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List of Revised Courses

Department : Biotechnology
Program Name : M.Sc.
Academic Year : 2017-18

List of Revised Courses

LBTC 701 Cell Biology

LBTC 702 Microbiology

LBTC 705 Laboratory - 1

LBTC 801 Molecular Biology

LBTC 802 Immunology

- LBTC 803 Bio techniques

LBTC 804 Enzymology and Enzyme Technology
n LBTC 805 Laboratory— 1

n LBTC 806 Laboratory -2

LBTC 902 Microbial Biotechnology (Core)
LBTC 903 Animal Biotechnology (Core)

LBTC 904 a) Bioprocess Technology (Elective)
LBTC 905 b) Genomics & Proteomics (Elective)
LBTC 906 c) Molecular Diagnostics (Elective)
LBTC 907 d) Food Technology (Elective)

LBTC 908 Laboratory -1

LBTC 909 Laboratory -2

LBTC 1001 Bioinformatics & Statistics (Core)
LBTC 1002 a) Plant metabolic Engineering (Elective)
LBTC 1003 b) Gene Therapy &Nanomedicine (Elective)
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LBTC 1004 c) Industrial &Fermentation Technology(Elective)
LBTC 1005 d) Immunotechniques (Elective)
LBTC 1006 e) Entrepreneurship Management in Biotechnology (Elective)
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Minutes of Meetings (MoM) of Board of Studies (BoS)
Academic Year:2017-18

School : School of Studies of Interdisciplinary Education and
C :
Research

Department : Biotechnology
Date and Time : 13-04-2017 - 12:00 Noon .
Venue : Room of Head, Department of Biotechnology

VLN THE MF F BOARI ¢ VTUDIES (N | HNOLO(
HELD ON 13/04/2017

A Meeting of the BOS was held on 13/04/2017 at 12:00 Noon to discuss the tollowing:
- S

1. To discuss and approve the course structure and scheme of examination of In,
UG/PG, M.Sc. and Ph. D courses in Biotechnology and following members were
present:

2. Any other matter by permission of the Chair.

(i) Dr. Renu Bhatt, Head Chairman

(ii) Prof. B.N. Tiwary, Professor Member
(iii)  Prof. Ragini Gothalwal, Expert
(iv)  Ms. Alka Ekka, Assistant Professor Member

At the very outset the HOD and Chairman of BOS welcomed all the esteemed members and
placed the draft prepared to revise course structure and scheme of €xamination in the light of
UGC directives as per CBCS scheme to be implemented from 2017-1 8. The Syllabus of M.Sc¢
Biotechnology and Pre Ph.D course work was also updated and placed before the committee.

The course structure ‘and scheme of examination was discussed and approved by all the
members.

The chairman categorically pointed out that in the UG courses only 03 core subjects have to
be defined and the student shall have to opt for honors subject in Ist semester only.

Group A: Biotechnology-Chemistry«Zoology
Group B: Biotechnology-Chemistry-Botany

The meeting ended with a vote of thanks by the Chair
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Dr. Renu Bhaft //7 Prof. B. N. Tiwary Prof. Ragini Gothalwal Ms. Alka Ekka

Chairman Member - Expert Member
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In the meeting of BOS-Biotechnology held on 13-40-2017, the following courses were revised in
the of Syllabus of B. Sc. and M.Sc. Ph.D. Course work:

LBTC 402 Paper-2 Biophysical Techniques
LBTC 502 Animal & Plant biotechnology (core)
LBTC 503 Bioinformatics (Core)

LBTC 504 a) Medical Diagnostics (Elective)
LBTC 505 b) Biotechnology in Crop improvement (Elective)
n LBTC 506 Laboratory — 1

LBTC 507 Laboratory - 2

n LBTC 601 Industrial Biotechnology (core)
n LBTC 602 Biosafety, Bioethics & IPR (core)
LBTC 603 a) Fermentation Technology (Elective)
LBTC 604 b) Gene therapy (Elective)

LBTC 605 Laboratory - 1

LBTC 606 Dissertation on electives

LBTC 701 Cell Biology

LBTC 702 Microbiology

LBTC 705 Laboratory - 1

LBTC 801 Molecular Biology

LBTC 802 Immunology

LBTC 803 Bio techniques

LBTC 804 Enzymology and Enzyme Technology
LBTC 805 Laboratory— 1

LBTC 806 Laboratory -2

LBTC 902 Microbial Biotechnology (Core)
LBTC 903 Animal Biotechnology (Core)

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 Centra Universty Estalshed by the entralUniversiies Act 2009 o. 25 of2009)

Koni, Bilaspur - 495009 (C.G.)

LBTC 904
LBTC 905
LBTC 906
LBTC 907
LBTC 908
LBTC 909
LBTC 1001
LBTC 1002
LBTC 1003
LBTC 1004
LBTC 1005
LBTC 1006
Paper2

a) Bioprocess Technology (Elective)
b) Genomics & Proteomics (Elective)
c) Molecular Diagnostics (Elective)
d) Food Technology (Elective)
Laboratory -1
Laboratory -2

Bioinformatics & Statistics (Core)

a) Plant metabolic Engineering (Elective)

b) Gene Therapy &Nanomedicine (Elective)

c) Industrial &Fermentation Technology(Elective)

d) Immunotechniques (Elective)

e) Entrepreneurship Management in Biotechnology (Elective)

Analytical and Separation Techniques

The following new courses were introduced in the Syllabus of B. Sc. and M.Sc. Ph.D. Course

work:

Course Code Course Name
LBTC 502 Animal & Plant biotechnology (core)
LBTC 601 Industrial Biotechnology (core)
LBTC 602 Biosafety, Bioethics & IPR (core)
LBTC 603 a) Fermentation Technology (Elective)
LBTC 604 b) Gene therapy (Elective)
LBTC 605 Laboratory - 1
LBTC 606 Dissertation on electives
LBTC 701 Cell Biology
LBTC 702 Microbiology
LBTC 705 Laboratory - 1
LBTC 801 Molecular Biology

Program Revision

Criteria - 1 (1.1.2)
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LBTC 803 Bio techniques

LBTC 902 Microbial Biotechnology (Core)

LBTC 904 a) Bioprocess Technology (Elective)

LBTC 905 b) Genomics & Proteomics (Elective)

LBTC 907 d) Food Technology (Elective)

LBTC 1001 Bioinformatics & Statistics (Core)

LBTC 1002 a) Plant metabolic Engineering (Elective)
LBTC 1004 c) Industrial &Fermentation Technology(Elective)
LBTC 1005 d) Immunotechniques (Elective)

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

Signature & Seal of HoD

aurTeaEr, Sl St Ry
Head, Department of Biotechnology
T aRiter Rsafierea, =g (8.7.)
Surn Ghrsidas Vishwavidyalaya. Bilasour (C G.)
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Scheme and Syllabus

PG | Semester! Integ. UG'PG VIl Semester

code [Course | Subjects [Hoursi | Hours! | Credits
| opted | semester | week
LBTC 701 _| Core -1 | Ceil Biology | T4 | 03 | 03
/02| Core -2 | Microbiology T AR ) 08 [0
[ Core-3 | Biochemistry (Regulabon & [~ 48 | 03 | 03

Metabelism)

LBTC 704 | Core-4 | Regcmx:nnanl’ﬁﬁfTech“clog, s | ® [ 03
[ | Laboratory -
LBTC 705 |LebOl | Leboratory - 1 [~ o | 06 | 03
| B | {based on ore 1 & Core -2)
[BTC 706 | Lab02 | Laboratory - |~ 96 | 06 | 03
| {based on qr_lj -3&Core-d)
Tol.sl | 384 T 24 18

£G Il Semester! Integ. UGIPG Vill Semester

Code Course Subjects Hours/ Hours! | Credits
\ _opted . | semester | week |
LBTC 801 Core -1 | Molocuiar Bology 48 03
[LBTCE02 | Core-2 | Imenunelogy T 48 03 | 03
[1BTCE03 | Core-3 | Blotechnigues — & | o
BTceo4 | Coe4 J Enzymology and Enzyme 1 echociog! | 43 o3 a3
s | | Laboratory
[TBTC 805 | Leb0)l. | Laboratory=1 ™ T | 0 | 03
i | ( on Core <1 & Core -2) | |
LBTC 806 Lab 02 Labaratory -2 G 03 03
= | (besed on Core -3 & Core-4) ! ] = s
| Total | 384 24 | 18
PG il Semester] integ. UGIPG IX Semester -
(Code | Course | Subjects =¥ ~ | Hours/ THours/ | Credits
| | opted §ie E | semaester | week
[TBTC301 | Core- Blant Biotechnology 48 03 | 03
[ 1BTC 802 2 || Widioblal Bwtechnolgy — 4 | 03 | 03
LBTC 903 | Core-3 | Animal Blotechnology 48 | 03 | 03
'LBTCO04 | Elecive | a) Buoprocass Technokgy = a8 03 o3
| LBTC 905 b) Genomics & Proleomics
LBTC 908 c) Molecular Dagnotoce
| LBTC 807 | FoodTecn T = | |
[[8TC908 | LabO1 Lm:m o | 0 | o
| = el O - on Core +18 Cora -2) >3 | 1= ¥,
| LBTC 909 Lab 02 Laboratofy 2 86 06 02
= | (peedion Cora-3Eective) = | ! =4
Tot:ll 334 24 18
PG IV Semester/ Integ. UG/PG X Semestar =
Code | Course | Subjects — | Hoursl Hourel | Credits
[ o Lopid | semester | wook |
[IBYC 7001 | Cora-1 | BioWioMmatcs & SIsics 48 03 03
PSSR - |"8kill Development Courses | ; [ |
| LBTC 1002 | Elective a) Plant matabalic Enginearing 48x2 03x2 03x2
LBTC 1003 b) Gene Therapy &Nanomedicing } |
LBTC 1004 c) Industrial & Fermentation Technology

LBTC 1008 d} Immunoctechniques

LBTC 1008 ‘ o) Entrepreneurship Management in
‘ Baatechnalegy
&_L_H_T_Q 1007 | | f) Emvironmental Bistechnology | - | |
LBTC 1008 Dissartation | 2688 18

| | Total — 4% T | 18

Baskets of Elcchves Students in PG IV s::"ne-"tcr has to select any two subjects from the
elective baskets

The dissertation work for PG 1V semester shall be based on the area of electives selected by
the students (
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PG | Semester! Integ. UG/PG VIl Semester, Core- 1

Course: Cell Biology
Course Code: LBTC 701
Course Credit: (3-0-0) 3
Unit -1

Structural organization of Biomembrane, Overview of Membrane Transport, Active and passive
transport. Facilitated transport of glucose and water, ATP powered pumps, lon channels.
Resting membrane potential, Symporters and antiporters.

UNIT-2

infraceliular protein transport, Protein targeting to and across the ER Membrane, Inserfion of
membrane proteins into the ER, Protein Medifications and folding in the ER. Protein targeting to
cell organells, Molecular Mechanisms of Vesicle mediated protein.

Unit-3
Signalling molecules and cell surface receptor, second messenger, intracellular signal
transduction pathway (DAG, Ca”, c-AMP, G-Proteins), MAKK, Notch, TGF-beta, Jak-STAT

signaling pathway.
UNIT-4
Eukarvotic cell cvcle. model oraanism to studv cell cvele. Reaulation of cell cvcle. Cell death
and its regulation. P
- S WA
\ 6 e —  fegha
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5

fumor Cells and the Onset of Cancer, Oncogenic Mutations in Gr:wtthcmo!nm Proteins
Mutations Causing Loss of Growth-Inhibiting and Cel-Cycle Controls. Role of Carcinogens and

DNA Repair in Cancer.

Program Revision Criteria - 1 (1.1.2)
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PG | Semester/ Integ. UG/PG V|| Semester, Core- 2

Course: Microbiology
Course Code: LBTC 702
Course Credit: (3-0-0) 3

Unit -1

History and Scope of Microbiology, Major characteristics used in microbial taxonomy (numerical
and molecular), Current methods of microbial identification (16s rRNA Gene sequencing, House
keeping genes).

Unit -2

Cultivation and enumeration of microbes from environment, Ultrastructure of bacteria, algae,
protozoa and viruses,Ecology of micro-organisms

Unit -3

Nutritional requirements of micro-organisms, mode of nutrition, phototrophy, mixotrophy,
saparophytic, symbiotic and parasitic organisms

Unit -4

Microbial growth and population kinetics, methodology for measuring growth and growth
regulation. Physical and chemical control of microbes

Unit -5

Mechanism of gene transfer and genetic recombination in bacteria: transformation, transduction,
conjugation

Evaluation Scheme:

S.No. | Examination [ Duration | % of Marks |
i Internal Assessment | | 1 hour | 30
2 Internal Assessment |l | 1 hour [30
3 End Semester | 3 hours | 60
4 Attendance/Assignment/Class | Each semester 10
performance | | ——

Note: The best one out of two Internal Assessment will be taken into consideration.

PG | Semester/ Integ. UG/PG VIl Semester, Core- 3 : i
7~ (A & 8/~
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SEMESTER -VIlI
PG Il Semester/ Integ. UG/PG VIl Semester, Core- 1
Course: Molecular Blology
Course Code: LBTC 801
Course Credit: (3-0-0) 3
Unit-1

DNA replication, Unit of replication, Enzymes involved in DNA replication, replication origin and
replication fork, fidelity of replication, Mechanism of DNA replication. Inhibitors of DNA
replication.

Unit-2

Transcription, formation of initiation complex, transcription activator and repressor, RNA
polymerases, capping, elongation, and termination, RNA processing, RNA editing, splicing, and
polyadenylation

Unit-3

Ribosome, Translation, formation of initiation complex, initiation factors and their regulation,
elongation and elongation factors, termination, genetic code, Mechanism of franslation,
transiational inhibitors, Post- translational modification of proteins.

Unit-4

Control of gene expression at transcription and translation level (regulating the expression of
phages, viruses, prekaryofic and eukaryotic genes, Epigenetic regulation, Genomic Imprinting.
Unit-5

DNA damage, DNA repair, DNA damage and repair mechanisms, homologous and site-specific
recombination,

Evaluation Scheme:

[S.No. | Examination [ Duration % of Marks |
i | Internal A nent | | 1 hour 130
|12 _| Intemal Assessment || 1 hour ¥ .
3  |EndSemester _ |3hours 60
|4 | Attendance/Assignment/Class | Each semester | 10
| pertormance | |

Note: The best one out of two Internal Assessments will be taken Into consideration.
Suggested Readings g

27
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. e 4. “

Program Revision Criteria - 1 (1.1.2)




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

Koni, Bilaspur - 495009 (C.G.)

TS TR Reafireaa

(A Ry b 2009 3. 25 3 sl s B e

or, Ry - 495009 (B1.)

PG Il Semester/ Integ. UG/PG VIl Semester, Core- 2

Course: Immunology
Course Code: LBTC 802
Course Credit: (3-0-0) 3
Unit-1

Introduction and History of Immunology; Organization and structure of lymphoid organs: Cells
and molecules of Immune system; Hematopoiesis. innate and acquired immunity, Clonal nature
of immune response, Phylogeny of Immune system,

Unit-2

Nature and Biology of antigens and super antigens, Antigenicity and immunogenicity; Kinetics
and antigen and antibody interaction; Antibody structure and function, Immmunoglobulin gene
and Generation of antibody diversity, antigen and antibody interactions-based assays,
Hybridoma Technology and monoclonal antibody, Antibody engineering and SCFVs

Unit-3

Complement System-Activation and regulation; Structure and function of various cytokines and
their receptor; Antigen presenting cells; Structure and functions of MHC and HL-A system;
Antigen processing and presentation

Unit-4

T - cell receptor-CD3 compiex; Development and differentiation of T cells; Positive and negative
regulation; Development and differentiation of B cells; B Cell receptors; Cell mediated
cytotoxicity: T cytotoxic cells, Natural Killer (NK) Cells, Antibody dependent cell Cytotoxicity
(ADCC), Macrophage-mediated cytotoxicity. Immunological tolerance, Immunosenescence
Immunodeficiency.

Unit-5

Autoimmunity, Hypersensitivity, Transplantation, Immunity to infectious agents, Tumor
Immunclogy, Viaccination

Evaluation Scheme:

[ S.No. | Examination - | Duration | % of Marks
B Internal Assessment| |1 hour | 30
& Internal Assessment Il 1 hour 30
3 End Semester | 3 hours 60 = i
- Attendance/Assignment/Class Each semester 10 ‘
performance | |

| i
Note: The best one out of two Internal Assessments will be taken into consideration.

Suggested Readings
I, Essensials of Immunology: Roitt IM
2. Immunology: Kuby

3. Advanced Immunology: Male D, Champion B. Cooke A. and Qwen M
4. Principle and practice of Immunoassay: Christopher P. Price and {Eé\wd J P
5. Culture of Animal cell- lan; Freshney . G SR 5 25, P
| T “E L pe)
< \ < \ L1
# & e 2 28
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PG Il Semester! Integ. UGPG VIl Semestar, Core- 3

Course: Blalechrigues
Course Code: LBTC 803
Course Credit: (300)3
Uniz-1

Microscapy. Prinoples and applcations, simpla,
Mmicroscopes. Electron mikroscopy: SEM and TE
Br509 equation. Application In structurad aralysis
Principles, types of cenlrifuges, dersity oradi

cof blom

organedies and biomolecules
Unit- 2
Elactr spectrum, Beer Lamber's Law P

Infrared spectroacopy, Atomic sbecrption apecirosc
spectrostopy (LC-MS, GC-MS, MALDI -
Gifferent Spectroscopic techniques in Blalogy.

Unie-3

Introduction and types of hromatography, paper. thin
exchange, HPLC, FPLC and afMnity raphy
Appications of Chromasographic techniques in Bicicgy,
Unit- 4

Faper and gel elacropharesis, Polysorytamide gef electro
gel slaciiophoresis. Immuncefectrophoresis. Pi
Westam and Northern and South Westam totti
Unit- §

Nature and types of radiatians, g
messyement of radicactivity, GM
measuras In handling radiolectopes. RIA, Non

ng). ELISA

eparation of labelod

counter, Scirdilation counter

compound, phase-cantrass and Suaresce
M. X-Ray Crystallography, X-ray diractio

tlecules, Centrifugstian Tachnique

ert centrfugation in solsticn of cells. o

hotometry, UMMIS Spactroghotometry
opy. ESR
TOF). Fluorescant

and NMR spectroscopy. Mas
speciroscopy. Applications ¢

layer, gas, Gel permeation. son
and nstrumantsl  detsils of esch

phoresis (nativa and SOS) Agaross

ncipls and application of biotting (Southem

bidlogical samples. Detection an
. Autoradkiography.  Safaty

radiolabeling Rale of ionzing and non onizing

fackation in Structursl and functional analysis of Bological sample.
Evaluation Scheme:
SNo. | Examination Duration . % of Marks N
1 | Intemal Assessment | | Thowr |18 )
12 | Intevnasl Assessment il | Thour 15
13 __|EndSemester " i3howr |30 |
4 Atendance/Assignment'Ciass | Entire semaster 5
1 performance

Note: The best one

Suggested Readings:
1. Nudear Magretc Resonance: (2007) Wilkams

2 Blochemical Techniques thecry and pracice: (2008) Whis

J. Analyscal Chemestry: (2000) Chvistion G D

4 A Bidlogist Guida 1o Principle and Techniques: (2003} W
5. An Intraduction to Practical Biochems stry:(2008) Plumme
FG |l Semester! Integ. UGIPG VIl Samester, Corg- 4

YOS T MO ol LS i
out of two Internal Assessments will be taken into consideration,

e R
lizon K. andd Gounding K H
DT
a WL
e !
s oL’ =
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Course: Enzymology and Enzyme Technolegy
Course Code: LBTC 804

Course Credit: (3-0-0) 3

Unit-1

Introduction to enzymes, enzyme nomenclature, classification of enzymes and enzyme
commission numbers, Concept of active centre, binding sites, stereospecificity and ES complex
formation. Isolation and purification of enzymes, preparation of purfication chart, Enzyme
activity, Specific activity and tum over number, Marker enzymes.

Unit-2

Enzyme Kinelics: Steady state, pre-steady state, equilibrium kinetics, Michaelis and
Menten lineweaver-burk, Eadie-Hofstee equationand its derivation, Different methods to
caleulate the K, and V., and their significance

Unit-3

Factor affecting enzyme activity and catalysis: pH, subsrate and enzyme concentration,
temperature, coenzyme and cofactorsetc, Mechanism of action of enzymes involving two/mare
substrates. Role of metal ions in enzyme catalysis. Enzyme inhibition, different types of
inhibitors and activaters

Unit- 4
Structure and function of enzymes: Lysozyme, chymotrypsin, proteases. Enzyme regulation
and conirol of their activity. Introduction to allosteric enzymes and isozymes.

Unit=56

Enzyme Technology: Immobilization of enzymes, whole ceil immobilization and their application,
commercial production of enzymes, RNA-catalysis, abzymes, Protein and Enzyme enginering:
Design and construction of novel enzymes. Enzymes used in drug synthesis, biosensors
Application of enzymes in medicine (therapeutic enzymes, enzymes as analytical reagents)

Program Revision

Criteria - 1 (1.1.2)
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P Vuf =+ 13!
Integrated UG/PG VIliSem, Lab -1 oyt

—— e ——————————————————————
Course: Laboratory -2{Based on Core -1 & Core -2)
Course Code: LBTC 805
Course Credit: (3-0-6) 3

Evaluation Scheme:

[S:No. | Examination Duration [ %ofMarks
Ed Internal Assessment | 3 hour | 15
o Internal Assessment Il 3 hour R | | i
' 3 End Semester 6 hours | 30
4 Attendance/Assignment/Class | 1 hour I'5
performance

Note: The best one out of two Internal Assessments will be taken ;

Integrated UG/PG V Sem, Lab - 2
Course: Laboratory -2(Based on Core -3 & Core-4)
Course Code: LBTC 806

Course Credit: (3-0-8) 3

Evaluation Scheme:

[ S.No. | Examination Duration _ % of Marks
| 1 | Internal Assessment | 3 hour _ |15
|2 | Intemal Assessment Il 3hour 15 T |
3 |EndSemester 6 hours 30
4 Attendancel/Assignment/Class | Each semester 5
performance

Note: The best one out of two Internal Assessments will be taken

Program Revision Criteria - 1 (1.1.2)
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PG Ill Semester/ Integ. UG/PG IX Semester, Core-2

Course: Microbial Biotechnol
Course Code: LBTC- 902 o
Course Credit: (3-0-0) 3

Unit1

Microbial bictechnology, scope and techniques, Bioprospecling of microbial diversity, Isolation
and preservation of industrially important microorganisms.

unit -2

Genomics, Transcriptomics, Proteomics, Metabolomics, m
Definition, methodology and application in Microbial technol

etagenomics and Systems Biology.
ogy. Functional enzymes

Unit-3

Prod_ucbon of proteins and enzymes in bacteria, yeast and fungus, recombinant and synthetic
va:dcme_s. Microbial polysaccharides and polymers. Microbial resources for biopolymer
production.

Unit- 4
Micr_obes as biocontrolagents microbial insecticides (Baculoviruses entomopathogenic fungi,
Bacillus thurinigiensis, Bacillus sphaericus, Bacillus popilae, Microbe derived inhibitors.

Entamopathogenic viruses (Baculovisus, Nuclear Polyhedrosis Virus)

Unit-5

Microbial biomass production, utllization of plant biomass by micreorganisms (lignoceliulose

biodegradation). Application of figninolyticmicrorganisms and enzymes in biodegradation of

recalcitrant xenobiotics e ¢
4 Y

|'iv 'k:‘-l"i e A&&f;‘.\—‘*
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PG lll Semester/ Integ. UG/PG IX Semester, Core-3

Course: Animal Biotechnology
Course Code: LBTC 903

Course Credit: (3-0-0) 3

Unit - 1

Intreduction 1o the balanced salt solutions and simple growth medium. Brief discussion on the
chemical, physical and metabolic functions of different constituents of culture medium, Serum &
protein free defined media and their applications.

unit-2
Primary and secondary cell culture, Development of cell lines, Biclegy and characterization of
the cultured cells. Basic technigues of mammalian cell cultures in vitro.

Unit-3.
Maintenance of cell culture, Cell Passaging, Measuring parameters of growth, Measurement of

viability and cytotoxicity.

Unit- 4

Cell synchronization, Cell transformation, Apoptosis, Cryopreservation, Common cell culture
contaminants

Unit-§

Applications of animal cell culture: cell culture based products, vaccines, Hybridoma technology
and monoclonal antibodies, stem cells and their applications, Animal cloning, IVF technology,
Organ, arganctypic and histotypic cultures.

Evaluation Scheme:

-

S.No. [ Examination | Duration | % of Marks
1 Internal Assessment | 1 1 hour | 30
2 Internal Assessment Il 1 hour [ 30
3 | End Semester | 3 hours |60
4 | Attendance/Assignment/Class Each semester 10
t ___| performance g B g — |
Note: The best one out of two Internal Assessments will be taken into consideration.
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PG Il Semester! Integ. UG/PG IX Semester, Elective
Course: a)Bioprocess Technology

Course Code: LBTC-904
Course Credit: (3-0-0) 3
Unit 1

Introduction to bioprocess engineering, bioreactors, isolation, preservation and maintenance of
Industrial microorganisms, kinetics of microblal growth and death, media formulation for
Industrial fermentation. Designing of a fermenter/Bioreactor, Air and media sterilization,

Unit 2

Types of fermentation procass, analysis of batch fed batch and continuous bioreactions, stability
of microbial reactors, specialized bloreactors (pulsed, fluidized, photo bioreactors etc),
Measurement and control of bioprocess parameters

Unit-3

Downstream processing. removal of microbial cells and solid matters, foam separation,
precipitation, filtration, centrifugation, cell disruption, liquid-figuid extraction, chromatography,
membrane process, drying and crystallization

Unit-4

Industrial production of chemicals: solvents (acetone, butanol). Microbial production of
Bioflavourant and Biocolourant antibiotics (penicillin, streptomycin, tetracycline) amine acids
(lysine, glutamic acid)

Unit-5

Food Biotechnology: Food spoilage and preservation process. Causative organisms and
process. Physical and chemical preservation process. Dairy products, wine, beer and other
alcoholic Beverages. Mushrcom-types, isolation and culture

Evaluation Scheme:

. S.No. | Examination Duration | % of Marks
{1 Internal Assessment | 1 hour 130 -
2 Internal Assessment || 1 hour | 30 1
[3 End Semester 3 hours | 60 p
4 Attendance/Assignment/Class Each semester 10
| performance

Note: The best one out of two Internal Assessments will be taken into consideration.

Suggested Readings

1. General Microbiology: Sullia SB and Shantharam S

2. Microbial Biotechnolegy: Glaser AN and Nilaido

3. Industrial Microbiology: Prescott & Dunn

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

5. Priciples of Fermentation Technology: Stanbury PF, Ehitaker H, Hall SJ

6. The Handbook of Microbial Bioresources by V. K. Gupta, G.D. Sharma

PG Il Semester! Integ. UG/PG IX Semester, Elective L 4

3 A
A
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Course: Genomics and Proteomics
Course Code: LBTC 905

Course Credit: (3-0-0) 3

Unit-1

Genomics:Omics and importance, Genome sequencing, Shotgun sequencing. Whole Genome
sequencing, Human Genomae project.

Unit-2

Transcriptomics:DNA Microarray for analysis of gene expression patterns. cDNA based and
oligonuclectide based DNA microarray. Application in system biology and disease diagnosis
Single nucleotide polymorphisms, Predictive genomic medicine

Unit-3
Proteomics;Proteome- General Account, Isoelectric focusing, Protein profiling by one
Dimensional and 2 Dimensional gel electrophoresis, Detection and quantitation of proteins in
geis Pros and cons of various staining methods, Image analysis of 2D gels, Application of 2D
PAGE.

Unit-4

Basics of mass spectrometry, Tandem MS/MS spectrometry, MALDI TOF and ESI, and
theirapplication in proteomics, Peptide sequencing by tandem mass spectrometry. Protein
microarrays, Yeast two hybrid system, Clinical and biomedical application of proteomics

Unit-5
Metabolomics: Metabolomics: Definition, History, Tools, Databases and the Applications.

Evaluation Scheme:

S.No. | Examination [Duration [ % of Marks |

1 | Internal Assessment | 1 hour 30 |

2 | Internal Assessment |l 1 hour faom= —
3 End Semester | 3 hours 60 [

| 4 Attendance/Assignment/Class | Each semester | 10 \
performance |

Note: The best one out of two Internal Assessments will be taken into consideration

Suggested Readings

1. Genome 3: TA Brown,

2. Principals and Techniques of Biochemistry and Molecular Biology: Wilson and Walker
3. Proteomics: R Twyman

4. Metabolomics: M Tomita and T Nishioka

\ "2

PSS

.'A- \
~ T 1A
701

V2

)l‘,‘f\.t,{ N\

'_(/~/6|/

Program Revision Criteria - 1 (1.1.2)




T gl fRrgafdene

(s PR ot 2000 7. 25 3 skl v a el

or, ARG - 495009 (B1.)

Guru Ghasidas Vishwavidyalaya
(A Central Univensity Established by the Central Universities Act 2009 Ko. 25 of2009)

Koni, Bilaspur - 495009 (C.G.)

Course c) Molecular Dignostics
Course Code: LBTC 208

Course Cradit: (5-0-0)3

Unit 1

Southam, onarhem, dotislof bkt
 roubleshoot

“euencog. MerpTEtation oling. _

CNA ampification Sechnigues sref applications ncluding Feverse transcrptsse (RT)-PCR, inmity
product detection

Unit-2

Ligase chain reaction, ruded add sequanca-besed amplification, branched DNA detection

Inlogsticn o Semmaen

“itm and their applications. RT-PCR, rmelative RT-PCR,

competitve RT-PCR: expermental design. controls. kits, and specialized appiicanans. RACE,

RNA fingerponmng
Unit- 3

Imrunologicsl Diagnostics: agghutination, RIA ELISA's. Immunofivorescanca, Western biols —

Siglumnascents
Unit- 4

PCR-SMased mutstion detection.  single-swanded conformationsl poymorpiiam  analysis

neteroduplex analysis, censiunng

grackant gel electrophonesis, chamical deavage, nbonuclesse

deavage: aliespecific and mubplex PCR compettive oiigonucieatide priming.  protein

tuncation
Unit- 8§

in sity nudsc acid hybridization and ampification: ISH, FISH, ISA. Apptcations and Imvtatons
DNA chips, actamalion. gene therapy, sppications in dagnoss of genetic disordars, numan

genome projact, ethical consideralions

Evaluation Scheme: eain g ...
[SNo ! Examination Duration % of Marks
| |
i inbemaihssessment) | Thour 130
{7 | Intemal Assessment i 1 hour 130 ‘
'3 |EndSemester | Shous 16U .
4 AnenganceAssignment/Class | Each |10
| parformance semester |

Note: The best one out

Suggested Reading
1. immunology: Kuby

2 Molecular Diagnastics: For the Clinica Laborananan Hardoover:

J. Tsongslis

3 Fundamentals of
Biotechnclogy: Pasternak

5 Taxoook of Clincal Chemisiry
Ashwood, David £ Bruns

8. Introducion to Maleadar Diagnostics (DX-INSIGHTS)
7. Biophysical chemistry: Upadhys&Nath

8. A Biologist Guide % Principie and

of two Internal Assessments will be taken into cons

Yechnigues, Witsan K and Gounding KE

idecation

Wik B. Coleman, Gregory

MalecutanDiagnostics: Davd E. Bruns, Edward R. Ashwood 4. Molecular

and Molecular Diagnostics: Carl A, Burtis, Edward R
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PG Il Semester/ Integ. UGIPG iX Semester, Elective

Course: d) Food Technofogy
Course Code: LBTC 07

Course Credit: {3-0-0) 3

Unit - 1

Introduction to Food Biotechnology, Application Biotechnalogy to food stuffs, Food Processing
Biotechnology, Unit Operation in Food Precessing Unit Operation, Quality factors of Food, food
Deterioration and its control.

Unit-2
Application of Molecular methods in food Production, Methads of melecular cloning in food.
Techniques for development of new plant varieties, GMO as food

Unit-3

Microbial Biotechnology in Food Products, Role of microbes in feed products, Microbial Food
Spoilage; Use of microbes for production of food (Yeast. Bacteria and other microorganism-
basad process),

Unit -4
Raw material for food and its medification, Blo conversion of food raw material, Conversion of
food waste in value added products, (conversion of Whey, molasses, starch and etc.)

Unit-5

Alternative food products- Mushrooms, Single cell protein, Aqua cullure, Nicrobes as food
product, etc.

Social and Regulatory aspects of Food Biotechnology, Regulations for food industries

Evaluation Scheme:

S. Examination Duration % of Marks
No.

1| Internal Assessment 30

2 Internal Assessment Il | 30

|3 | End Semester T e | 80
4 Attendance/Assignment/Class 10

performance e semester |
Note: The best one out of two Intarnal Assessments will be taken into consideration

PG lll Semester! integ. UG/PG IX Semester, Lab -1

Course: Laboratory -1(Based on Core -1 & Core -2)
Course Code: LBTC 508
Course Credit: (3-0-6) 3
Evaluation Scheme: P e R W
S. No. | Examination : | Duration % of Marks |
1 | Internal Assessment | | 3 hour 30
|2 | Internal Assessment [I 13 hour _j30:
3 End Semester . 6 hours 60 |
4 Altendance/Assignment/Class Each semester | 10
| performance

Note: The best one out of two Internal Assessments will be taken into consideration

PG Il Semester! Integ. UG/PG IXSem, Lab -2

a7
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PG lll Semester! Integ. UG/PG IX Semester, Lab -1

Course: Laboratory -1(Based on Core -1 & Core -2)

Course Code: LBTC 908

Course Credit: (3-0-6) 3

Evaluation Scheme: o,
'S.No. | Examination [Duration | % of Marks |
1 . Internal Assessment | (3hour 130
2 | Internal Assessment Il 13 hour |30
3 End Semester | 6 hours 60 |
4 Altendance/Assignment/Class Each semester | 10 |

| performance

Note: The best one out of two Internal Assessments will be taken into consideration

PG Il Semester/ Integ. UG/PG IXSem, Lab -2

Course: Laboratory -2(Based on Core -3 & Electives)

Course Code: LBTC 909
Course Credit: (3-0-8) 3

Evaluation Scheme:

S. No. | Examination 7T | Duration | % of Marks
1 Internal Assessment | |3 hour |30 .
(2 | Internal Assessment Il 1 3 hour [30 |
" “[EndS TN | 6 hours | 80
i3 _| End Semester . __1|6h __| 60
| 4 Attendance/Assignment/Class | Each semester | 10
| | performance [ - I

Nots: The bost one out of two Internal Assessments will be taken into consideration

Program Revision Criteria - 1 (1.1.2)
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SEMESTER - X

PG IV Semester/ Integ. UG/PG X Semester, Core-1

Course: Bioinformatics & Statistics
Course Code: LBTC 1001

Course Credit: (3-0-0)3

Unit-1

Introduction to Bioinformatics. Searching database and locating genes, Alignment of gene
sequences, Local and Glebal. Analysis of DNA sequence, Finding and calculating core
nucleotide sequence, Predicting ORFs, location of transeription start point and end point, getting
polypeptide sequence of the extracted core nuclectide saquence, application of bicinformatics

Unit-2

Designing primers of specific gene, generation of restriction maps, Generating phylogenetic
trees based on DNA seguence and evolutionary relationship Analysis of proteins: Protein
classification, homology medeling, trading, prediction of protein structure (secondary and.3
dimensional), teols for structure prediction, validation and visualization,

Unit-3

Computer assisted drug design- concept, method
computational methods applied to design the drugs:
ceftware demanetratinn

Unit-4
Diagrammatic,
dispersion, skewness and
correlation

Unit-5

Basic concepts of hypothe:
mean and difference between two means, partial t-test,, and
Analysis of variance for one way and two way classified data

s and practical approaches, vanous
QSAR and 3DQSAR methods, CADD

graphical and tabular representations of data; measures of central tendency,
kuriosis. Linear regression, Pearson correlation coefficient and Rank

sis testing. two kinds of error, level significance, p value, t- Test for
Chi square test for goodness of fit

Evaluation Scheme:

[S.No. | Examination | Duration % of Marks
= Internal Assessment | | 1 hour 130

2 | Internal Assessment I | 1 hour 30 !

3 | End Semester _ . 3 hours 60

4 Attendance/Assignment/Class | Each ==y

- \ i \\“’*__ o

s X fots P el Pt - t.'l._( A 2
{ Yo\ ) e o R
ot = XY I 13V I

(‘b

,+ O

Program Revision Criteria - 1 (1.1.2)




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

Koni, Bilaspur - 495009 (C.G.)

T aRiE fRgafinea

(A Ry b 2009 3. 25 3 sl s B e

or, Ry - 495009 (B1.)

PG IV Semester/ Integ. UG/PG X Semester, Elective

Course: Skill Development

PG IV Semester/ Integ. UG/PG X Semester, Elective
Course: a) Plant metabolic Engineering
Course Code: LBTC 1002

Course Credit: (3-0-0)3

Unit-1

The concept of secondary metabolites, Historical and current views, Importance of secondary
metabolites in medicine and agriculture, Introduction to various pathways

Unit-2

Flavanoid pathway: The basic structure, Sterecchemistry, Chemical synthesis of different
intermediates, The biochemical pathway, Different regulatory poirts, Intermediate pools and
their significance in horticulture, agriculture and medicine, Regulatory genes. Regulation of gene
expression

Unit-3

Terpenoid pathway. The basic structure, Stereochemistry, Chemical synthesis of different
intermediates, The biochemical pathway, Different requlatory points, Intermediate pools and
their significance in horticulture, agriculture and medicine, Regulatory genes, Regulation of gene
expression

Unit-4

Polyketoid pathway: The basic slructure, Stereochemistry, Chemical synthesis of different
intermediates, The biochemical pathway, Different regulatory points, Intermediate pools and
their significance in horticulture, agriculture and medicine, Regulatory genes, Regulation of gene
expression

Unit-5

Production of secondary metabolites from plant cell cultures; Processes for enhancing the
production of secondary metabolites. Technology of plant cell culture for production of
chemicals; Bioreactors systems and models for mass cultivation of plant cells, Plant Therapeutic
proteins, Edible vaccine, Bioplastic.

Evaluation Scheme: s Wy
o C A\
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PG IV Semester/ Integ. UG/PG X Semester, Elective

Course: b) Gene Therapy &Nanomedicine
Course Code: LBTC 1003

Course Credit: (3-0-0)3

Unit -1

Clinical management and Metabolic manipulation — Diabetes, Phenylketouria, Familial Hyper-
cholesterolemia, Rickets, ADA. Congenital hypo-thyroidism

Unit-2

Gene therapy — Molecular basis of disease and disease model, Ex-vivo, In-vivo, In-situ gene
therapy, Strategies of gene therapy. gene augmentation, 'Vectors used in gene therapy -
retrovirus, adenoviruses, Herpes "Synthetic vectors liposomes, receptor mediated gene transfer,
Gene therapy trials, HLA typing, Graft rejection,

Unit-3

Stem cell and tissue engineering: plastic surgery, Embroynic and adult stern cell, Potential use
of stem cells - Cell based therapies

Unit-4

Types of nanoparticles and their deveiopment, uses in Nanomedicine and therapeutically
applications in medical biotechnololgy

Unit-5

Health and Environmental impact of Nanotechnology:Special emphasis to risk assessment and
risk management of nanomaierials, ethical and legal aspects of nanotechnology, and nano-
industry and nano-entrepreneurship.

Evaluation Scheme:

| S. Examination i Duration | % of Marks |
| No. |
"1 |linternal Assessment | 1 hour 30
12 Internal Assassment il 1 hour 30
{3 End Semester 3 hours 60
4 Attendance/Assignment/Class Each 10 |
| performance semester

Note: The best one out of two Internal Assessments will be taken into consideration
Suggested Reading: = o CRARE!
N\ 4 3 - 40
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PG IV Semester/ Integ. UG/PG X Semester, Elective

Course: ¢) Industrial & Fermentation Technology
Course Code: LBTC 1004

Course Credit: (3-0-0)3

Unit-1

History and scope of microbial biotechnology, the bioreactorifermenter-types and parts, scale-
up, media design for fermentation processes, Economic aspects of fermentation

Unit-2

Biotechnological application of microorganisms, Production of chemicals and pharmaceuticals
{bioconversion), Production of microbial enzymes and their applications, Microbes in mining-
Bioleaching, oil recovery, Application of microbes inpharmacautical industry

UNIT-3

Role of microorganisms in the production and transformation of food and beverages, Food
fermentation - Bread leavening by yeast and other micro-organisms, chemicalleavening,
brewing: Manufacture of Beer- microbiological aspects, Wine - Kinds of wines, manufacture,
microbial spoilage, Distilled liguors. Vinegar -metheds of manufacture

Unit-4
Fermented vegetables - Pickles - Fermented dairy preducts — Fermented milk, cheese, butter
and other milk products - spailage of milk - preservation of milk,

Unit-$
Biofertilizers- manufacture, formulation and utilization, Microbes as Biofertilizers -Chemically
fixed Nitrogen versus biologicallyfixed Nitrogen, blopesticides.

Evaluation Scheme:

S. No. | Examination | Duration % of Marks
1 Internal Assessment | 1 hour 30

2 Internal Assessment Il E3 | 1 hour 30

3 End Semester ! [ 3hours 180
4 Aftendance/Assignment/Class performance | Each semester | 10

Note: The best one out of two Internal Assessments will be taken into consideration

Suggested Readings
1. Microbial Biotechnology: Alexandern, Glazer Hiroshi Nikaido

2. Molecular Biotechnology: Principles and Applications of Recembinant DNA:Bemaral R Glick

and Jack J. Pasternak

3. Principles of Fermentation Technology:Whittaker & Stan bury a
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PG IV Semester/ Integ. UG/PG X Semester, Elective

Course: d) Immunotechniques
Course Code: LBTC 1005

Course Credit: (3-0-0) 3

Unit-1

Introduction to antigen and antibady interaction; Methods for generation of antibody; Monoclonal
antibody and Hybridoma technology;  Antibody engineering and ScFvs, Abzymes,
Immunoprecipitation based methods; Agglutination based techniques; Immunological assays
based on molecular binding on solid support (RIA, ELISA, ELISPOT, Western blotting)
Methodological options and considerations. Methods for determination of Antigen antibody
affinity. Equilibrium dialysis; SPR;

Unit- 2

Microscopic methods based on antigen antibedy inetarctions: Immunocytochemisiry,
Immunohistochemistry,  immunosiectronmicroscopy, Imagining  techniques based on
immunofluorescence; immunofluorescence microscopy; Confocal microscopy, Intravital
imagining methods. Isolation and enrichment of specific immune cells, Flow-cytometer and
FACS for quantitative/qualitative analysis and sorting of different immune cell subsets, Magnetic
Activated Cell Sorting, Technigues for cell cycle analysis, Assays for apoptosis and cell death,
Cell functional assays-lymphoproliferation, Cel-mediated cytotoxicity, mixed lymphocyte
reaction, Detection of apoptosis

Unit-3

Immune response and bacterial, parasitic and viral infections, Immunization, strategies:
Vaceination: Recombinant DNA and proteln based vaccines, Peptide vaccines, conjugate
vaccines: Passive Immunization: Antibedy, Transfusion of immuno-competent cells, Stam cell
therapy; Cell based vaccines, edible vaccines; Immuncinformatics and vaccine design

Unit- 4

Maniputation of the immune response: Regulation of unwanted immune respenses and
immunomodulation against autoimmunity, transplantation rejections, cancer therapy, congenital
and acquired Immunocdeficiency; tolerance and autoimmune diseases, Transplantation and
Tumeor Immunology, diagnosis and therapeutic approaches. Cytokine related diseases:
diagnosis and therapeutic application of cytokines

Unit- 5

Adoptive cell transfer therapy; Animal models: Transgenic mice and gene knockout by targeted
disruption, in vivo cell tracking techniques, Cell imaging techniques-in vitro and in vivo.
Molecular diagnosis of immunclogical disorders. ex. DiGeorge syndrome, humoral
immunodsficiency, cellular immunodeficiency (due to defects in IFNg receptor a and b chain,
MHC Class |)
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PG IV Semester/ Integ. UG/PG X Semester, Elective

Course: €) Entrepreneurship Management in Biotechnology
Course Code: LBTC1006

Course Credit: (3-00) 3

Unit -1

Concept of entrepreneur, nature of entrepreneur, entreprenaurial characteristics, function of an
entrepreneur, role of entrepreneurship in developing economy

Unit -2

Nature and characteristics of Management, Scope and Functional areas of management,
Management Vs Administration, Roles of Management, Levels of Management, Basic
managenal functicns, management as profession

Unit-3
Business opportunity: Business opportunity identification process, project cycle and its
management, project identification, project appraisal, project closure report

uit- 4
Structure of a Biotechnology Company, Start-up of Biotechnology Company, New Product
Development, Market Research, Sales & Marketing Principles, Institutional support system for

emall scale sector, SIDO, NSIC, SIDBI, SIBRI, BCIL

Unit -5

Intellectual Property Principles in Biotechnology, Health Care Overview and Role of
Government in Biotechnology, Ethical and Other Legal Issues in Biotechnology. national and
international policies on Biotechnology

Evaluation Scheme:

[s. Examination [ Duration | % of Marks
| No. ] - —
[1 lr[nt_cf_nal Assessment | | 1 hour |30
2 | Internal Assessment Il | 1 hour_ | 30
[3 End Semester | 3 hours 60
|4 Attendance/Assignment/Class performance | Each s_eg}ester 10

Note: The best one out of two Internal Assessments will be taken into consideration

Suggested Readings b —
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