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List of Courses Focus on Employability/ Entrepreneurship/
SKill Development

Department : Biotechnology

Programme Name : M.Sc.
Academic Year : 2019-20

List of Courses Focus on Employability/ Entrepreneurship/Skill Development

LBTC 704 RECOMBINANT DNA TECHNOLOGY
LBTC 803 BIOTECHNIQUES

LBTC 901 PLANT BIOTECHNOLOGY

LBTC 902 MICROBIAL BIOTECHNOLOGY

LBTC 903 ANIMAL BIOTECHNOLOGY

n LBTC 906 MOLECULAR DIAGNOSTICS

LBTC 1001 BIOINFORMATICS AND BIOSTATISTICS
n LBTC 1002 PLANT METABOLIC ENGINEREING
n LBTC 1003 GENE THERAPY AND NANOMEDICINE
LBTC 1005 IMMUNOTECHNIQUES

LBTC 1006 ENTREPRENURESHIP MANAGEMENT IN BIOTECHNOLOGY
LBTC 1007 ENVIRONMENTAL BIOTECHNOLOGY
LBTC 1008 DISSERTATION

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)
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VTN FHE M BOARD ¢ UIMES IN HNOLOA
HELD ON 13/042017
A Meeting of the BOS was hel(l ' 13/04/2017 at 12:00 Noon 1o discuss ([ tollowing;:

I. To discuss and approve the course structure and scheme of examination of Iy
UG/PG, M.Sc. and Ph. D tourses in Biotechnology and following members were

present;

2. Any other matter by permission of the Chair
(i) Dr. Renu Bhatt, Head Chairman
(11) Prof. B.N. Tiwary, Professor Member
{iii)  Prof. Ragini Gothalwal, Expert
(iv)  Ms. Alka Ekka, A ssistant Professor Member

At the very outset the HOD and Chairman of BOS welcomed all the esteemed members and
placed the drafi prepared to revise course structure and scheme of examination in the light of
UGC directives as per CBCS scheme to be implemented from 2017-18 The Syllabus of M.Sc

Biotechnology and Pre Ph.D course work was also updated and placed before the committee,

I'he 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: Bioxcchnology-Chcmistry~Zoology
Group B: Bi«ntcchnology-Chcmif;lry-Bolany

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

P
G ’
) ¢ IR e 4 '$'5ff-t‘r:‘ 4
2 M Tya, - Ry e T Al
Dr. Renu Bhaft /// Prol. B, N, Tiwary Prof. Ragini Gothalwal Ms. Alka Ekka
Chairman Member Expert Member
Criteria - I (1.1.3)
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| PG | Semester/ Integ. UGIPG Vil Semester
| code Course ‘ Subjects [Hoursl  [Hours/ | Credits
opted | _ semester | week
[LBTC 701 | Core-1 | Cell Biology 8 | 03 03
| LBTC 702 | Core -2 Mlcrobuology 48 03 03
[ LBTC 703 | Core-3 | Biochemistry (Regulation & 48 03 | 03
o | Metabolism)
, LBTC C704 | Core4 | Recombinant DNA Technology & 03 03 |
B || Laboratory o 2
| LBTC 705 ! Lab01 | Laboratory -1 96 06 03
CF| I (based on Core -1 & Core -2)

FLBTC 706 |Lab02 | Laboratory - 2 9% 06 03
P — (based on Core -3 & Core-4)

i | | Total e 384 24 18 |

S BN N I =

‘ PG Scmcslerl Integ. UGIPG Vil Semester

Code Courae Subjects [ Hours! Hours! | Credits
lopted ... oo semestor | week ‘
LBTC 801 _T Core -1 1 Malecular Biology 4B 03 ] G3
L8TC 802 "Core -2 | In*muno)ogy 43 o3 | o3
IBTC803 |Core-3 | Biotechniques 48 03 03
'LBTC 604 \ Cored | Enzymology and Enzyme Technology 48 [k 03
Labonlory ==
1LBTC 805 | LabO!l Laboratory- | %6 | 068 | 03
= | {vased on C'\ru 1 & Core-2) | i,
LBTC 805 Lab 02 Laboratory -2 o5 [} 03 [
B | (based on Core -3 & Core4) A
| Total 364 | 24 18
(PG 1l Semester/ Integ. UGIPG IX Samester - ~—3 l
Code Course [ Subjects {Héum "] Hours/ | Credits |
B opted | semester | week | i
| LBTC 801 Core -1 | Plant Biotechnclogy 43 03 03 | -
LBTC 902 \ Microbial Bbatechno&ogy 48 03 Ao'a 1
LBTC 903 | Core - I Animal Biotechnology 48 03 | 03 |
IBTC 004 | Eleclive | =) Bioprocess Technology a8 | 03 03
LBTC 905 \ by Genomics & Proteomics
LBTC 806 c) Molecular Cragnostics [
LBTC 807 | d) Food Technology I 1
Laboratory
| LBTC 908 Lab 01 Labota!cry -1 %6 05 03
; U | (based on Core -1 & Core -2) f— |
LBTC 908 Lab 02 ; Laboratory -2 96 08 03
| {(pased on Core -3 Elective) . (ST |
[ | Total 3/ | 24 18
PG IV Semester/ Intag feg. UGIPG X Semeater B 7 =
Code [ Course | Subjects Hours! Hours! | Credits
OG- k. aga e semester | week TS
LBTC 1001 | Core -1 Boinformatics & Statistics " 03 03
B “I"Skill Development Courses L == Sl
LBTC 1002 | Elective | a) Plant metabolic Engineering 48x2 | 03=2 03x2
LBTC 1003 b} Gene Therapy &Nanomedicine ‘
LBTC 1004 ¢) Indusirial & Farmentation Technology |
LBTC 1005 d) Immunotechniques |
LBTC 1006 &) Entrapreneurship Management in
Botechnology [
| LBTC 1007 f) Environmental Biotechnology A [ S
LBTC 1008 | | Dissenation 288 | 18 7_08103
| Total 432 | 27 18

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)
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Course: Recombinant DNA Technology
Course Code: LBTC 704
Course Credit: (3-0-0) 3

Unit - 1

r————— r
Nntracducticon o markser anc.d

Unit -4

m!’lasmid. Bacteriophage, and other vectors, Cosmid expression vectors, DNA
igases, Joi

f DNA Fragments in vitro, cohesive and blunt end ligation, linkers, adaptors,

Homo polymer tailing, Preparation of the Gene construct, Construction of genomic and c-DNA
libraries,

Unit-5

DIessio s

e o translation OMaso
agenesis, Targeted

| engineerng, gen'e replacement, gene editing, gene

reaulation and gene si

lencing

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)
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PG Il Semester/ Integ. UG/PG VIl Semester, Core- 3

Course: Biotechnigques
Course Code: LBTC 803
Course Credit: (3-0-0) 3

Unit- 1
b STV, TTdST=LUTNTU S alld TIUGTEe ST

MY I L TVITEEN

Evaluation Scheme:

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)
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PG Il Semester/ Integ. UG/PG IX Semester, Core-1

Course: Plant Biotechnology
Course Code: LBTC 901

Course Credit: (3-0-0) 3

Unit - 1

Unit-2

S oo 31 s s o5 e Pt o v 150

Unit-3
Basis of tumor formation, hairy roots, features of Ti and Ri plasmids, mechanisms of
transformation, binary vectors, use of 35S and other promoters, genetic markers, use of
reporter genes, transformation on monocots, Transgene stability and gene silencing, Herbicide
and insect resistance , Plant Genetic Engineering: Transgenic plants, Genetically modified (GM)
plants (Bt cotton, BtBrinjal)

Unit-4 ;}/"

s ML

Phetoregulation and phytochrome regulation of nuclear and chloroplast genes exprassion

Molecular biology of light and dark reactions of ph i
( oto j
nitrogen fixation, Genetics of nifgenes e e e

Unit-5

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)
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PG Ill Semester/ Integ. UG/PG IX Semester, Core-2

Course; Microbial Biotechnology
Course Code: LBTC- 802

Course Credit: (3-0-0) 3

Unit-1

unit -

Unit-3

Unit- 4

Baculoviruses.entomopathogenic fungi,
Bacillus thurinigiensis, Bacillus sphaericus, Bacillus popilae, Microbe derived inhibitors.
Entamopathogenic viruses (Baculovisus, Nuclear Polyhedrosis Virus)

Unit-5

/ﬁ?\fu..g—‘ et

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)
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PG Il Semester/ Integ. UG/PG IX Semester, Core-3

Course: Animal Biotechnology
Course Code: LBTC 903

Course Credit: (3-0-0) 3

Unit -1

Introduction to 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, Biology and characterization of
the cultured cells. Basic techniques of mammalian cell cultures in vitro.

Unit-3.

—

Unit -4
Cell synchronization, Cell transformation, Apoptosis, Cryopreservation, Common cell culture
contaminants.

Unit-5
Applications of animal cell culture: cell culture based products. vaccines, Hybridoma technology
d monodonal antibodies, stem cells and WWMOW.

an, organotypic and histotypic cultures.

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)
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Course: c) Molecular Dignostics
Course Code: LBTC 9086

Course Credit: (3-0-0) 3

Unit -1

Unit- 2
Ligase chain reaction, nucleic acid sequence-based amplification, branched DNA detection.

Introduction to common aiiroved kits and_their aiilications. RT-PCR, relative RT-PCR,

Unit-3

F‘

Unit-4

cleavage; aileie-speciﬁc and multiplex !!! compel!!ve o|||gonuc|eol|!e priming. proLm

truncation
Unit-5

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)
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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

ln oduction

to Bioinformatics, Searching database and locating genes, Alignment of gene
SEQUENCLeS JA’F‘..-’JIL""JL')'Fl-"""“"“"-“--"'"‘ = SNee i i = AICUId

nucleotide sequence, Predicting ORFs, location of trans d e g
polypeptide sequence of the extracted core nucleotide sequence, application of bicinformatics.

Unit-2

PPESItTLL L LA AL LIS

Unit-.3
computational methods applied to design the drugs: QSAR and !!5!!! me!!o!s, !!!!

software demonstration

Unit-4

Diagrammatic, graphical and tabular representations of data, measures of central tendency,
dispersion, skewness and kurtosis. Linear regression, Pearson correlation coefficient and Rank
correlation

Unit-5

Basic concepts of hypothesis testing, two kinds of error, level significance, p value, t- Test for
mean and difference between two means, partial t-test., and Chi square test for goodness of fit.
Analysis of variance for one way and two way classified data

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)
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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, 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-3

Terpenoid pathway: The basic structure, 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-4

Polyketoid pathway: The basic structure, 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

produchon of secondary metabomes Technology of p cell cuiture for pro
chemicals; Bioreactors systems and models for mass cultivation of plant cells, Plant Therapeutic
proteins, Edible vaccine. Bioplastic

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)
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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 manipulaticn — Diabetes, Phenylketouna, 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 development, uses in Nanomedicine and therapeutically
applicatiens in medical biotechnoiolgy

Unit-5

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

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)
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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

Intreduction to antigen and antibody interaction, Methods for generation of antibody; Monocional
antibody and Hybridoma technology: Antibody engineering and ScFvs, Abzymes,
Immunoprecipitation based methods; Agglutination ba i mmunological assays
based on molecular binding on solid support )
Methodological options and considerations. Methods for determination of Antigen antibody
affinity: Equilibrium dialysis; SPR;

Unit- 2

“ based on antigen antibody inetarctions: Immunocytochemistry,
Immunohistochemistry, immunoelectronmicroscopy. Imagining techniques based on
immunofluorescence: immunofiuorescence 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, Techniques for cell cycle analysis, Assays for apoptosis and cell death,
Cell functional assays-lymphoproliferation, Cell-mediated cytotoxicity, mixed lymphocyte
reaction, Detection of apoptosis

Unit-3

Immune response and bacterial, parasitic and viral infections, Immunization, strategies:
\accination: Recombinant DNA and protein based vaccines, Peptide vaccines, conjugate
vaccines: Passive Immunization: Antibody, Transfusion of immuno-competent cells, Stem cell
therapy, Cell based vaccines, edible vaccines; Immunoinformatics and vaccine design

Unit - 4

Manipulation of the immune response: Regulation of unwanted immune responses and
immunomodulation against autoimmunity, transplantation rejections, cancer therapy, congenital
and acquired immunodeficiency; tolerance and autoimmune diseases, Transplantation and
Tumor 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 immunological disorders: ex. DiGeorge syndrome, humoral
immunodeficiency, cellular immunodeficiency (due to defects in IFNg receptor a and b chain,
MHC Class 1)

[ A\.'-"? -

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)
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PG IV Semester/ Integ. UG/PG X Semester, Elective

Course: e) Entrepreneurship Management in Biotechnology
Course Code: LBTC1006
Course Credit: (3-0-0)3

Unit-1

Unit-3 .

umit- 4

sm IL

_ 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

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)
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PG IV Semester/ Integ. UG/PG X Semester, Elective

Course: f) Environmental Biotechnology
Course Code: LBTC1007

Course Credit: (3-0-0) 3

Unit-1

Components of Environment - Hydrosphere, lithosphere, atmosphere and biosphere —
definitions with examples: Interaction of man and environment. Environmental Studies as a
multidisciplinary subject

Unit- 2
Global Environmental Problems - Green House Effect, Acid rain, Ozone depletion, salination,
biodiversity loss; chemical and radiation hazards.

Unit-3

Environmental pollution and degradation- Pollution of air, water and land with reference to their
causes, nature of pollutions, impact and control strategies; noise pollution; Habitat Pollution by
Chlorinated Hydrocarbons (DDT, PCBs, Dioxin etc)

Unit-4
Environmental Management - Concept of health and sanitation, environmental diseases —

infectious (water and air borne) and pollution related, health hazards due to pesticide and metal
pollution, solid waste management

Unit -5
Bioremediation - Oil spills. pesticides, Wastewater treatment, chemical degradation, heavy
Metals

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)
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PG IV Semester/integrated UG/PG XSem, Laboratory

Course: Dissertation
Course Code: LBTC 1008
Course Credit: (0-3-12) 9
S.No. | Examination = | Duration | % ofMarks
1  Internal Assessment ‘ 2hour L@y .
| 2 End Semester | 3 hour [ 110

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

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)




