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List of Revised Courses

Department : Biotechnology

Program Name : Ph.D.
Academic Year : 2018-2019

List of Revised Courses

101 Research Methodology and scientific communication (core)
102 Analytical and Separation techniques (core)

103A Advances in Animal Cell Culture Technology (Elective)
1038 Advances in Cancer Biology (Elective)

103C Advances in immunology (Elective)

- 103D Microbial resources and Products (Elective)

103E Enzyme and fermentation technology (Elective)
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Minutes of Meetings (MoM) of Board of Studies (BoS)
Academic Year:2018-2019

: School of Studies of Interdisciplinary Education and
Research

Department : Biotechnology
Date and Time: 15-04-2019 - 12:00 Noon
Venue : Room of Head, Department of Biotechnology

MINUTES OF THE MEETING OF BOARD OF STUDIES IN BIOTECHNOLOGY
GURU GHASIDAS VISHWAVIDYALAYA, BILASPUR HELD ON 15/04/2019

A Meeting of the Board of Studies in Biotechnology under School of Life Sciences was held
on 15/04/2019 at 12:00 Noon under the chairmanship of Dr. Renu Bhatt. Head Department of’
Biotechnology 1o discuss and approval of the syllabus of Pre¢ PhD course work in
Biotechnology 2019.

The following members were present:

(1) Dr. Renu Bhatt. Head Chairman
(ii) Prof. B.N. Tiwary. Professor Member
(ii1) Prof. K.K. Sahu I:xternal Expert
(iv) Dr. Dhananjay Shukla, Assistant Professor Member

At the very onset the Chairperson welcomed all the members and placed the draft prepared
for the course structure and the scheme of examination of Pre PhI) course work. 2019 in
biotechnology as per guidelines of the UGC adopted by university. The committee resolved
that two paper 101 (rescarch methodology and scientific communication) and 102 (Analytical
and separation techniques) are common to all students and paper 111 comprises of five
optional paper. among which only one is to be opted by the students. The members after
thorough deliberation approved the course structure and scheme of examination of Pre PhD
course work to be implemented for the academic session 2019.

The meeting ended with a vote of thanks by the Chair.
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Dr. Renu Bhatt Prof. B. N. Tiwary Prof. K.K. Sahu
(Chairman) (Member) (External Expert)
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Dr.Dhananjay Shukla
(Member)

Program Revision Criteria - 1 (1.1.2)




T aRiE fRgafinea

(@i PR AR 2009 7. 25 B s vt Ba el

or, ReragR - 495009 (B1.)

Guru Ghasidas Vishwavidyalaya
(A Central University Established by the Central Universities Act 2009 No. 25 of2009)

Koni, Bilaspur - 495009 (C.G.)

In the meeting of BOS-Biotechnology held on 15-40-2019, the following courses were revised in
the of Syllabus of Ph.D. Course work:

Course Code Course Name

101 Research Methodology and scientific communication
(core)

102 Analytical and Separation techniques (core)
103A Advances in Animal Cell Culture Technology (Elective)
1038 Advances in Cancer Biology (Elective)
103C Advances in immunology (Elective)
103D Microbial resources and Products (Elective)
103E Enzyme and fermentation technology (Elective)

The following new courses were introduced in the Syllabus of Ph.D. Course work:

Course Code Course Name
Advances in Animal Cell Culture Technology
103A :
(Elective)
103B Advances in Cancer Biology (Elective)
103C Advances in immunology (Elective)
103D Microbial resources and Products (Elective)
Enzyme and fermentation technology
103E )
(Elective)

@bt

Signature & Seal of HoD

faurTeasr, g gl Ry
Head, Department of Biotechnology
T URiter Raferay, =g (9.7.)

Sure Ghrsidas Vishwavidyalaya. Bilasour (C G.)
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Scheme and Syllabus

Pre-PhiD Ny Hahus
Department of Butechnology
Gure Ghasidas Vubwavidyalays, Bilaspur (CG)

Research scholars of Department of Blotechnology have 10 wndergo a pre@h.D. course work of 3
Papers 1o be caompleted In ane semester (Six monthl The Uepartmental Cowrses comarise of three
theory papers, the paper | & research methedology and sclentdic communicslion paper |l comprises
Inaiytical and separation techniques. Paper Il is cotionad In nature snd comprise of five Flective

Papers and tharefore student can select one paper based an his/her research interest area

’"ﬁa. z Subject T End Passing Credit
Semester Marks
Total Marks ()
(As
wmended) |
101 | Research  Methodology and  Sclentific 100 55 | 3
_ Communication |
102 | Analytical and Separation Techniques 100 a5l i
103 | Elective paper - 100 l 55 | 4
(Student need to select only one as per
" their research interest) . A
I05A | Advances  in Ammal  cell  cultare = !
[¥2 Lechiol ,'
03B Fadvances in Cancer Biology . =7
103C | Advances i Immenniopy 3 R
03D | Microbial Resourced and prodoeee - > 1
Uk -
[03E | Enzyme and fermentution technology ]
- I Total [ 165 12 'J
The seminae will be mandatory but qualifying on the recommendation of the members of the DRC
and spprosal of the chairman of DRC. The minsmum Passing masks in each papers will be 55%
. ==
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101 - Research Methodology and Scaentific Commumcataon
LRTTT] IO |

Lesanee

e Defining the research

B researcll GUESHONS. “\l:",\n_v:ac':u* and Methodolog: ton
Sewentiie Tesearc, Documentation and presenianon of daty, Anaiy "y n of
date, manscripl preparation

Unit

Statistice i1y Rasearch, Measures of Central Tendency. Dispersion. A
Regression Analy

- Multiple corvelation an

symmelry, Relationshup
cuse of  Attributes.

aression, Partial Correlation, As diation |

p of Hypothesis. Chi-Square test: Apphications, Steps,
characenstics. mitations. Analysis of Variance and Covariance
Unit- 3

Basic knowl

of computers, hardware and- sottware Ge

eyation of Computers and
mformation storages devices. MS-OFFICE, MS-WORD, MS- SXCEL. ME-POWER POINT
Application of Different computer software in handling the bio-statistical problems and Data-
managenent, R Programme, SPSS, Onigin, Prism, .
Unit -4

Biosafets and Bioethics and 1PR. Guidelines for Biosafety. Institutional Biosafety commitiee,
Institutional Animal ethics committee, Instititional ethics committee. Patenis and Iateliectual
property rights, Bioethics {Animal, Homan), Human cloning

Unit-3

Preparing project proposals for funding agencies, Critical analysis of research papers of
intercst published in referced Toumals with respect to language, content, title, reference style,
data, figures, tables,

Discussion 2tc. and preparing a report on the sawe Pl
¥ &S

BOISTI,

Sugpested Readings

V' Kothar. C.R., Research Methodology (Methods and Technicues) New . |
3 Fundamentale of modem statistical methods By Rand R. Wilcox
1 Power Analysis for Experimental Research A Practical Guide for the Bioi
Medicaland Social Sciences by R, Barker Bausell, Yu-Fang Li Cambridge Un
Press
4, D

csion of Experniments: Stanistical Principles of Research Des

Robert 0. Kuehl Brooks/

5. Suwdy and Communication Skifls for the Bioscte
Oxford University Press

sipn and Analysis, by

5 hy Stuart Johnson and JonScoil.

6. Write and Publish o Scientific Paper by Robert A. Day Oryx P
7 Seientific Easy when you know how by Jennifer Peat BMJ Boo!
§. Research Projects and Research Proposals A Guide for Sciennst

eeking Funding by
Paul G. Chapin Cambridge

0. (ritical convers

.on shout Plagiarism: Ed: Michael Donnelly el al, Parler press 2012
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PARER-AL;

Unit -4

1 cnromatog iy ed for bimolecuia

Chromatographic techmague lypes o

HPLC. FPLC. GAS and instrumentaiion details ol gx
Brology
Unit -2
kle

wophoretic ECNNIGUEs Polyacrylumide ge electrophoresis (nanve and .
el electrophoresis, 2-D) electrophoresis Immunobloming. Southern. Western and Northe
P 2

Botting, DNA finger printing and ELISA.

Unit-3

Spectroscopy  techniques UVVIS Spectrophotoinetry Infrared s 5
ahsomtion spectroscopy. ESR and NMR spectroscopy. Mass spectroscopy () C-MS, GC-
MSY, Fluorescent Spectroscopy. Fourier Transform Infra-Red Specteometer (FTIR),
Applications ot different Spectroscopic techniques in Biology

Unit -4

PCR techniques, Real time PCR, DNAMicroamay, ProteinMicroarmy Next - generalion
sequencing. Protemn Seguencing. Microscopic techniques including Fluoreseence IICIOSCOPY,
Confocal microscopy and live cell imaging FACS analysis. Histology and histochemistry:
Fixation and  Seclioning of fissue. embryos and cells,  immunohistochemistey,
immumofluorescenee, histochemical staining for characterization of cell type.

Unit-5
Introdyction 1o bioinformatics, Bivinformatics _resources, sequence database. sequeace
analysis and application of bioinformatics

Suggested Readings
1. Nuclear Magnetic Resonance (2007)Williams
2. Biochemical Techniques theory and practice: (2009) WhiteR
3. Analytical Chemistry (2000) Cluistion G.D.
4. A Biologist Guide 1o Principle and Techniques: 2009y Willson K. and GqundingKLH.
An Introduction to Practical Biochemistry:(2008) Plummer L. 1.

e Gawll o ot 3
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Paper 11 Elective Paper

103A: Advances in animal Cell Calture Vechnology
Limit 1

Types of Tigsue Culture.
Cryopreservation Conta

[vpes of Cell Culture-Primary and Secondary Cell
Unit 2

- ransformarion
nanon

Culture media, Base ingredients and nomenclature. Antibiotics, Fet) bovine sevum, Sterility
and storage.

Unit 3

Preparation of single cell suspension | Trypsinization of cefls, subculture o

cells, Cryopreservation, freezing and cell thawing

¢ passaging of
Unit 4

Cell counting using & hemocytometer, cell vishility assay. mtt colorimetric proliferation
assay, crystal violet nssay, Jmmunofluorescent staining, flow cytometry. Metheds of Gene
Tranafer *Vira) and Non-Vival Vectors

Unit 5

Stem Cells, Reprogramming of Somatic Cells 10 induced plutipotent Stem cells. Application
of iPS technology to Regencrative Medicine. Tissue Engineering, 3D printing

Suggested Readings
|. Basic Biotechnology -
Press 206

2. Bi

Colin Ratidge and Bjorn Kristiansen, Cambridge University.

chnology and Biopharmaceuticals —- Rodney J.Y. Ho and Mile Gibaldi, Wiley-

3 Culmye of Animal Cells -- lan Freshaey Wiley-Liss2006

+ Microbial Biotechnology -- Alexander N Glazer and Hiroshi Nikaido, Cambeidge
University Press. 2006

TP l,;/‘u'wf N AN
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1038: Advanees in Cancer Biofoges

Unst )

Introdwetion W

Cancer Biology Tumor suppressors and oncog

Hollmarks of Cancer, Lpnbelial to

enes. Unncer growth andd
Mesenchvsnal  Teansition  (ENITY,
cenesiy, Escupe Strategles againss Apoptosis/Cell death and Autophitgy
Uit 2

Tamer Miccoenvironment, Stroma Interaction, infiltrasing Immune celis Antmal models for
camoes growth and merastasis, Cancer stem cells,

Unit3

Signaling mechanisms: Cancer growlh and metastasis, Abnormal cell signaling for cancer
prowil, Reprogramming metabolism and rewiring signaling,

Unit 4

Therapentic Intervention Success and failure of present therapics, Micro-RNA mediated
cancer treatment and targeted drug delivery, Drug resisiance, Molecular diagnosis and stem
cell therapy.

Unit 3

In vitro tools of cancer biology: Tissue Culture, Primary and Secondary Cell Culture, Cell
Trensformation, Cryopreservation, iIPSCs, Generation and Reprogramming of Somatic Cells.
Applications of iPSC technology 1© Regenerative Medicine and cancer biology, Microscopic
techniques including Fluorescence microscopy, Confoeal microscopy and live cell imaging
FACS analysis, Histology and histochemistry: Fixation and sectioni
cells,  Impunchistochemistry,
characterization of cell type.
Suggested readings:

ng of tissue, embryos and
immunofluorescence,  histochemical  staining  for

.. Dasic Biotechnotogy - Colin Ratlidge and Bjorn Krstiansen, Cambndge University,
Press 2006

Biotechnelogy and Biopharmeceuticals - Rodney LY. Ho and Milo Gibaldi, Wiley-
Liss2003

3 Culmre of Animal Cells — lan Freshney Wiley Liss2006

1. Microbial Biotechnology

. Alexander N Glazer and Hiroshi Nikaide, Cambndge
University Press,2006
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O3C: Advances in tmmusalogy

Antipody and A l‘.l't'v.\il} engimeering
(RIA ELISA,
Imimuneprectpitation and

abhz LM AR SLITRS
Immuno-Macros,
» Il‘.\lli\”]‘-?"’fﬁ’\||.‘.l ATION.

antibods

HImuno

: HaTLYy,
Imimun n'\lm' 1 ELISPO l

Flow-

cvtometer elc)
Unit -2

lsolatien and enrichment of specific immune cells, FACS for quamitanve/qualitative analysis

and sorfing of different immune cell subsets, Cell functional assavs- I)'mph-“pn\liAcrul;u
Cell orotoxicity, mixed lymphoeyte reaction, methods for
deaths/apoptosis

determination of cell
Unit -3

Immune response m infections, immunodeficiency. autoimmune diseases. Immunalngical
tolerance Tumor Immunology

Unit -4

Manpujation of the immune response: Regulation of unwanted immune responses and
immurgmodulation against auoimmunity, Correction of immunodeticiency, transplantation

rejections, cancer immune-therapy, Vaccinatton and vaccine desizn, Stem cell therapy;
I.umxmn‘nfnnmucs.

Unit -

v d»mv on of immunomodulation and blologm] response modification, adoptive transler of
lymphocytes and HSCs, Transgenic mice and gene knockout by

targeied disruption,
Moleeular diagnosis of immunological disorders.

Suggested Readings

Immunobiology: Rennéth MUgphy

Ceilular and Molecular Immunology: Abbas AK, Lichtman AH and Pillai §
b [mmunology: Kuby

4. Essential lmmunclogy: Devlin and Roit

5 Zneway’s Immun ol
f, Fundamental Immunotogy: William Paul

-
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16031): Microbial Resourees and Produets
Uait-1
Microbmal resources. Bacteria, Fungi and Viruse:
Afr). Isolnion, presery
Unit-2

Source of microorzanism (Soil. Water and
ation and maimenance of industrial microorganisms

Microbial Identiticanion: Maosphological methogts

Moleculer taxonomy. Isoenzye
Uit -3

. Biochemical methads, Che
s, ELISA and PCR based identification mett

notaxonomy

Bioprospecting. Maor metheds of bioprospecting. Screening of microorganisas for value
added preducts and therapeutic molecules. Downstream processing: introduction, removal of
micrehial cells and solid matters, drying and crystallization

Unit - 4

Industrizl production of chemicals: Antibiotics. Organic acids, Solvents, Polymers, Enzymes

Optimization of conditiens for production, Scaleup of the process, Quality control parametess
in Industry.

Unit - §

Application of microarganism: Novel products, Biofuel cell, Biodegradation of xenobiotics
and pollutants, Bictransformation of drugs and metabolites, blosensors.

Suggested Readings

1. General Mic
2. Micobial Bio

Sullia SB and Shantharam S

( gy: Glaser AN and Nilaido H

3. Industrial Microbiclogy - Prescott &amp; Dunn

4. A text of Industrial Microbiology: Crueger W and Crueger A

5. Priciples of Fermenta Technology: Stanbury PF, Ehitaker H, Hall SJ
6. Industrial Biotechnology: 8

\
R, Ve ey @
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3T Enzyme and fermentation tecinalos

d lntroducnon o Enzyines; momenclature

EC mumbers. and classification, Enzyme

Specific setivity and wm over nutmber. Marker enzymes Enryme Kinetics: l\'xéa:l}
e pie-steady state, equilibiium Kinetics, Michaehs-Menten, Linswenver-Burk Equaticns

i plets, Difterent methods to valculate the Ky, ond V.. and thels igtiticance

Unit -2

Factor affecting enzyme activity and catalysis: pH, subsrate and enzyme concentration,

lemperaiure, coenzyme and cofactors, Mechanism of bisubstrare and multi substral

catalysis. Role of mesal ions in enzyme catalysis. Enzyme inhibition and activators
Unit-3

e reaction

Enzyme technology: fsolation and purification of enzymes, delermination of moleculay
weight preparation of purification chan, limitations of microbial cells used as catalysts,
Immobilization of enzymes, whole cell immobilization and their application, multi-enzyme
reactors. Enzyme engineering: Design and construction of novel enzymes.

Unit -4

Infroduction 1o fermentation: Fermenter design, operation, measurement and control in
fermentation. Aeration and agitation in fermentation, oxygen requirement, measurement of
adsorprion coefficients, Types of Bioreactors: Stived tank, bubble columns, aislift
bioreistors, submerged and solid state fermentation sad immobilized cell reactors

Unit - 3

Upstream processing: methods for isolation of pure culture. messurement of microbial
growth, nutritional and genetic parameters for over production of metabolites. Strain
selection and improvement maintenance and preservation of pure culture. Design of
production media, preparation of inoculum. altermative carbon and nitrogen sources,
manpultion of eavironment and Sterilization techniques.  Downstream processing —

extraction, separation, concentration, recovery & purification operations of fermentation
products

Suggested Readings
1. Enzymes: Biochemistry, Biotechnology, Clinical Clemistry: Trevor Palmer and Philip
Bonner.
- Biochemistry: Jeremy M. Berg, Lubert Stryer, Jobn L. Tymoczke. Gregory J. Gatto
Lehninger's Principles of Biochemistry by Nelson, Cox
Enzyme kinetics: Dixon W. B
Fumdamentals of Enzymology : Nicholas C, Price and Lewis Stevens
6. A text of Industrial Microbiology: Crueger W. & Crueger A

ST

7. Principles of Fermentation Technology: Stanbury P.F, Ehitaker H, Hall §.J
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