


M. Sc.(I1) Biochemistry

Outline for Semester 111 and IV — Biochemistry

Paper No. | Course name | Credits
Semester 111
CCTP-7, BCH-311 | Molecular Biology 4
CCTP-8, BCH-312 | Immunology 4
CCTP-9, BCH-313 | Recombinant DNA Technology 4
CHB-314(A): Bio-processing and Industrial 4
CBOP-3, BCH-314 | Biochemistry
(any one) CHB-314(B): Pharmacology and Forensic 4
Biochemistry
CCPP-3, BCH-315 | Practical I: Molecular Biology and Immunological 4
Practical | techniques
Semester IV
CCTP-10, BCH- Neurochemistry & Endocrinology 4
411
CCTP-11, BCH- Medical and Physiological Biochemistry 4
412
CHB-413(A): Evolution and developmental 4
CBOP-4, BCH-413 | biology
(any one) CHB-413(B): Clinical Nutrition and Food 4
Technology
CHB-414(A): Principles Of Downstream 4
Techniques In Bioprocess
CBO?;’}/%S]::)MM CHB-414(B): Clinical Biochemistry and Research 4
Practical 111 Methodology (Presentat_lon of
research paper/Preparation of
research project) Data interpretation
CCPP-4, BCH-415 | Project 4
Practical 11

Detailed course-wise Syllabus of M. Sc-11, Biochemistry

SEMESTER I11

CCTP-7, BCH-311: Molecular Biology [48L + 12T]

Section I: [24L + 6T]

1. DNA Replication: Enzymes involved in DNA synthesis e.g. topoisomerase, helicase,ligase
and others. DNA polymerase I, 11, 111, origin of locus, Okazaki fragments,replication fork.
Mechanism in Prokaryotes and Eukaryotes.

2. DNA Repair: DNA damages, detection and repair systems. Pyrimidine dimer formationand
its repair. DNA damage and repair mechanisms : Introduction, DNA damage, types of
DNA repair and their mechanisms — Direct repair, Base excision repair, Nucleotide
excision repair, mismatch repair, recombinational repair, SOS repair; DNA repair genes,
role of P53 gene in DNA repair and apoptosis

3. Gene rearrangements: Recombination pathways, Holliday structures, rec A,B,C,D. SOS
response, mobile genetic elements, Transposable Elements.

4. Transcription and splicing: RNA polymerases, promoters, sigma and Rho factors,initiation,




5.

elongation and termination of transcription (Prokaryotes), Inhibitors oftranscription.
Transcription in Eukaryotes, RNA pol 1,11,111, enhancers. Posttranscriptional modifications
of t,rand m-RNA, 5’ capping, 3’ poly A tailing, RNAediting, Transcription factors.
Splicing: Splicing phenomenon. Mechanism, spliceosomes, alternative splicing,
selfsplicing, ribozyme (catalytic RNA).

Section: 11 [24L + 6T]

1.

2.
3.
4.
5.

Translation: Role of t-RNA and Ribosome in protein synthesis. Mechanism inProkaryotes
and Eukaryotes. Epigenetic modification.

Protein targeting

Protein trafficking

Proteasomal degradation

Genome protection (RNAI, CRISPR-Cas9) Bacterial Defence Mechanism

Reference Books

1.

2.
3.
4.
5.
6.

Biochemistry (111/1V/V/IV1 edition, 2008) L. Stryer, WH Freeman and Co.

Molecular biology of the gene (V edition, 2004) J D Watson, Person education Inc.
Molecular Cell Biology (7th edition.2013) by Harvey Lodish et al.

Molecular biology of the cell (2008) B. Alberts, Garland Pub. In., NY

Genes X (2010), B. Lewin, John Wiley and sons, NY.

CRISPR-Cas: Converting A Bacterial Defence Mechanism into A State-of-the-Art Genetic
Manipulation Tool, Antibiotics (Basel). 2019 Mar; 8(1): 18.

CCTP-8, BCH-312: Immunology [48L + 12T]

Section I: [24L + 6T]

1.

Cellular basis of immunity: immunological memory, specificity, diversity, discrimination
between self and non self, primary and secondary lymphoid organs, T and B lymphocytes,
T cell subpopulation,

. Innate Immunity, mechanism barriers against infection, PRRs, TLR, innate versus adaptive

immunity, cells of the immune system, phagocytic cells engulf and kill microorganisms,
complement facilitates phagocytosis, complement mediated acute inflammatory reaction,
humoral mechanism provide an additional defensive strategy, extracellular killing ,
cytokines, cell mediated and humoral immune responses, Clonal selection theory of
antibody production, monoclonal and polyclonal antibodies, catalytic antibodies
(abzymes)

. Antigen: Antigen, antigenic determinant, Blood antigens: blood group substances and Rh

factor, super antigens, Lipopolysaccharides, Adjuvant complete and incomplete antigen

. 1g super family: Tcell receptor, B cell receptor, MHC | & 11 structure, CD receptors.

Antibody: structure of antibody, constant and variable regions, Fab, F(ab2) and Fc
fragments, different classes of antibodies and their functions, fine structures of antibodies,
X ray diffraction studies, isotypes, allotypes and idiotypes,

. Organization and Expression of Immunoglobulin Genes. Genetic Model Compatible with

Ig Structure, Multi-gene Organization of Ig Genes: variable gene rearrangement,
generation of antibody diversity and class switching among constant region genes.
Expression of 1g genes, synthesis, assembly and secretion of immunoglobulins. Regulation
of 1g-Gene transcription, antibody genes and antibody engineering.

. Major Histocompatibility Complex: General Organization and Inheritance of the

MHC,MHC molecules and genes , Detailed Genomic Map of MHC Genes, Cellular
Distribution of MHC molecules , Regulation of MHC Expression , MHC and Immune




Responsiveness

Section Il: [24L + 6T]

1. Antigen Processing and Presentation: Self-MHC Restriction of T Cells, Role of Antigen-
Presenting Cells , Evidence for Two Processing and Presentation Pathways, Endogenous
Antigens: The Cytosolic Pathway, Exogenous Antigens: The Endocytic Pathway ,
Presentation of Nonpeptide Antigens

. Immunodeficiency: primary B-cell deficiency, primary T cell deficiency, SCID, AIDS

3. Hypersensitivity: Type | anaphylactic hypersensitivity, Type Il antibody dependant

cytotoxic hypersensitivity, Type 11l immunecomplex mediated hypersensitivity, Type IV
DTH, Type V Stimulatory Hypersensitivity, Mast cells, eosinophils, basophils.

4. Transplantation: graft rejection, types of grafts,types of rejection, mechanism of graft

rejection, graft versus host response.

5. Tumor immunology: classes of tumor antigens,immune response to tumor, approaches to

cancer immunotherapy , CAR-T cell therapy.
6. Autoimmune diseases
7. Immunological techniques: immuno-diffusion, immunoelectrophoresis,
radioimmunoassay, immunofluorescence, ELISA, Western blotting, FACS, ChlIP assay,
FISH.

8. Vaccines : Passively acquired immunity,Principles of vaccination, Killed organisms as
vaccines,Live attenuated organisms, Subunit vaccines, Newer approaches to vaccine
development, Current vaccines,Vaccines under development

N

Reference:

1. Essential immunology; Ivan Roitt, 13 th edition

2. Kuby-Immunology 8th edition

3. Fundamental Immunology; William E. Paul 7th edition

CCTP-9,BCH-313: Recombinant DNA Technology [48L + 12T]

Section I: [24L + 6T]

1.Isolation and Quantification of DNA

2. Genetic engineering concepts: Early development in genetics, concept of gene cloning and
its importance.

3. Promoter analysis. Chip-seq assay, EMSA

4. Manipulation of DNA: Enzymes in genetic engineering, Restriction endonucleases,
restriction map, Ligase, polymerase modifying enzymes, ligation; putting sticky ends to
blunt ended molecules.

5. Cloning and expression vectors: Vectors for E. coli: Plasmids, M 13 bacteriophage vectors,
A bacteriophage,. Eukaryotic cloning vectors: Cloning vectors for yeast, cloning vectors
for higher plants, Ti plasmid, cloning vectors for insects, viruses as cloning vectors for
mammals.

6. Introduction of DNA in living cells: Transformation/ transfection methods, identification
of recombinants. Selection of recombinant DNA.

7. Construction of genomic and cDNA library.

8. Expression of foreign gene: gene expression in E. coli, production of recombinant

proteins in eukaryotes, fungi, yeast, mammalian and insect cells systems.

Section I1: [24L + 6T]

1. Polymerase chain reaction: concept, types, methods and applications.

2. Sequencing genes and genomes: chain termination using ddNTPs, NGS: Oxford Nanopore,
PacBio and Illumina technologies, pyrosequencing.

3. Gene Expression analysis: gPCR: delta-delta Ct method, SYBR Green and TagMan, NGS,
Northern bolting,

4. Transgenic animals: Gene transfer strategies, production of recombinant proteins and other




applications.

5. Protein Engineering: In vitro mutagenesis, Oligonucleotide directed, PCR based,
applications of protein engineering.

6. Study of genomes: genome annotations, study of transcriptome, proteome.

7. RNA interference: miRNA, siRNA.

8. Genome editing: Meganucleases, talen, Zinc finger nucleases, CRISPR/Cas9

9. Reporter Genes, GUS assay.

10. Human genome project: Project period and accomplishment, Genome mapping approach,
Application and proposed benefits, Ethical, Social and legal issues.

Reference Books

1. Gene cloning- An introduction, T.A Brown, 2nd and 3rd ed, Chapman &Hall.

2. Recombinant DNA- genes and genomes a short course JD Watson, R.M.Myers,

A.M.Caudy, J.A.Witkowski, WH Freeman &Co. 2007 (I1/ 11 rded)

3. Principles of gene manipulation, SB Primrose.

4. Principles and Techniques of Biochemistry and Molecular Biology, K Wilson and J
Walker, 7th edn

5. Molecular Cloning: A Laboratory Manual (Fourth Edition) Michael R. Green & Joseph
Sambrook

6. Genetic Engineering, SmitaRastogi, Neelam Pathak, Oxford University press, 2009.

CBOP-3, BCH-314: (Any one subject) ,
BCH-314(A): Bio-processing and Industrial Biochemistry [48L + 12T]
OR BCH-314(B): Pharmacology and Forensic Biochemistry ~ [48L + 12T]

CBOP-3, BCH-314(A): Bio-processing and Industrial Biochemistry [24L + 6T]

Section I: Bio-processing [24L + 6T]

1. Characteristics of industrial microorganisms

2. Strain improvement, use of auxotrophic mutants

3. Methods and parameters of cultivation of microorganisms , media for industrial
fermentation

4. Fermenters, design of fermenters, fermentation process, and maintenance of aseptic
conditions, aeration and agitation.

5. Downstream processing, recovery and purification of fermentation products, effluent
treatment.

6. Applications of fermentation technology.

7. Manufacturing by fermentative process: beer, Citric acid, Glutamic acid, lipase, Penicillin,
L-asparginase, cephalosporin.

Reference Books

1. Principles of Fermentation technology, PF Stanbury, A Whitaker, SJ Hall (2008)

2. Molecular biology and biotechnology- edited by JM Walker and FB Gingold, Royal
society of chemistry 5th edition (2009)

3. Industrial Microbiology — Casida 2nd edition (2016).

4. General Microbiology Stainer R.Y. et al (1987) 5th Ed., Macmillan Press Ltd. London

Section I1: Industrial Biochemistry [24L + 6T]

1. Media requirements: Sterilization and role of growth regulators, Requirements of aplant
tissue culture laboratory.

2. PTC Techniques: Callus and cell suspension culture, Micropropogation, Conditioning of
tissue culture plants (weaning and hardening),Somatic cell hybridization, Haploid (anther)
culture, Embryo culture, Protoplast fusion, Somatic embryogenesis, Somaclonal
variations, Cybrids and Allopheny, Agrobacterium mediated hairy root culture

3. Active principles in medicinal plants and phytochemistry of the metabolites of medicinal




importance.

Animal tissue culture

1. Media requirements: preparation of medium and sterilization techniques, Advantages and
disadvantages of natural and synthetic media.

2.Cell culture methods: Hanging drop, suspension and monolayer culture, Behavior and
characteristics of cells in culture, Primary and established cell lines, characteristics of
transformed cells, Methods of cell preservation.

3. ATC techniques: Primary cultures and secondary cultures, cloning, heterocaryons, variant
cells, contact inhibitions, Organ culture and cell and tissue banking

Reference Books:

1. Principle and practice of Animal tissue culture by SudhaGangal, 2nd edition (2010).
2. Tissue Culture by John Paul, 4th edition (1970).

3. Plant cell tissue and Organ culture by Gamborg Phillips (1995).

4. Plant tissue culture basic and applied T B JhaandB Gosh (2005).

5. Culture of Animal Cells by lan Freshney 6th edition (2011)

CBOP-3, BCH-314(B): Pharmacology and Forensic Biochemistry [48L +
12T]

Section I: Pharmacology [24L + 6T]

1. Concept of evidence-based medicine, Importance of Biochemistry and pharmacy:
Metabolites and anti-metabolites;

2. Drugs - Classification of drugs, routes of drug administration. Receptor interaction,
involvement of binding forces in drug receptor interaction, drug action not mediated by
receptors

3. Pharrmacokinetic considerations: drug absorption, distribution, biotransformations and
excretion

4. Pharmacokinetic concepts of bioavailability, apparent volume of distribution (aVd), half
life (t%2), and clearance (CL) that are used to decide the doses and rational dosing during
the drug treatment.

5. Pharmacodynamics; site and mechanism of drug action, drug receptors and receptor
regulation, concepts of agonists, antagonists, partial agonist and inverse agonist drugs

6. Drug interactions and concept of pharmacogenomics/-genetics in drug action, effects and
ADRs

7. Adverse drug reactions (ADRs) and role of pharmacovigilance activity in ADR monitoring

8. Drug Development: Challenges, Discovery, use of genomes for drug discovery, stages of
drug development.

Section Il: Forensic Biochemistry [24L + 6T]

1. Forensic Toxicology: - Introduction and concept of forensic toxicological. Different areas
of toxicology, spectrum of toxic dose, risk and safety. Classification of toxic agents,
characteristics of exposure, route and site of exposure. Duration of frequency of exposure.
Spectrum of undesired effects: Allergic reactions, Idiosyncratic reactions, Immediate
verses delayed toxicity, Reversible verses irreversible toxicity, Local verses systemic
toxicity. Interaction of chemicals, Tolerance, Dose response. Selective toxicity.

2. Evaluation of Toxicity: Descriptive Animal toxicity tests: Acute lethality, Sub acute, sub
chronic and chronic toxicity testing. Teratology and reproduction, Mutagenecity.

3. Biotransformation of toxicants: Phase | and Il biotransformation reactions, Detoxication
and toxication. Components of Cytochrome P-450 monooxygenase system. Mechanism of
phase | and Il reactions. Bioactvation, Toxicity of insecticides/drugs i.e. carbamates,
organophosphorous, and chlorinated insecticides metals, animal and plant toxins, solvents
and vapors.

4. Applications of toxicology: forensic, clinical and occupational health and industrial




5.

hygeine
Enzymes in forensic biochemistry, role of DNA in analysis, role of enzymes to determine
the times since death.

Reference books:

1

2

3

Haye’s principles and methods of Toxicology Ed. A Wallace Hayes, Pub. Raven press,
NY, 6th Edition (2014).

Casarett and Doull’s Toxicology ed. John Doull, Curtio D Kleassen and Mary D Aunder,
McMillan publisher Co, NY, 3rd edition (2003).

Appraisal of the safety of chemicals in foods, drugs and cosmetics. Ed. The Editorial
Committee of Association of Food and Drug Officials of the United States (1959).
Toxicology- Mechanisms and analytical methods, Vol I and 11, ed Stewart CP and Stolman
A, Pub Academic press (1960).

Veterinary toxicology by RJ Garner edBeilliere, tindall and Cox London, 3rd edition
(2007). 6. The chemistry and microbiology of pollution (1975) IJ Higgins and RG Burns
Acad Press, NY 7. Introduction to ecological biochemistry JB HarboneAcad Press, NY 4th
edition (2004).

CCPP-3, BCH- 315: Practical, Molecular Biology and Immunological

techniques
[96L + 24T]

Molecular Biology

©CoO~NOoO O WP

Melting Temperature

Spectrophotometric analysis of nucleic acids
Primer Designing

DNA amplification (PCR)

Isolation of plasmid DNA

Restriction digestion of DNA

Ligation

Competent cell preparation

. Transformation

10 Agarose gel electrophoresis of DNA and molecular size determination.
Immunological techniques.

©Cooo~NOoO Tk~ WPN P

Blood group typing, Rh blood typing
Ouchterlony double diffusion assay

Single Radial immunodiffusion
Immunoelectrophoresis

Rocket immunoelectrophoresis

ELISA

WIDAL Test

Lateral flow immunodiffisuion assay

. Separation and purification of Immunoglobulin

10 Western Blotting (Demo Experiment)
11 Quantitative precipitin assay
12. Reverse blood grouping

SEMESTER IV

CCTP-10, BCH-411: Neurochemistry& Endocrinology [48L + 12T]

Section I: Neurochemistry [24L + 6T]

1.
2.

Brain and behavior, Nerve cells and behavior
Anatomical organization: Central nervous system, spinal cord, different regions of the
brain, peripheral and autonomic nervous system afferent and efferent pathways.




3. Neurotransmitters: Synthesis, storage, uptake degradation and action of neurotransmitters.
Acetyl choline, GABA, Serotonin, Dopamine, Glutamate Aspartate, Nitrous Oxide etc.,
Neuropeptides.

4. Receptors: Types of receptors, properties of receptors, sensory modalities and sensory
circuits. Sensory perception, cerebrospinal fluid, blood- brain barrier.

5. Learning and memory: Mechanism of short term memory and long term potentiation.
NMDA and AMPA glutamate receptors. Retrograde messengers in synaptic transmission.
Role of CAM Kkinase Il, Calcium, Protein kinase, CAMP, NO, Calpain and other proteins
in memory and learning process.

6. Circadian rhythms.

Reference books

1. Text book of physiology- Guyton, 12th edition (2010)

2. Principles of neural science Kandel ER, Schwartz JH, Elsevier, N.Holland, N, 5th edition
(1991)

3. Neurobiology, Shepherd GM , Oxford Univ. Press (1993).

4. Nerve and muscle excitation Junge D, Sinauerassoc, Sanderland, mass (1976).

5. Biochemistry , L Stryer, Freeman and Co, NY, 8th edition (2015).

6. Biochemistry, Zubay, Addison Wesley and Co.2nd edition (1994)

Section I1: Endocrinology [24L + 6T]

1 General characteristics of hormones: chemistry, structure, synthesis, secretion, transport,
metabolism & mechanism of action of hormones of the thyroid, hypothalamus, pituitary,
pancreas, adrenals, glands, prostaglandins and gastro intestinal hormones, secondary
messengers and their mode of action, calcium signaling, zinc fingers.

2 Disorders related to hormones.

3. Cell membranes and intracellular receptors for hormones.

4. Hormonal inter relationship.

5. Biosynthesis of steroid hormones, cholera toxin, adenylate cyclase and TP, hormone
overproduction and target cell insensitivity.

6. EGF, NGF, PDGF, Enkephalin.

Reference books:

1. Vertebrate endocrinology- Noris DO 5th ed (2013).

2. Endocrine physiology- Martin, CR (1985(O xfordUniv press (NY)

3. Physiological chemistry —Harper 17ed Lange medical

4. Biochemistry- Zubay (1983) Addison, Wesley publ. Co.

5. Text book of endocrinology —Williams, 13th edition Saundes Co (2016).
6. Biochemical endocrinology E. Frieden (1983)

CCTP-11, BCH-412: Medical and Physiological Biochemistry [48L + 12T]

Section I: Medical Biochemistry: [24L + 6T]

1. Mechanism of action at molecular level of selected antibiotics: inhibitors of cell wall,
plasma membrane, nucleic acids and protein synthesis. Mechanism of action of anti
metabolites, analgesics, hallucinogens, antiviral, antifungal, antiprotozoal and mechanism
of resistance to antibiotics and other drugs.

2. Lysosomes and their physiological role: Structure and function of lysosomes, role in
animal and plant cells. Physiological role in various types of digestive phenomenon
disturbances to lysosomes (lysosomal pathology), lysosomal storage disease.

3. Molecular basis of hemoglobinopathies: concept of hemoglobinopathies, f and a
thalassemia’s, sickle cell anemia, pathophysiology, biochemistry, types of mutations.

4.1schemic heart disease/CHD: myocardial infarction and coronary heart diseases
(pathophysiology); laboratory findings, enzymes involved.

5. Cancer: carcinogenesis, microevolution process, molecular genetics of cancer, causative




agents, role of viruses.

6. Biochemistry of diseases: Influenza: life cycle, transmission, biochemical mechanism,
Malaria: epidemiology, life cycle, biochemical mechanism; Alzheimer: dementia,
biochemical mechanism, formation and tangles and plaques.

7. Apoptosis: extrinsic and intrinsic mechanism, role in diseases and physiology.

Reference Books

1. Biochemistry of antimicrobial action (4th ed) TJ Franklin, Chapman hall (1989)

2. Mechanism of microbial diseases, M Schaechter et al,Williams and Wilkino Int. 5th
Ed.(2012)

3. Microbiology an application based approach, M.J Pelczar, ECS Chan, N.R.Krieg (2009).

4. Biochemistry, L Stryer (3rd ed), Freeman and Co, 8th edition (2015).

5. Biochemical aspects of human diseases (1983), RL Elkeles, Slackwell scientific
publishers,Oxford

6. Biochemistry and diseases, Robert Cohn Carl S Roth (1996).

7. Molecular biology of the cell, third edition, Bruce Alberts, Dennis Bray, Julian Lewis,
Martin Raff, JD Watson, 6th edition (2014).

Section I1: Physiological biochemistry [24L + 6T]

1 Liver: anatomy, physiological functions, Liver function tests, Liver disorders:- hepatitis,
cirrhosis, Jaundice: etiology and symptoms.

2. Kidney: anatomy, physiological functions, diseases/disorder, diagnostic tests.

3. Respiration: Principles of gaseous exchange during respiration, Bohr effect, transport of
oxygen and carbon dioxide in the blood, regulation of respiration.

4. Digestion and Absorption of food: Generalized structure of digestive tract and associated
digestive gland. Function of different parts- peristalsis, regulation of saliva, gastric,
pancreatic, Intestinal and bile secretion (i.e. digestion), Absorption — (carbohydrate,
protein, lipid, minerals and vitamin) transport and excretion of nutrients.

5 Biochemistry of blood clotting ,clotting factors, intrinsic and extrinsic pathways,
mechanism of formation of thrombin, fibrin, fibrin clot, role of vitamin K clotting process,
lysis of fibrin clot. Conditions that cause excessive bleeding in humans.

6. Regulation of acid-base balance, types and functions of acid-base buffers, clinical
abnormalities associated with acid-base imbalance.

7. Water and Mineral metabolism.

Reference Books

1. Biochemistry, L Stryer, Freeman and Co, NY, VI edition (2008).

2. Biochemistry, Zubay, Addison Wesley and Co. (1983).

3. Textbook of Physiology, Guyton, 12th edition (2010).

4. Physiology, Berne and Levy, 7th edition (2017).

5. Harper’s Biochemistry- 30th edition (2015).

6. Text book of Biochemistry and Human Biology - Ed. G. P. Talwar (2002).

CBOP-4, BCH-413 (Any one), BCH-413 (A): Evolution and developmentalbiology
OR  BCH-413 (B): Clinical Nutrition and Food Technology

CBOP-4, BCH-413 (A): Evolution and developmental biology [48L + 12T]

Section I: Evolution [24L + 6T]

1. Theories of Evolution.-the time scale and some evolutionary principles. Chemical
evolution and origin of life. Prototypes of metabolic pathways.

2. Genesis of oxygen generating photosynthesis and aerobic  respiration.
Methanogensevolution of prokaryotes

3. Evolution of protists

4. Origin of eukaryotes




5. Theories regarding origin of mitochondria and chloroplast, the five kingdom classification
of living organisms, outline of eukaryote evolution- evolution of primates.

6. Construction of phylogenetic trees- molecular data set based on sequences

7. Evolution of proteins and nucleic acid — elastic analysis.

8. Evolution of introns

9. Evolutionary view of exon domain relationships

Section II: DEVELOPMENTAL BIOLOGY [24L + 6T]

1) Basic concepts of development : Potency, commitment, specification, induction,
competence, determination and differentiation; morphogenetic gradients; cell fate and cell
lineages; stem cells; genomic equivalence and the cytoplasmic determinants; imprinting;
mutants and transgenics in analysis of development

2) Gametogenesis, fertilization and early development: Production of gametes, cell surface
molecules in sperm-egg recognition in animals; embryo sac development and double
fertilization in plants; zygote formation, cleavage, blastula formation, embryonic fields,
gastrulation and formation of germ layers in animals; embryogenesis, establishment of
symmetry in plants; seed formation and germination.

3) Morphogenesis and organogenesis in animals : Cell aggregation and differentiation in
Dictyostelium; axes and pattern formation in Drosophila, amphibia and chick;
organogenesis — vulva formation in Caenorhabditis elegans, eye lens induction, limb
development and regeneration in vertebrates; differentiation of neurons, post embryonic
development- larval formation, metamorphosis; environmental regulation of normal
development; sex determination.

4) Programmed cell death, aging and senescence

5) Developmental Biology—Cell differentiation, hierarchy of genes, measurement of time
during development, nature of differentiation, DNA rearrangements& amplification,
genetic control of morphogenesis, plant molecular genetics.

Reference Books:

1. Evolution and Diversity of life, E. Mayer Belknap Press Pub, 1976
2. Population species and evolution (1973), E Mayer Press Pub.

3. Biochemistry ,Lehninger 7th edition, (2012) Worth pub

4. Origin of Eukaryotic cells, Margulis L.(1977)

5. Developmental Biology: Scott F. Gilbert.

6 . Evolution and Diversity of life, E. Mayer Belknap Press Pub, 1976
7. Population species and evolution (1973), E Mayer Press Pub.

8. Origin of Eukaryotic cells, Margulis L.(1977)

CBOP-4 , BCH-413 (B): Clinical Nutrition and Food Technology
[48L + 12T]

Section I: Clinical Nutrition: [24L + 6T]

1. Diet and nutrition in India: Assessment of nutritional status

2. Food and Nutritional Security

3. Effects of irradiation, cooking, refining, sprouting and fermentation on nutritional
quality of food

4. Food Habits, Food Faddism and Nutrition

5. Interrelationship between dietary lipids and cholesterol metabolism
6. Malnutrition

7. Weight Management and Eating Disorders

8. Nutrition and Anemia

9. Food Allergy

10. Nutrition and metabolic disorders: Diabetic and Obesity

11. Factors affecting digestion and absorption of food




12. Dietary fiber- chemical composition and importance
13. Physiological effects and metabolic adaptation during exercise
14. Nutritional management of inborn errors of metabolism

Reference books:

1. Essentials of food and nutrition M Swaminathan Vol. I, Applied aspects (1974), Ganesh
Pub, Madras

2. Human biochemistry — James Orten and Otto Neuhaus, 10th ed , CV Mosby co London

3. Human nutrition and dietetics-Davidson and Passmore

Section I1: Food Technology: [24L + 6T]

1. Concepts of food analysis; Rules and regulations of food analysis
2. Monitoring food quality: Hazard Analysis and Critical Control Point, Good manufacturing
practices, current good manufacturing practices; Standard operating procedures, good
laboratory practices
3. Biochemistry of food spoilage, principles of food preservations , methods of food
preservation
. Proteins from unconventional sources- OCP, SCP etc
. Starch production, manufacture of natural and synthetic sweeteners and syrups
. Enzymes in food analysis, alcohol, amino acids, glucose
. Enzymes in food processing, meat tenderization and fruit juice technology
. Food additives, starches, sugars, syrups and sweeteners, flavoring agents, colors Food
preservatives. Role and mode of action of salts, chelating agents, stabilizers and
thickeners; Humectants/polyhydric alcohol, anti-caking agent, firming agent, flour
bleaching and maturing agents, antioxidants, nutritional and non-nutritional
sweeteners;
9. Food Laws: FSSAI, AGMARK, BIS, FPO, Weights and Measures Act ,CODEX
10. Genetically modified foods

o NO O

Reference books:

1. Enzymes and food processing- GG Birch, N Blackbrough (1981)

2. Nutrition and food processing- MG Miller , G Tobin, AVI publishing Co, Creem Holm
(1980)

3. Introduction to food sciences and technology —~GF Stewart and MA Amerine (1973)
Academic Press




CBOP-5, BCH-414 : Practical, Any One Subject

BCH-414 (A): Principles Of Downstream Techniques In Bioprocess OR
BCH-414 (B): Clinical Biochemistry and Research Methodology

BCH-414 (A): Industrial Biochemistry [96L + 24T]

9.

Ethanol production using bio wastes /raw material [Free cells/ immobilized cells]
Microbial production of glutamic acid/citric acid
Biotransformation ( Enzymatic/Immobilized enzyme)
Production of wine from grapes.
Extraction, isolation, partial purification (if necessary), calculation of percentage yield and
performing a confirmatory test for the following:(Any one)
1. Carbohydrates:
a. Cellulose
b. Glycogen from Liver
c. Pectin from apples/bananas/oranges
Lipids:
a. Extraction and analysis of lipid.

. Pigments (Separation of the following pigments on TLC slides):

a. Oleoresin Extraction
b. Carotenes from carrots
c. Chlorophylls from spinach

. Isolation and Estimation of

a. Oxalates from spinach/ Aloe vera
b. Lycopene from tomatoes.
Demonstration of Bioreactor

10. Isolation and purification of Protein (determination of % yield and purity)
11. Essential oil extraction

CBOP-5, BCH-414(B): Clinical Biochemistry and Research Methodology

Section-1, Clinical Biochemistry(Any 10) [48L + 12T]

1.
2.
3.

Estimation of Lipoproteins
Estimation of serum amylase
Estimation of bilirubin

4. Estimation of blood urea and uric acid
5. Blood sugar determination by Folin-Wu method

6.
7.

Estimation of creatine phosphokinase
Normal and abnormal constituents of urine

8. Determination of blood cholesterol

9.

Determination of glucose by glucose oxidase method

10. Estimation of glycosylated hemoglobin

11. Estimation of LDH and its isozymes

12. Estimation of alkaline and acid phosphatase from serum
13. Estimation of total protein and albumin from serum

14. Determination of SGPT and SGOT

Reference Books:

1.
2.
3.

Practical Biochemistry- David Plummer 3rd edition (2015).
Practical Biochemistry — J. Jayaraman (2011).
Biochemical methods — Sadasivam and Manickam 3rd edition (2007).

4. Biochemistry —Practical Approach — Kieth Wilson and J. Walker 5th edition (2006).
5. Introductory Practical Biochemistry- Randhir Singh and Sawhney (1999).

6.

Laboratory handbook on Biochemistry, S Shanmugam, 2010, PHI Pvt Ltd, New Delhi




(2010).

Section-11, Research Methodology [48L + 12T]

1. Preparation of Research Proposal for submitted tothe funding agencies. (Submit it as
report)
2. Review of Research work being carried out at any five National/ International Research
Centers or Institutes/Research institute visit report
3. Use of Excel for calculation and Graph
a) Measurement of Central Tendency ( Mean, Median, Mode)
b) Measurement of Dispersion/variability( Mean Deviation, Standard Deviation, Co
efficient of variation)
c) Line Graph, Bar graph. Pie chart
5. Tool plagiarism detection
4. Research Paper analysis
a) Analysis of data (including graph, table, figure, Method/technique/instrument) (Using
MS word of Similar software Brief Report 1 page)
b) Presentation of Research Paper (15 minute power point presentation)

CCPP-4, BCH-415: (Project) [96L + 24T]

GUIDELINE TO CARRY OUT PROJECTWORK

1 The main purpose of introduction Project Work at MSc Part Il is to make the
studentsfamiliar with Research Methodology i.e. reference work, experimental work,
statisticalanalysis of experimental data, interpretation of results obtained, writing of
project workand compilation of bibliography in proper order. This will not only help train
the inquisitive minds of the students, but also inspire them to take up research- oriented
higher studies and career.

2 Duration of Project work: -

Development on the nature of the research problem and the infrastructure available in the
respective Biochemistry Departments or Research Institutes or Industries, the duration of
Project Work in recommended as follows:-

a. 06 Months (Equivalent to 96L + 24T): - The project work will commence immediately
after the conclusion of Semester 11 of M. Sc Part — I.

b. Each student shall complete a small research project during his/ her academic year of M.
Sc Part- 1. However, the initial reference work can be started in M.Sc Part- | and summer
vacation.

4. Nature of Research Project:-

The following will be considered as the Research Project.

a. Experimental based involving laboratory analytical work, or
b. Industrial training based provided that the candidate has undergone actual hands on
training in instrumental analytical techniques.

5. Schedule for Submission of project Work:-

a. Experiment work or Industrial training must be completed by October 31.

b. The duration of Diwali Vacation and the part of Sem IV up to December 31 shall be
utilized for finalizing the written contents of the project work.

c. The final copy of the project work (3 Copies) will have to submit to the respective HOD by
January end of Sem IV.

6. The project containing about 20-30 pages (A4 size paper with normal margins). Should be
divided into the following parts: -

a. Certification of completion of Project Work from the HOD.
b. Acknowledgement.

c. Introduction

d. Review of Related Literature




e. Aims and Objectives
f. Signification of research problems selected
g. Plan of work
h. Material and Methods
I. Results
j. Discussion
k. Bibliography
7. The project should be submitted at the time of University Practical Examination, as the
same will be assessed internally.
GUIDELINE FOR THE ASSESMENT OF PROJECT WORK
1. Each student will complete the project (3 copies) and get all the copies certified by the
guiding teacher and the Head of Dept.(HOD) by January of Sem IV.
3. One copy of the certified project will be submitted to the HOD; One will be submitted to
the guide while the other copy will be retained by the students for his/ her personal record.
4. After the certification of the project, the HOD will invite a PG — Recognized Teacher of
Biochemistry Dept of any other College/ Institute/ Research centre for the assessment of
Research Project.
5. The candidate is required to present the Research Project to the invited examiner followed
by Viva- Voce examination based on the project work by the examiner.
6. The following Marking Scheme shall be considered while assessing the project work
Particular of Marks Allotment
a) Project Dissertation (Contents Submitted in the bound form).
b) Presentation of Project Work before Examiner.
¢) Viva- voce Exam based in Project work.




