90 585
SEMESTER- 11
PAPERS Subject title with code Teaching | Workload/week Credits | Internal Final exam
hrs/week exam marks marks
1 BI 201T: Enzymology (core) 4 4 4 20 80
2 B1202T: Molecular Biology (core) 4 4 4 20 80
3 Bl 203T:Biochemical Genetics and Model 4 4 4 20 80
Organisms (core)
4 BI 204T: Endocrinology and Metabolic Disorders (core) 4 4 4 20 80
Seminars 2 2 1 “ 25
Add on paper-11 ) 2 2 2 10 40
s B1205P: Enzymology and Genetics 9 6 (+6/@)% 4 = 100
BI206P: Molecular Biology and Endocrinology 9 6 (6@ o ] = 100 W
Total 38 32 (+12@)% 27 90 585
SEMESTER -111
PAPERS Subject titlewith code Teaching | Workload/week credits | Internal exam | Final exam §-
hrs/week marks marks
| BI 301T: Gene Regulation and Genetic Engineering (core) 4 4 4 20 80
2 BI 302T: Immunology and Immunotechnology (core) 4 4 4 20 80
3 BI303T: A-Clinical Biochemistry/BI1303T:B-Nutrition 4 (+48) 4(+4%) 4 20 80
(Elective)
4 BI304T: Human Physiology and Xenobiotics (core) 4 4 4 20 80
Seminars 2 2 I - 25
#Inter Disciplinary paper-1 (1D paper-1) 4 4 4 20 80
Biomolecules, Nutrition and IPR
BI 305P:Recombinant DNA and Immunotechnology 9 6 (+6/@)% 4 - 100
6 B1 306P: Nutrition and Clinical Biochemistry 9 6 (+6(@)% 4 = 100
Total 40 (+45) 3A(+A8)(+12(@)% 29 100 625
| SEMESTER -1V
PAPERS Subject title with code Teaching | Workload’ week Credits | Internal Final exam
hrs/week exam marks marks
1 Bl 401T: Biostatistics and Bioinformatics (core) 1 4 4 20 80
2 BI 402T: Cell-Cell Communication and Signal Transduction 4 4 4 20 80
{core)
3 BI 403T: Microbiology (core) 4 & 4 - 4 20 80
4 Bl 404T; Biotechnology (core) 4 4 4 20 80
Seminars 3 2 ! 25
#1D paper-11: Health, Immunity and Epidemiology 4 4 4 20 80
5 BI 405P: Bioinformatics, Biostatistics and Biotechnology 9 6 (+6)% 4 - 100
6 BI 406 P; Project 9 6 (+6 )% 4 - 100
Total 40 34 (+12@)% 29 100 625
No. of credits | 4+4+4+4+1+2+4+4=27 4+4+4+4+1+2+4+4=27 deded+d | +d < 4+4=19 444444+ | 444429 112
Marks 675 675 725 725 2800 ’
Total work load of Sem-1 & Sem-IIl *56(+4S) (+24@) % .
Total work load of Sem-11 & Sem-IV *56 (+24@) %

Note: *work load without Add on papers, 1D papers and Seminars. %o subject to modification, i each practical is considered as 3
hours workload; #1D papers | and Il are offered by Dept. of Biochemistry and can be opted by other course students (not for M.Sc.
Biochemistry course students), @ batches are made for practicals, when student number increases more than 15; $=1f two electives
are opted by different students.
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Semester-I

Paper-I: BI 101T: Chemistry and Metabolism of Proteins, Lipids and Porphyrins (4 Credits;
100 Marks)

Unit-I: Chemistry of Amino acids & Proteins
1. Classification and structure of 20amino acids,Essential.Non—essential.unusual/non-
protein amino acids

2 General properties of Amino acids, acid-base titration of amino acids. pKa value,

3 Peptide bond—formation and stability, Primary structure,

4. Secondary structures and motifs: a-helix,p-sheet.3 10-helix. Ramachandran plot

5. Leucine zipper.Zinc finger.Trans-membrane domain.bHLH

6. Tertiary & Quaternary structure (Myoglobin. Hemoglobin)

& Protein-protein interactions (Actin. Tubulin)

8. Small peptides (Glutathione.Peptide Hormones).Cyelic peptides (Gramicidin)

9. Classification of proteins-Globular. Fibrous. Membrane. Metallo-proteins. SCOP. CATH

10. Denaturation (pH, Temperature. Chaotropic agents).Refolding. Role of chaperones in folding

Unit-II: Metabolism of Aminoacids & Proteins
1 Metabolic fate of dietary proteins and Aminoacids
Degradations to glucose and ketonebodies
Aminoacids degraded to Pyruvate.Oxaloacetate
Aminoacids degraded to Acetyl-CoA.Succinyl-CoA
Metabolism of branched chain aminoacids
Role of glutamate cycle in formation & circulation of ammonia
Glucose Alanine cycle. Urea cycle
Linking of Citric acid and Urea cycles, regulation of ureacycle
Genetic defects in metabolism of aminoacids (Albinism, Phenylketonuria,
Maple syrup urine disease, Homocystinuria, Alkaptonuria. Methyl malonic Acidemia)
Genetic defects in metabolism of Urea (Argininemia.Arignosuccinic Acidemia,
Carbamoy| Phosphate Synthetase-1 deficiency)

=

Unit-III: Chemistry of Lipids & Porphyrins
1. Classification & biological significance of lipids & fatty acids
Steroids, Sterols, relation to vitamin-D and steroid hormones
Bileacidsand salts, Phospholipids
Oils.waxes. [sopreneunits
Lipoproteins
Glycolipids, Sphinglipids
Structure & function of porphyrins (ex. Heme. Chlorophyll)
Cerebrosides. Gangliosides
Prostaglandins, Prostacyclins
0. Thromboxanes, Leukotrienes
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Unit-IV: Metabolism of Lipids & Porphyrins
1. Fate of dietary lipids and Apolipoproteins
Fattyacid biosynthesis.Desaturation of fattyacids
Betaoxidation,breakdown of odd chain fattyacids.energy vields
Regulation of p—oxidation.d—oxidation & s—oxidation
Metabolism of phospholipids & Sphingolipids
Regulation and Biosynthesis of cholesterol and other steroids &/

il

Fate of acetylCoA, formation of ketonebodies and ketosis

Biosynthesis of prostaglandins, Prostacyclins. Thromboxanes. Leukotrienes

Role of HDL. LDL and Very-low-density lipoprotein (VLDL)and cholesterol levels in body

0. Catabolism of Porphyrins.Genetic defects in lipid metabolism.

Medium chain Acyl coenzyme A dehydrogenase deficiency (MCAD). Long-chain3-hydroxyacyl- p
CoAdehydrogenase (LCHAD) deficiency. Familial hyper cholesterolemia bt
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Paper-1l Bl 102T:Chemistry and Metabolism of Carbohydrates, Nucleic Acids

and Vitamins.(4 Credits; 100 Marks)

Unit—I: Chemistry of Carbohydrates
1 Classification, Monosaccharides (Aldoses & Ketoses)
2 Configuration and conformation of monosaccharides (pyranose & furanose, chair & boat)
3 Reducing and optical properties of sugars
4 Stability of Glycosidic bond, disaccharides, oligosaccharides
5 Structural polysaccharides-Cellulose,Hemicellulose,Pectin,Lignin,Chitin.Chitosan
6 Storage polysaccharides: Starch, Glycogen, Inulin
7 Steric factors in polysaccharides folding, sugar code and lectin
8 Glycosaminoglycans, Mucopolysaccharides, Hyaluronic acid
9 Chondriotin Sulfate, Keratin Sulfate, Dermatan Sulfate
10 Bacterial cell wall Proteoglycans and Peptidoglycans

Unit-II:Metabolism of Carbohydrates .
Reactions and energy balance in Glycolysis

1
2 Reactions and energy balance in Gluconeogenesis
' 3 Reactions and energy balance in TCA cycle
4 Pentose phosphate, Pasteur and Crabtree effect
5 Anaplerotic reactions
6 Glyoxylate cycle
7 Glucuronicacid cycle
8 Glycogen metabolism
9  Photosynthetic reactions for biosynthesis of Glucose
10 C3 and C4 cycle in plants

+ Unit=III:Chemistry and Metabolism of Nucleic Acids
Purines, Pyrimidines, Nucleosides, Nucleotides, unusual bases
Structure of DNA-Watson Crick Model, A and Z-forms
Supercoiling of DNA-negative and positive,linking number
Structure of RNA, tRNA, rRNA, siRNA/miRNA

Properties of NA—denaturation and renaturation

Tm (factors affecting T,,) and C,t curves

Hetero duplex mapping—D loops and R loops

Biosynthesis of purines and pyrimidines

Degradation of purines and pyrimidines

Regulation: denovo and salvage pathways, nucleotide analogs -
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Unit-IV: Chemistry and Metabolism of Vitamins

1 Discovery of vitamins,classification, RDA _. _

Vitamin A-source, biological role and deficiency // K

Vitamin B 1-Thiamine—source,biological role and deficiency %/ 4
Vitamin B2-Riboflavin—source,biological role and deficiency
Vitamin B3-Niacin and B5—Pantothenic acid-source, biological role and deficiency
Vitamin B6-Pyridoxamine and B7-Biotin-source,biological role and deficiency
Vitamin B9-Folicacid and B12-Cobalamine—source,biological role and deficiency .
Vitamin C-Ascorbic acid-source, biological role and deficiency C
9 Vitamin D-Calciferol-source, biological role and deficiency
10 Vitamin E, VitaminK—source, biological role and deficiency
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