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List of New Course(s) Introduced
Department : Biotechnology
Program Name : Ph.D.
Academic Year : 2018-2019

List of New Course(s) Introduced

Sr. No. Name of the Course

sr-No.

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 : 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 15/04/2018
A Meeting of the Board of Studies in Biotechnology under School of Life Science was held on
15/04/2018 at 12:00 Noon under the chairmanship of Dr. Renu Bhatt, Head of Department of
Biotechnology to discuss and approval of the syllabus of Pre Ph.D. course work in Biotechnology
20109.

The following members were present:

(i) Dr. Renu Bhatt, Head Chairman
(i) Prof. B.N. Tiwary Professor
(iii) Prof. K.K. Sahu Expert
(iv) Dr. Dhananjay Shukla, Assistant Professor Member

At the very outset the Chairperson welcomed all the members and placed the draft prepared for the
course structure and the scheme of examination of Pre Ph.D. course work, 2019 in biotechnology as
per guidelines of the UGC adopted by university. The committee resolves that two paper 101
(Research 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 Ph.D. course work to be implemented for the academic
session 2019.

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

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

The meeting ended with a vote of thanks by the Chair.

Qb

Signature & Seal of HoD

[avreasr, Sia gt Ry
Head, Department of Biotechnology
™ urRiter Reafaem, fmge (9.7.)

surn Ghocidas Vishwavidyalava, Bilasour (C G.)
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b Pre-PhD Syllabus
P Department of Bintechnology
Guru Ghasidas Vishwavidyalayy, Bilaspur (C'G)

[ ]

Research scholars of Department of Biotechnology have to undergo a pre-Ph.D. course work of 3
® Papers to be completed in one semester (Six month). The Departmental Courses comprise of three
"] theory papers, the paper | is research methodology and scientific communic ation, paper Il comprises
’ analytical and separation techniques, Paper Il Is optional in nature and comprise of five Elective

Papers and therefore student can select one paper based on his/her research interest area
[
] Code Subject End Passing Credit
> Semester Marks
b Total Marks | (%)
Qo (As

amended)

e 101 Rescarch Methodology and  Scientific 100 55 4
o Communication
® 102 Analytical and Sepavation Techniques 100 35 1
P " 103 | Elective paper 100 55 4
® (Student need to select only one as per |

- their research interest) e
-] 103A-lAdvances in__Animal cell  culture

Technology
@ 1038 | Advances in Cancer Biology
T sine i — <1

- 103C | Advances in Immunology ]
- " 7105D | Microbial Resourees and products - = s

T & 3 LT RIS g g - .
<9 103E | Enzyme and fermentation technology
2 R ~ Total : 300° 165 12
® =

I'he seminar “"". be mandatory but qualifying on.lhe recommendation of the members of the DRC
-] and approval of the chairman of DRC, The minimum passing marks in each papers will be 55%
[
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Paper N Flective Paper

1034 Advances in animal Cell Culture Technology
it 1
Types of Tissue Culiure. Typas of Cell Culture-Primary and Second ell Transformation
Cryopreservation Contamination
Unit 2

Culture media, Base ingrediems and nomenciatire, Antibiotics, Feml hovine serum, Stenliy

anG sioruge
Unit 3

Prepacation of sing {1 suspension

. Trypsinization of cells. subiculiure
ing and cefl thawsng

cells, Cryopreservation
Unit 4

Cell counting using & bemocytometer, cell viability assay. mit eolormetrie proliferation
Immunofluorescent staining, flow cytometry
al Vectors

assay, crystal violet o
[ransfer ;Viral and Nox
Unit 5

Metheds of Gene
-V

Stem Cells, Reprogramming of Somatic Cells to induced pluripotent Stem cells Apphcation Z
of iPS technology to Regencrative Medicine, Tissue Engineering, 3D printing

Sugpested Readings

i

Basic Biotechnology - Colin Ratlidge and Bjorn Kristiansen, Cambridge University

Press 2006 ;
3 Biotechnology and Biopharmaceuticals -« Rodney J.Y. Ho and Milo Gibalds, Wiley !
Lise2003
5. Culmre of Animal Cells — lan Freshney Wiley-Liss2006
4 Microbial Biotechnology — Alexander N Glazer and Hiroshi N tkaido, Cambridge
University Press, 20006
i

lpe @‘1’”“%{ 3?\6 |
Q‘Wg\\f\\\\? 15141 = M-°’ CAS |
\ - K\}’U
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1038 Mdvancos in Cancer Biologs

Uit 1

Introdwenon o Cancer Biolegy Tumor suppressnrs and oncogent Cuncer prowth and
metbensis.  Hullwarks  of Cancer, 1 pithelial 1o Mesenchyr Transition (EMT)
Angiogenests, Bscape Srategies aguini Apoptosis/Cell death and Autophing

Unit2

Tumor Micesenvironment, Strama Intepaction, Intiltrating Immune cells. Animal models tor
cancer ssowth and metastasis, Cancer stem celis

Unit 3

Signaling mechanisms: Cancer growih and metastasis, Abnormol cell signaling for cancer
growth, Reprogramming metabolism snd rewiring signaling

Unit 4

herapeutic Intervenuon Success and failure of present therapies, Micro-ENA mediated

cancer trestment and targeted drug delivery. Drug resisiance Molecular diagnosis and stem

cell sferapy

Unit 3

In vitro 1ools of cancer biology: Tissue Culture, Primary and Secondary Cell Culture, Cell

Transformation, L_'ryuprcscr\'mion, \PSCs, Generation and Reprogramming of Somatic Cells.

Applications of iPSC 1echnology o Regenerative Medicine and cancer biology. Microscopic

techniques including Fluorescence microscopy, Confocal microscopy and live

CS annlyais, Histology and histochemistry: Fixation and sectioning of tissue,
Immunohissochermistry,

charascterization of cell type.

Suggested readings:

|. Basic Biotechnology -

Press, 2006

cell imaging
FA embryos and

stalaing  for

immunofluorescence,  histochemical

Colin Ratlidge and Bjom Kristansen. Cambridge University,

Biotechnology and Biopharmaceuticals - Rodney 1LY

VoY Ho and Milo Gibaldi. “")IC'_-‘»
[1ss2003

v Cutmre of Animat Cells —~ lan Freshney Wiley-Liss2006
5. Microbial Bictechnology Alexander N Glazer and Hivoshi Nikaido, Cambndge
Universtty Press, 2006
WA
£ £ \"‘\
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030 Advances in Immunolooy
Lyt 1
LSRN Ll \_!"|-n‘.‘. Mt ) l'lv.!j Nnasderiny bzvme ntibik! ' n
b ) S5 (RN ELISA nuno-Microsc imunohswchernm
Immbnegrecipitation and  coammunoprecapitation,  Immuncblotti ELISPO Flow
Stomeler ¢l )
Unit -2

Isolmion and enrichment of specific immune cells, FACS for gquantita
|
and o1

velqualitative analysis
of different immune cell subsets, Cell functional assavs- lvmphoproliferation
otoxicity, mxed lymphocyte reaction,

Cell L
ceathsapoptosis

Unit - 3

methods for  determination of  cell

Immune response in infections, immunodeficiency; antoimmune diszases. Immunological
tolesance Tumor Immunology

Unit -4

Mapiputation of the immune sesponse; Regulation of unwanted immune responses and
mmunomodulation agamnst autoimmunity, Correction of immunodeticiency, trangplantation
rejections, cancer immune-therapy, Vaceination and vaccine design. Stem cell 1herapy;
immunoinformatics.

Unit -3

“valuation of immunomodulation and biological response modificanon, adoptive transfer of
[vimphoeyvies and HSCs: Transgenic mice and gene knockowt by targeted disruption,
Volecrlar diagnosis of immunologieal disorders

Suggested Readings

| Immunobiology: Kenneth Murphy

2 Cellular and Molecular Immunology: Abbas AK, Lichtman AH and Pillai S
5. lmmunology: Kuby

4

5

Easential Immunology: Devlin and Roit
Zneway’s Immunclogy
6. Fundamental Imtmunology: Willizm Paul

Qbkatl
Npgoe st
\g/\\\\\) ‘
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| 1031 Vicerobial Resonrces and Yroduct
Lot -1
Microbial sezonyces. Bucteria, Fung and Vimuses: Source of microorzamsm (Soxl, Water and
\in). | v'.\'l M, preservation wnd Mmaintenancs of maustral mcroorganisms

‘ l'ni(
Micrabial Identificanion: Morphological metheds; Biochemical methods, Chemotaxonomy.
Moleculsr taxonomy . lsoenzymes, ELISA snd PCR based wdentification o "

‘ Unit-3

| Bioprospecting, Major methods of bioprospecting. Screen

ing of microorganisms for value
alded produ

ynd therapeutic molecules. Downstream processing
’ microbil cells and solid matters, drying and crystallization

introduction, removal of
Unit- 4

Industrial production of chemicals: Amtibiotics, Organic acids, Sclvents. Polymers
Optimization of cenditions for production, Scaleup of the process. Quality control parameters
in Industry

Unit-3

Applicetion of microorganism: Novel products, Biofuel cell, Biodegradation of xenobiotics
and pollutasts, Biotransformation of drugs and metabolites, brosensors

Suggested Readings

1. General Microbiology: Sullia SB and Shantharam §

2. Microbial Biotechnology: Glaser AN and Nilaido H

3. Industrial Microbiology | Prescott &amp; Dunn

5, Enzvimes

4. A text of Industaal Microbiology: Crueger W and Crueger A i
3. Priciples of Fermentation Technology: Stanbury PF, Ehitaker H, Hall &3
6. Inddustrial Biotechnology: SN Jogdan 1

V\ \V‘/ \Dl T}I\[ﬁr v-mﬂ/\:\\?
\\‘\\\? L
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HO3F: Enzyme and feymentation technaloe

oduction o Enzymes; nomenciature, EC numbers. and ehas ication. Enzyme

Speciiic activity and twrn over number, Marker enzvn

rzyme Kinetics: Swady
pre-steady. state. equilibrium kinetics. Michaelis-Menten. Lineweaver-Buirk § quations
andl plots, Different methods 1o caleulate the R 8nd Ve { thes
Unit -]

Factor affecting enzyme activity ond cats

‘$18¢ pil, subsrate and enzvme concenirahon,
temperatire, coenzyme and cofictors, Mechanism of bisubstrate and multi substrate reaction

catalysis, Role of met) jons in enzyme catalysis, Enzyme inhibition and activators
Unit - 3

Enzyme technology: fsolation and purification of enzymes, detennination of molecular
weight preparation of purification chart, limitations of microbial cells used as catalysts,
Immaobilization of enzymes, whole cell immobilization and their application, multi-cnzyme
reacions: BEnzyme engineering: Design and construction of novel &1
Unit - 4

YMes,

Introdection to fermentation: Fermenter design, operation, measurement and control in

fermentation, Aeration and agitation in fermentation, oxygen requirement, measurement of

adsorption  coefficients, Types of Bicreactors: Stirred 1ank. bubble columns, airlift .
biorenctors, submerged and solid state fermentation and immobilized cell resctors

Unit -3

Upstream processing: methods for isolation of pure culture. measurement of microbial

arowth, nutritional and genetic parameters for over production of metabolites, Strain

selection and improvement maintenance snd preservation of pure culture. Desien of

production media, preparation of inoculum, altermative carbon snd NITOCEN SOUTTES,
manipulation of environment and Sterilization techniques. Doswnstream processing

extraction, sepuration, concentration, recovery & purification operstions of fermensation
products

Suggested Readings

1. Enzymes: Biochemistry. Biotechnology, Clinical Chemistry: Trevor Palmer and Philip
Bonner

W n

Biochemistey: Jeremy M. Berg, Lubert Stryer, John L. Tymioczko. Gregory J. Gatto
Lehninger's Principles of Biochemistry by Nelson, Cox
Enzyme kinetics: Dixon W. B
. Fundamentals of Enzymology : Nicholas C. Price and Lewis Stevens i
). A text of Industrial Microbiology: Crueger W, & Crueger A,
Principles of Fermentation Technology: Stanbury P.F, Ehitaker H, Hall S.J
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