AR UAA ~ =2

With effect from the session 2020-21, Revised on 24-11-21

SYLLABUS
Pre- Ph. D. CQURSE IN BIOCHEMISTRY

(L' Department of Biochemistry
" School of Life Sciences
HNB Garhwal University
(A Central University)
Srinagar (Garhwal), Uttarakhand

Structure ot the Course —Work;
The Course Work consists of the following:

1. Core Course
2. Elective Course

Total number of credits for the core and elective courses will be 15 with the following
pattern
’ .
(1) Core Course- 4 + 2 +1 =7 credits (Three courses)
{b) Elective Course — 4 + 4 = § credits (Two courses)

Core course (Compulsory)

PBC-01: Research Methodology (4 credit)

PBC-02:
(A) Research and publication ethics (2 credit)
(B) Review of literature and presentation of a seminar on a research theme related
topic (1 credit)

Elective- Courses (Any Two)

PBE-01: Recent Trends in Biological Sciences (4 credit)
PBE-02: Diseases and Clinical Biochemistry (4 credit)
PBE-03: Applied and Environmental Microbiology (4 credit)
PBE-04: Animal tissue culture (4 credit)

PBE-05: Protein Biochemistry (4 credit)

PBE-06: Current concepts in Immunology (4 credit)
PBE-07: Advanced Cancer Biology (4 credit)

PBE-08: Tools and Techniques in Biochemistry (4 credit)
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Core course (Compulsory)
PBC-01: Research Methodology

Unit- 1
Computer applications in Biology, Spreadsheet tools: Introduction to spreadsheet applications, features,

using formulas and functions, Data storing, Features for Statistical data analysis, Generating charts /
graph and other features, Tools — Microsoft Excel or similar.

Presentation tools: Introduction, features and functions.
Power Point Presentation, customizing presentation, Showing presentation, Tools — Microsoft Power

Point or Similar. Web Search: Introduction to Internet, Use of Internet and WWW, Use of search
engines, Biological data bases.

Unit-I1

Research Methodology: - Meaning, types and objective of research, Selection of Research, Research
methodology- philosophical, descriptive, experimental and genetical methods. Motivation in Research,
Developing the hypothesis.

Types of information and sources: primary and secondary sources, overview of research process-
phases and steps. Research process planning and conducting.

Unit -ITT

Scientific Writing: Scientific Document; Organization and writing of research paper, Types of Scientific
Communication, short communications, monographs, technical and survey reports, Importance of
publishing research paper. Writing review article

Components of a research paper— the IMRAD system, title, authors and addresses, abstract,
acknowledgements, references, tables and illustrations.

Unit -IV

Presenting and Publishing paper: Format, choosing Journal, Title, Running Title, Writing Abstract,
Keywords, Introduction section, Materials and Methods selection, Result section, Figures, tables,
graphs, Discussion Section, References, preparing posters for scientific presentation, Preparing and
delivering of oral presentation, Research Grant Funding Agencies,

Unit-V

Research Techniques: Enzyme assay, enzyme activity and specific activity determination, Cell
disintegration and extraction techniques, separation of proteins by fractionation (ammonium sulphate,
organic solvents). lon exchange chromatography, molecular sieve chromatography, - affinity
chromatography, ~ paper  chromatography, thin layer chromatography,  ultra-filtration,

Ultracentrifugation. Gel electrophoresis, isoelectricfocusing and immunoelectrophoresis, Microscopy,
HPLC, FTIR, SEM/TEM, NMR. o

Suggested readings: ,/

1. Biostatistics: A foundation for Analysis in the Health Sciences 7/E Wayne W
; i
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Daniel, Wiley Series in Probability and Statistics.

2. Introductory Statistics. Fifth Edition, (2004) Prem S. Mann. John Wiley and Sons
(ASIA) Pvt. Ltd.

3. Bioinformatics Methods and Applications Genomics, Proteomics, and Drug
Discovery (S. C. Rastogi, N. Mendiratta, and P. Rastogi).
4, Introduction to Bioinformatics, (Atwood, T. K. and Parry-Smith, D. J).

5. Protein Purification by Robert Scopes, Springer Verlag Publication, 1982
6. Tools in Biochemistry David Cooper

7. Methods of Protein and Nucleic acid Research, Osterman Vol I — 111
8. Centrifugation D. Rickwood

9. Practical Biochemistry, V th edition, Keith Wilson and Walker.
10. Bioinformatics by David Mound

11. Practical Biochemistry, Vth edition, Keith Wilson and Walker.

12. Protein Purification by Robert Scopes, Springer Verlag Publication, 1982
13. Tools in Biochemistry David Cooper

14. Methods of Protein and Nucleic acid Research, Osterman Vol I — il
15. Centrifugation D. Rickwood )
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PBC-02 (A) Research and publication ethics

UNIT I :
PHILOSOPHY, ETHICS AND SCIENTIFIC CONDUCT: Introduction to Philosophy:

definition, nature and SCOPE, concept, branches, Ethics: definition, moral philosophy, nature of
moral judgements and reactions

Ethics with respect to science and research, Intellectual honesty and research integrity,
Scientific misconducts: Falsification, Fabrication and Plagiarism (FFP), Redundant
publications: duplicate and overlapping publications, salami slicing, Selective reporting and
misrepresentation of data

UNIT II

PUBLICATION ETHICS: Publication ethics: definition, introduction and importance, Best
practices / standards setting initiatives and guidelines: COPE, WAME, etc., Conflicts of
interest, Publication misconduct: definition, concept, problems that lead to unethical behaviour
and vice -versa, types Violation of publication ethics, authorship and contributor ship,
Identification of publication misconduct, complaints and appeals, Predatory publishers and
journals

UNIT III

OPEN ACCESS PUBLISHING: Open access publications and initiatives, SHERPA/
RoMEQ online resource to check publisher copyright & self- archiving policies, Software tool
to identify predatory publications developed by SPPU, Journal finder / journal suggestion tools
viz. JANE, Elsevier Journal Finder, Springer Journal Suggester, etc.

UNIT IV

PUBLICATION MISCONDUCT:

Group Discussions: Subject specific ethical issues, FFP, authorship, Conflicts of interest,
Complaints and appeals: examples and fraud from India and abroad

Software tools: Use of plagiarism software like Turnitin, Urkund and other open-source
software tools

UNITV

DATABASES AND RESEARCH METRICS: Databases:Indexing databases, Citation -
databases: Web of Science, Scopus, etc.

Research Metrics: Impact Factor of journal as per Journal Citation Report, SNIP, SJR, IPP,
Cite Score, Metrics: h- index, g index, i10 index, altimetric

VL)
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PBC-02 (B) Review of literatur, and presentation of a seminar on a research theme
related topic

1. This paper shall comprise of content of the topic of his / her research. The
fOHOWingShall be the COurSe col-ltents Of this paper-
2. The candidate shall be required to write a critical review on his/ her assigned

subject of research.

3. The candidate shall present an open seminar on a research theme related topic

before the department.

Suggested Reading:
1. Introduction of Research Methods and Publication Ethics by Dr. Yatendra Kumar
Singh / Bipin Kumar Dubey © 2021, Friends Publications (India) 1st Edition ISBN
- 978-93-90649-38-9
2. Ethics in research practice and innovation by IGI Global, Information Science
Reference, [2019]

\
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Elective -Courses (Any two)
PBE-01: Recent Trends in Biological Sciences

Unit I

Gene cloning- General strategy for genc cloning, transformation. Application of gene technology, Gene
Silencing, Geneknock out and gene therapy

DNA sequencing dideoxy chain termination and Sanger’s +/- method.

¢DNA library — screening by oilgonucleotide probe, nick translation, site directed mutagenesis, linkage
analysis.

Unit 1T

Immunology: structure and classes of antibodies, genetic basis of antibody diversity.

MHC 1 and II: structure and antigen presentation. T and B lymphocytes activation and role in humoral
and cell mediated immunity.

Vaccines live and attenuated, killed, multi-subunit and DNA vaccines.

Hypersensitivity and auto immune diseases. ELISA, RIA, Hybridoma Technology.

Unit IIT
Animal Culture:
Media requirements and sterilization techniques, primary and established cell lines. Culture methods:

hanging drop, monolayer and suspension. Advantages and disadvantages.
Stem cells: adult and embryonic, applications to tissue engineering. Applications of animal cells.

Unit IV

Plant tissue culture:
Cell and callus culture, Micropropagation, somatic cell hybridization, protoplast fusion, cybrids,

artificial seeds, Agrobacterium mediated gene transfer and use of Ti plasmid.
Applications of plant tissue cufture engineering, pathogen resistance (BT gene), herbicide tolerance,

salt tolerance, production of secondary metabolites and transgenic plants.

UnitV
Biofertilizers: Symbiotic free nitrogen fixers, asymbiotic free nitrogen fixers, algal, phosphate

solublizing, mycorrhizae and green manure.

Suggested readings:

1. Bergey’s Manual of Systematic Bacteriology (2nd Ed.), Volumesl to 4 Springer

2. The Search for Bioactive Compounds from Microorganisms by S. Omura

3. Continuous Culture (Vol. 8) by A. C. R. Dean, D. C. Eliwood and C. G. T. Evans

4. Annual Reviews in Microbiology Volumes 46 & 48 by L. N. Ornston, A. Balows and

E. P. Greenberg (eds). Academic Press
5. Biotechnology: Current Progress Volume 1 by P. N. Cheremisinoff and L. M.
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PBE-02 Diseases and Clinical Bigcp emistry

Unit I

Enzymes: Use of enzymes in the diagnosis and monitoring of myocardial infarction, liver diseases
and pancreatic diseases.

Normal and abnormal serum values of the enzymes and their significance, acid and

atkaline phosphatase, SGOT, SGPT, q-amylase, LDH, creatine kinase, troponin T.

Unit I1

Blood chemistry: Noramal and abnormal constituents of bolld, glucose, urea, uric acid, creatinine,
bilirubin, and proteins. Lipid profile and its significance. Blood groups, Rh factor

compatibility and blood transfusion. Hemoglobinopathies: anaemia, thalassemia, sickle

cell anaemia.

Unit III

Liver diseases:

Types of jaundice, molecular basis an biochemical assessment, viral hepatitis,
alcoholic hepatitis, cirrhosis.

Cardiac diseases: Ischaemic heart disease, angina pectoris, myocardial infarction.
Cardiac profile tests, atherosclerotic plaques.

Unit IV

Cancer:

Molecular basis, carcinogenesis, oncogenes, benign and malignant, metastasis, tumor
markers and tumor staging.

Unit V

Genetic disorders: Down’s, Turner’s and kintfelter’s diseases.

Infectious diseases at the outset of 21st century like AIDS, SARS, and Dengue
Inborn errors of metabolism, metabolic disorders, diabetes.

Suggested Readings:

1. Immunology — A Short Course by Benjamin and others Wiley — Liss Inc.

2. iImmunology by Roitt. Published by Mosby

3. Lecture notes on Epidemiology and Community Medicines by Farner and Miller
4. Handbook of Practical Inmunology by D. W. Weir Volumes 2 & 3

5. Basic and Clinical Immunology by Stites and others (eds). Lange Medical
Publications

6. Mycoplasmas by J. Maniloff (ed). American Society for Mlcroblology

7. Biotechnology: Current Progress Volume 1 by P. N. Cheremisinoff and L. M.
Ferrante. Technomic Publishing Co. Inc
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PBE-03 Applied and Environmenta] Microbiol ogy

Unit I

Dlemgn of production nutrient media, preparation of inoculum, alternative carbon and
nitrogen sources, pretreatment of carbon, growth kinetics :

Unit IT
Hydrocarbon Fermentations, Steroid Transformations,
Fermentative production of Cephalosporins and Tetracyclines

Unit ITT

Microbial catalysis in the generation of Flavour and fragrance chemicals
Biosynthesis of Insect Pheromones and Ergot alkaloids

Flux Control Analysis and Metabolic Engineering in Fermentation Microbiology.

Unit IV

Microbiology and production of Lactic Starter Culture Concentrates
Microbiology of Dried Milk Powders and Concentrated Milks..
Quality Control in the Food and Dairy Industry — HACCP system.

UnitV

Recent advances in Microbiological waste treatment methods -

a. Activated Sludge Process

b. Anaerobic sludge digestion

c. Root zone technology

d. Microbial biosorption technology .

e. Mass scale production of Effective Microorganisms (EM) for waste treatment.
f. Economics of waste treatment

Suggested Readings:

1. Industrial Microbiology by L. E. Casida Jr. Wiley International Ltd.

2. Microbial Technology by H. J. Peppler. Academic Press

3. Annual Reviews in Microbiology Volume 48 by L. N. Ornston, A. Balows and E. P.
Greenberg (eds). Academic Press

4. Enzyme Biotechnology by S. Sridhar

5. Food Microbiology by M. R. Adams and M. O. Moss

6. Dairy Microbiology Volumes 1 and 2 by R. K. Robinson. :

7. Fermentation Microbiology and Biotechnology by E. M. T. El-Mansi and C. F. A.

W

<

Scanned with CamScanner



With effect from the session 2020-21, Revised on 24-11-21

PBE-04 Animal tissue culture

UNIT1

Introduction: Historical Background, Advantages and Disadvantages of using cell culture, Types of
tissue culture, Biology of cultured cells,

UNITII

Growth and Maintenance of Cells in Culture: Laboratory design and layout, Equipment for Tissue
culture lab, concept and importance of aseptic techniques, Components of culture medium, Media
supplements, serum-free media, Role of CO2 in culture medium.

UNIT III
Various Cell Culture

Primary culture, subculture and cell lines, cloning and selection, cell separation, characterization,
differentiation, transformation and immortalization

UNIT IV

Techniques in Animal Tissue Culture: Production of Monoclonal antibodies, DNA transfer techniques,
Cell separation techniques, Cell counting and monitoring, Viability measurements, Cell line
identification, analysis of the cell cycle, Cryopreservation, scaling up animal cell culture: Scale up in
suspension, Scale up in monolayer, Bioreactors., Modes of culture: batch, fed-batch or continuous.

UNITV
Applications of Tissue Culture: Mammalian cell products: Viral vaccines, Monoclonal Antibodies,

Glycoproteins, Clotting factors, Plasminogen activators, Erythropoietin etc. Role of tissue culture in
Gene therapy, Artificial skin, Artificial organs.

Suggested Readings:
1. Freshney, R.T. (2006). Culture of Animal Cells, 5th Ed., John Wiley and Sons, New York.

2. Butler, M. (2004). Animal Cell Technology, 2nd Ed., BIOS Scientific Publishers, U. K.
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pBE-05 Protein Biochemistry

UNIT 1

Protein Basics: Amino acids; Primary, secondary, tertiary & quaternary structure of proteins; post

transllatlonal r.nOdlf:lCﬂllOI'lS. Structural organization of soluble & membrane proteins; structure-
function relationships.

UNITII

solation, Purification & Characterization of Proteins: Precipitation, fractionation & chromatographic
methods; Electrophoresis: SDS-PAGE, Native PAGE, chromatofocussing & isoelectric focussing;
determination of amino acid composition & sequence, assignment of disulphide bonds, molecular

weight & oligomeric structure; bioinformatics tools for protein characterization, western blotting &
functional characterization of proteins.

UNIT 111

Protein Engineering, Folding & Prediction: Protein folding themes, folding proteins in vitro, protein
structure prediction & modeling, prediction of protein function; Protein engineering: codon shuffling
& codon optimization.

UNIT IV

Protein Interactions: General properties of ligand binding interaction, binding affinities, rate of binding
& dissociation, relationship between protein conformation & binding, allostery. Yeast- two hybrid &
Yeast-three hybrid technology, surface-plasmon resonance, FRET & other methods for studying
protein interactions.

UNITV

1 Protein Structure Determination: Circular Dichroism, X-ray crystallography & Nuclear magnetic
resonance.

! Suggested Readings:

} 1. Nelson DL and Cox MM (2001) Lehninger Principles of Biochemistry, 3rd Edition, Macmillan
b Worth Publishers, New Delhi.

2. Voet D and Voet JG (2001) Biochemistry, 3rd Edition, John Wiley & Sons, New York.

3. Keith Wilson, John Walker. Practical Biochemistry: Principles and Techniques, Edition 3.

Cambridge University Press.
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pBE-06: Current concepts in Immunology

UNIT-1

0 . . . 4
Growt:l d.t;‘ Im\r/nu.nolo%y asla discipline, cellular and molecular components of the Immunc system.
Recent discovenies of Molecular mechanisms of pathways involved ineffector functions of innat¢

immunity, Reco_gnit.ion mechanisms of innate immunity: PAMPs and DAMPs, Interface between
innate and adaptive immunity )

UNIT-11

Immunoglobulin m_olecule: structure-function relationship, and motecular mechanisms of generation
of antibody diversity, Monoclonal Antibodies and Antibody engineering. Alternative pathways of
antigen processing and presentation, transplantation

UNIT-111

Regulation of differentiation, selection, and activation of T lymphocytes, Recognition mechanisms of
NK cells. Inmmuno pathology and mechanisms of hypersensitivity reactions, Immune tolerance and
autoimmunity, Immune deficiency diseases, Vaccines

UNIT-1V
Applications of immunological principles (diagnostics etc.); tumor immunology, and immune response

during bacterial, parasitic and viral infections would be discussed in context of the current knowledge
of immunological mechanisms through tutorials or student presentations and discusstons.

Suggested Reading:

1. Immul:lology (4th edn. 1998) by Ivan Roitt, J Brostoff and David Mole (4th edn) Mosby Times
Mirror Int. Publ. Ltd.,

2. Essential Immunology (9th ed. 1997) by Ivan Roitt Blackwell Science Itd.
3. Immunology (1992) by Janis Kuby W H Freeman and Co. Ltd. USA.

4. Immunology (2nd edn. 1991) by Edwards S Golub, Sinauer Associate, Sunderland.
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PBE-07: Advanced Cancer Bi0|0gy

UNIT1

Introduction to Cancer Biology, Tumor suppressors and oncogenes. Cancer growth and metastasis,
Epithelial to Mesenchymal Transition, Angiogenesis,

Apoptosis and Autophagy

UNIT 11
Microenyironment of Tumos cells Stroma, Interaction, Tumor immunology, Factors regulating tumor
progression, Animal models for cancer growth and metastasis, Cancer stem cells

UNIT 111

Signaling mechanisms: Cancer growth and metastasis, Altered Cellular signaling in cancer cells, Role
of Antioxidants in cancer, signaling for metastasis and stem cells, Reprogramming metabolism and
rewiring signaling, Osteoblastic and osteolytic metastasis, Role of PTHrP, CSF-land RANKL in cancer
progression and metastasis.

UNIT IV
Therapeutic Intervention, Success and failure of present therapies, Micro-RNA mediated cancer
treatment and targeted drug delivery, Drug resistance, Molecular diagnosis and stem cell therapy.

Suggested Reading:

1. The Biology of Cancer, 2™ Edition, Robert A Weingberg, ISBN-10:0815342209, ISBN-13: 978-
0815342205

2. Cancer Biology, 4th Edition, Raymond W Ruddon, ISBN-10:0195175441 SBN 13:978-

0195175448
)9’ gw“’?ﬁ
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PBE-08: Tools and Techniques in Biochemistry

UNIT I
?enera] PFiQCiples of spectroscopy and spectrometry, theory and applications or various
spectroscopic techniques; Mass spectrometry and its biological applications.

Cell fractionation; Centrifugation; Isolation and purification of membrane proteins and lipids

UNIT 11

Use of Restriction and modification enzymes in cloning. Plasmid/ Phagemid vector, Ligation,
Transformation and Plasmid isolation, Oligonucleotide synthesis and purification, Amplification of
DNA using PCR: Design of primers; Applications of PCR in research, Basic DNA sequencing methods,
Sanger' s chain termination method, and automated DNA sequencing. Introduction to next generation

sequencing (NGS)

UNIT I1I
protein expression; Realtime PCR

Global expression profiling: Whole genome analysis of mRNA and
for its application for DNA, RNA

to monitor changes in expression levels; Concept of microarrays and

and proteins

UNIT IV
Basic requirements or in Vvitro cell culture, live cells staining and counting, and synchronization of
r detection of apoptotic cells and cell cycle phases.

mammalian cells. Application of FACS fo
Expression vectors Expression, isolation and purification of heterologous proteins. Chromatography
techniques for protein purification; Mapping of protein interactions: two hybrids.

Suggested Reading:
1Physical Biochemistry: Applications to Biochemistry and Molecular Biology (1982)2nded.,
Freifelder,D., W.H.Freeman and Company(New York), [SBN:0-7167- 1315-2 1SBN:0-7167-1444-2.

ory Manual (2012) Vol. 1 -3,4ted.,Green M.R. and SambrooklJ.,Cold

2.Molecular Cloning:A laborat
(NewYork). ISBN: 978- 1-936113-41-5/ISBN: 978-1-9361 13-42-2.

SpringHarbourLaboratoryPress
3. Animal Cell Culture &Technology (2004) 13ed., Butler, M., Tailor & Francis Publishers (UK)
ISBN-1:859960499 :

4. Principles and Techniques of Biochemistry and Molecular Biology(2010) 7™ ed.Keith Wilson and
John Walker, Cambridge

5 R.Burgess,M.P.Deutcher.2009.GuidetoProtein Purification, Academic Press, san Diego,USA
M W%MA |
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