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SYLLABUS
FOR

M.Sc. SEMESTER PATTERN IN BIOTECHNOLOGY SUBJECT, GO NDWANA UNIVERSITY

GADCHIROLI (M.S.) INDIA

SEMESTER — | (THEORY)

MARKS
PAPER - | BT1-T0O01 CELL BIOLOGY 80
PAPER - Il BT1-T002 MICROBIOLOGY 80
PAPER - Ill BT1-TO03  BIOPHYSICAL TECHNIQUES 08
PAPER - IV BT1-T0O0O4 MOLECULAR BIOLOGY 80
PRACTICALS
PRACTICAL - | BT1-LAB1 B 80
PRACTICAL - II BT1-LAB2 AN 80
SEMINAR / BT1-INT1 //j‘ N 25
JOURNAL CLUB /ASSIGNMENTS EACH THORY PAPER @ 20
‘/<\\m
))
SEMESTER — Il (THEORY) \@ =4
)
MARKS
%&o
PAPER - | BT2-TO0O5 ENZYMOLOGY 80
PAPER - Il BT2-T006 IMMUNOLOGY AND IMMUNB& I@L TECHNIQUES 80
PAPER - Ill BT2-T007 MOLECULAR BIOLOGY-AND BIONFORMATICS 80
PAPER - IV BT2-T0O08 INDUSTRIAL BIOTE HNOL, GY 80
PRACTICAL - lll BT2-LAB3 80
PRACTICAL - IV BT2-LAB4 80
SEMINAR / BT2-INT2 25
JOURNAL CLUB /ASSIGNMENTS EACH THORY P 20
MARKS
PAPER - | BT3- T 9" ANIMAL BIOTECHNOLOGY 80
PAPER - Il BT3- : ANT BIOTECHNOLOGY 08
PAPER - Ill BT3- n \, GENETIC ENGINEERING 80
PAPER - IV BT3- TOlZ ” APPLIED BIOTECHNOLOGY 80
PRACTICALS
PRACTICAL - | BT3-LAB5 80
PRACTICAL - II BT3-LAB6 80
SEMINAR / BT3-INT3 25
JOURNAL CLUB /ASSIGNMENTS EACH THORY PAPER 20
SEMESTER — IV (THEORY)
MARKS
PAPER - | BT4-T013 ENVIRONMENTAL BIOTECHNOLGY 80
PAPER - Il BT4-T014 APPLIED ENVIRONMENTAL BIOECHNOLOGY AND ECOLOGY 80
PAPER - Il BT4-T015 ETHICS, PATENTING AND BMENTREPRENEURSHIP 80
PAPER - IV BT4-T016 RESEARCH METHODOLOGY ANDIBSTATISTICS 80



PRACTICALS AND PROJECT WORK

PRACTICAL - | BT4-LAB7 80

PROJECT WORK BT4- 100

SEMINAR / BT4-INT1 25

JOURNAL CLUB /ASSIGNMENTS EACH THORY PAPER 20
APPENDIX A

MASTER OF SCIENCE (BIOTECHNOLOGY)

TWO YEAR (FOUR SEMESTERS) DEGREE COURSE
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| | BT1-T001 | Cell Biology 4 4 3 | 75 30 7514
I I BT1-T002 | Microbiology 4 A 75 30 75/4
((
\ )|
| I} BT1-T0O03 | Biophysical Techniques| 4 41" 3 75 30 75/4
I\
| Il
I v BT1-T004 | Molecular Biology 4 O -4/ 3 75 30 7514
AN
| BT1-LAB1 Laboratory Exercise 1 ﬁjBV 8 8* 90 36 90/4
F—2 \
I BT1-LAB2 | Laboratory Exercise 2 NS y& 8 8* 90 36 90/4
| BT1-INT1 Seminar / Journal Club 2 20 08 20/1
Assignments .
N
Total ] 18 16 34 320 320/ 17 180/ 8
Il | 1 | B72T005 | Enzymology . .. | 4 4 3 75 30 75/
1] 1l BT2-T006 Immunology ~~—>\ and| 4 4 3 75 30 7514
Immunological
techniques
I I} BT3-T007 | Molecular Biology and| 4 4 3 75 30 75/4
Bioinformatics
1] 1\ BT2-T008 Industrial 4 4 3 75 30 75/4
Biotechnology
1] BT2-LAB3 Laboratory Exercise 3 8 8 8* 90 36 90/4
1] BT2-LAB4 Laboratory Exercise 4 8 8 8* 90 36 90/4
I BT2-INT2 Seminar / Journal Club 2 2 20 08 20/1
Assignments
Total 18 16 34 320 320/ 17 180/ 8
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1 11} | BT3-T009 | Animal Biotechnology 4 3 75 30 75/4
2 [m Il BT3-T010 | Plant Biotechnology 4 3 75| 3 75/4
3 (m 1] BT3-T011 | Genetic Engineering 4 3 (75 3 75/4
e
4 [ v BT3-T012 | Applied Biotechnology 4 3 B 75 30 7514
N\
5 1] BT3-LAB5 Laboratory Exercise 5 8 8 NH )‘ 90 36 90/4
’J\\‘;/
6 1] BT3-LAB6 Laboratory Exercise 6 8 8 N /}* 90 36 90/4
7 1] BT3-INT3 Seminar / Journal Club | 2 2% 20 08 20/1
Assignments e
(N
8 Total 18 | 16 | 347 320 320/17| 180/
(( ™\
9 [ Iv |1 BT4-T013 | Environmental 4 R 75 30 75/4
Biotechnology A
P p—
10 | IV 1l BT4-T014 | Applied Environmental| 4 ™\ \) 4 3 75 30 7514
Biotechnology and 1))
-/
Ecology ;,,/
11 | IV 1l BT4-T015 Ethics, Patenting ang 4 4 3 75 30 75/4
Bio-Entrepreneuship ~} \\
12 | IV \Y, BT4-T016 | Research Metho 19@3 4 4 3 75 30 75/4
and Biostatistics~— "\
13 | IV BT2-LAB7 | Laboratory efdég? 8 8 8* 90 34 90/4
N ~
14 | IV BT4 Project Work 8 8 8* 90 36 90/4
15 | IV BT4-INT4 Seminar / Journal Cluby 2 2 20 08 20/1
Assignments
16 Total 18 16 34 320 320/ 17 180/

3

Note: T= Theory; P= Practical/lab, * = If requirddr two days.

Minimum marks for passing 32 out of 80 in each Tiggmaper

Minimum marks for passing 40 out of 100 in eachcBeal/lab and Project work and minimum of 08 out

of 20 in the internal (journal club/assignment)ekzation of that semester.

Minimum marks for passing 10 out of 25 in seminar



APPENDIX B
MASTER OF SCIENCE (BIOTECHNOLOGY)

TWO YEAR (FOUR SEMESTERS) DEGREE COURSE

A) Pattern of Question Paper

1. Four units in each paper.
2. One question on each unit.
3. Fifth question on all units.
4. Maximum marks of each paper 80
5. Projects shall be evaluated by internal and exteemamlner/s 50% marks of project shall be
given by internal and external examiners each. N N
6. Duration of question paper is 3 hours. A \
7. Practical/lab examination of 80 marks. Dlstrlbutmfnna,r}gs %all be 40 internal and 40 external.
Internal practical/lab of 20 marks. \\ //
// > 0
)
R,

General Instructiomctions
\\ )

Each paper is supposed to cover minimum 60 N\o\uw teaching and 240 clock hours per semester
for all the four papers.

Each Question paper shall have five quesi/t@;bé\éﬂttal marks/credits.
N4

There will be four long questions one:

es@h freaah unit. A long question can be subdivided into
two short questions.
Fifth question shall comprise of R\k erS/ shoresgtion one question of each unit.

There shall be internal choice from each unit.

AN\
Practical examination shall be-of minimum 12 haand may spread over two days,
There shall be at least one major and two minoeexgnts in the practical examination
Minimum passing marks are per the marks/credit amee

Every student shall be required to participatedncational/industrial tour atleast once during R@rse.



M. Sc. Biotechnology Semester 111

Paper |-Animal Biotechnology

Unit 1 Introduction to Animal Cell Culture

A. Animal Cell Culture: Equipments and materials faorinaal cell culture
technology. Various systems of tissue culture, athges and limitations.

B. Culture media: natural media, synthetic media,rxdd salt solutions.

c. Brief discussion on the chemical, physical and mngta functions of
different constituents of culture medium, role ofOL serum and
supplements.

D. Characteristics of cells in culture: contact inhds, anchorage dependence,
cell-cell communication. Qf\\“

Unit 2 Methods of Animal Cell and Tissue Culture\\ \‘

A. lIsolation of animal cell material: varloug\méthM$eparatlon of cell types,
advantages and limitations. t 2.

B. Primary Culture: behavior of ceﬂs qsropertles lityti explant culture;
suspension culture. A\ /

c. Established cell line cultures:! /deﬁnltlon of cdihes, maintenance and
management; cryopreservatlon ge\{;nplasm consenvatadl adaptation.

D. Three dimensional cultures/

\\

Unit 3 Scaling up of animal cel‘l\ Iture

A. Apoptosis: measurement of cell death. apoptosigtideomain, role of
cytochrome C) N
Cell synchronlzatloF&{rﬁj cell manipulation
Cell transformati o}} Cell cloning
Tissue engineering-"design and engineering ofgigsssue modeling.
Stem cell cultures, embryonic stem cells and theflications

moow

Unit 4 Application of Animal Tissue Culture

A. Mass production of biologically important compounésg. vaccines),
cytotoxicity and diagnostic tests.

B. Manipulation of reproduction in animals: artificisdsemination, embryo
transfer (multiple ovulation, multiple ovulationtwiembryo transfer)

c. In vitro fertilization technology: embryo cloning and emtmyc stem cell.
embryo transfer in human.

D. Application of animal cell culture: transgenic amais mice, large animals,
xenotransplantation, use of transgenic animalssieade interruption.



M. Sc. Biotechnology Semester 111

Paper |1- Plant Biotechnology

Unit 1 Introduction to Plant Tissue Culture

A.

moOow

Brief introduction to conventional plant breeding

Introduction to cell and tissue culture technique.

Tissue culture media (composition and preparation)

Role of growth hormone in plant tissue culture {asxcytokinins)

Callus and suspension cultures: initiation and teai@nce of callus and
suspension cultures; single cell clones.

N

VRN

(( \\1\\
N\ N

Unit 2 Techniques of Plant Tissue Culture N

A.

F.

Organogenesis. embryogenesis; transfer/ﬁ&dei;nadairﬂ of whole plants
in soil. A\)

Shoot tip culture: rapid clonal propaqatlﬁn anddpiction of virus free
plants. \Qo

Embryo culture and embryo rescue

Hybrid plants: protoplast |solat|on4\eulg:ﬂre andin.

Selection of hybrid cells and regeneratlon of hylplants, symmetric and
asymmetric hybrid, cybrid. [3\_5:\1\]

Production of haploid planxs anther and pollertwek for production of
haploid plants. N\ //

Unit 3 Plant transformation tect \ology

E.

Basis of tumor formation,-hairy root.

General features of ;an Ri plasmids.

Mechanism of DNA\R{&nsfer role of virulence genese of Ti and Ri as
vectors, binary vejors

Methods of nu&&&qr transformation, biological arg/gcal transformation
methods.

Chloroplast transformation.

Unit 4 Application of Plant Tissue Culture

A.

IONMOOw

Applications of plant transformation for productywand performance
Herbicide resistance -phosphoinothricine glyphgsatkonyl urea.

Insect resistance-Bt genes.

Virus resistance, coat protein mediated nucleodagsne.

Fungal resistance, disease resistance, nematosianes.

Improvement of crop yield and quality - Long sH## of fruits and flowers.
Male sterile lines.

Transgenic plants as a food- golden rice, pomaigargane, sweet corn.



M. Sc. Biotechnology Semester 111

Paper 111 Genetic Engineering

Unit 1 Introduction to Genetic Engineering and Gene Selection

A. Isolation of DNA from the source (plant, animal cnobes)

B. DNA manipulation enzymes: nucleases (exonucleasdseadonucleases),
ligases, polymerases and topoisomerases.

c. Restriction enzymes and their types, restrictiordification system, DNA
modification enzymes

D. Gene isolation and purification: general methodsot@un method for
producing gene library, cloning specific genes ygrrdlzatlon and reverse
transcriptase methods, direct selection of a qehe)

)
/o '::;\\\ii;i:/‘/ |
Unit 2 Cloning Vectors and rDNA Preparation | )

))

A. Cloning vectors: Plasmids as vecﬁgfs general cheniatics of plasmids,
bacterial vector plasmids, yeaSt ~vector plasmidsasy artificial
chromosomes. Viral vectors (Iambdé M13). Cosmictaes, phagmid
vectors. @)

B. Insertion of DNA and ligation: Bmsgs terminal ted@rase method (dA:dT
joints); Boyer-Cohen- Chang experlment (cohesivesgn8utt joints (T4
DNA ligase); current ligation. t@chnlques (blunt-digghtion, complementary

end ligation) linkers, ada tors homopolymer talin

a

Unit 3 Molecular Probe and T NA Sequencmg

A. Gene libraries and- j‘\“‘écular probes: Molecular esdior detecting nucleic
acids and proteir _\}Genomlc DNA library, cDNA likya

B. Nucleic acid hybridization (Southern, northern).tidndy probes (western
blotting, immunoprecipitation and south-westerresaing).

c. DNA sequencing: Sanger-Coulson dideoxynucleotidethote Maxam-
Gilbert chemical cleavage method, automated DNAIseqing.

Unit4 Insertion of Foreign DNA into Host Cells

A. Transformation: DNA uptake by bacterial cells.

B. Transfection: Chemical and physical methods, Veattors. Polyethylene
glycol, DEAE-dextran, calcium phosphate coprectpta dimethyl
sulfoxide, liposomes, microinjection, macroinjeatio electroporation,
biolistics, somatic cell fusion, viral vectors (gle- and two-strain
packaging).

c. Gene transfer by pronuclear microinjection




.M. Sc. Biotechnology Semester |11

Paper 1V Applied Biotechnology

Unit 1 Gene Amplification and Expression

A. Salient features of expression vectors.

B. Expression of foreign gene: expression of eukarygegnes in bacteria,
expression of foreign genes in yeast, insect andmslian cells.

c. Processing of recombinant proteins: refolding aatliszation.

D. Protein engineering- addition of disulphide bndarging amino acids,
modification of metal cofactors, changing proteaﬂlwty active site
modification. 2

E. Amplification of DNA: Polymerase chain rea(?nblq

//'= s\\ \>
Unit 2 Gene Theory and Therapeutic Products - )

A. Production of monoclonal bodles bx @hage displaghrieque using
filamentous phage vectors. 1

B. Gene Therapy: somatic and gehﬂime random and etiig gene
replacementn vivo andex-vivo gene ﬂellvery, retrovirus gene transfer
system, advantages and dlsadvanTéges of adenmdlersp-associated virus,
herpes virus vectors, gene carmtlon replacemegientation, editing,
regulation and silencing. Genq therapy of humaeadiss.

\\
Unit 3 Production of Commerci Pmducts by GMOs

A. Role of rDNA technology-in production of alcohol

B. Role of rDNA techno\\%\yfln production of vitamin@scorbic acid, vitamin
B12) A\

c. Role of rDNA techhobgy in production of vaccin@accinia viral vaccine,
polio vaccine) «

D. Role of rDNA technology in production of hormonasulin, oxytocin)

E. Role of rDNA technology in production of antibiadic (streptomycin,
penicillin)

Unit 4 Plant secondary metabolites and Nanobiotechnology
A. Plant secondary metabolites: phenylpropanoid pathsl@kimate pathway,
alkaloids, industrial enzymes, biodegradable ptastpolyhydroxybutyrate,
therapeutic proteins, lysosomal enzymes, oleodititipaing technology.
B. Green house technology: principle and application
c. Concept of nanobiotechnology and application of otéstechnology in
medicine.



M. Sc. Biotechnology Semester 111

Practical-V (ANIMAL AND PLANT BIOTECHNOLOGY)

Compulsory Practical
1. Callus propagation, organogenesis.
2. Development of primary cell lines/maintenance déklshed cell lines.
3. Plant protoplast isolation, fusion and protoplasgture.

Optional Practical

1. Preparation of animal cell culture media.

2. Initiation of primary culture from Chick embryo

3. Preparation of single cell suspension from splelem#/thymus
4. Cell counting and cell viability. /;:(\\\s
5. Trypsinization of monolayer and subculturing. /\\\\\

6. Preparation of plant tissue culture media. //iﬁ:;{\\%

7. Surface sterilization. I\

8. Organ culture. (&

9. Anther culture: production of haploids. N/

10. Micropropagation of banana, citrus, pa %\ﬁl@ﬂf%c

11.Embryo culture of different plant speues/
12. Effect of various growth hormones on cettdwlsmml cell proliferation
13. Cytological examination of regenera@d ﬁants

14. Agrobacterium culture and selectlon of\trénsforreant

Practical VI (GENETIC ENGINEERIN@AND APPLIED BIOTE CHNOLOGY)
N

Compulsory Practical

Optional Practical N\
Recombinant DNA echnology: characterization ofgfarmants.
Cell transformation by viruses.

Northern blotting

Isolation of Lambda phage DNA.

Construction of restriction map of plasmid DNA

Cloning in plasmid/phagemid vectors.

Gene expression i coli and analysis of gene product
Demonstration of technique of RT-PCR

Replica plating technique.

10 Induction of beta-galactosidase in straing&ofoli (1+ and I-).
11.Production of polyhydroxybutyrate (PHB) and its lgaes
12.Production of industrial enzymes and its biocheirasaay.

13. Production of rDNA by ligation method.

14 Extraction of DNA from plant source.

CoNoOR~WDNE



Note: In addition to the 3 compulsory practicals, ast&aoptional practicals from
each section must be conducted within the semester.

TEXT BOOKS & REFERENCES FOR THEORY AND PRACTICALS:

TEXT BOOK OF BIOTECHNOLOGY, R.C.DUBEY, 2009, S.CHAN DELHI

INFRASTUCTURE AND OF CELLS, BUTTERWORTH, HEINEMANM2004, OPEN

UNIVERSITY PUBL.

3. A TEXTBOOK OF MICROBIOLOGY, R.C.DUBEY,D.K.MHESHWARY 2009,
S.CHAND

4. PLANT PHYSIOLOGY AND  BIOCHEMISTRY, S.K.SINGH,SEEM
SRIWASTAVA, 2009, CAMPUS BOOKS INTERNATIONAL

5. EXPERIMENTS IN  MICROBIOLOGY, pL)\NJ PATHOLOGY  AND
BIOTECHNOLOGY, K.R. ANEJA, 2003, NEW AGE) INT.PVITD

6. CELL BIOLOGY GENETICS MOLE BIOLOGY/E\ZOIfUTION AND EOLOGY, P. S.
VERMA, 2005, S. CHAND SN

7. BIOTECHNOLOGY (E.H.), B. D. SING S@OB@KALYANIPBLICATION

8. CELL AND MOLECULAR BIOLOGY GE Tf) KARP, 2007. JOHNVILLEY AND
SON PVT. LTD. )

9. CELL BIOLOGY, C.B. POWAR, 2005, HWALAYA PUBLISHINGHOUSE.

10.CELL BIOLOGY, VARMA AND AGRAWAL 2005, S. CHAND, DEHI

11.PLANT PHYSIOLOGY AND/B‘F@CHEMISTRY S. K. VERMA, @06, S.CHAND,
DELHI %

12.CELL, B. LEWIN, 2007, JONES AND BARTLETT PUBLISHERONDON.

13.CYTOLOGY, VERMA AND_\RGAWAL 2005, S. CHAND, NEWDEHI

14. TEXT BOOK OF PRACTIC AL BOTANY VOL-I AND II, B. P. RNDEY, 2008, S.
CHAND, DELHI S

15.TEXT BOOK OF BOTANY, S. N. PANDEY AND P. S. TRIVEDI2008, VIKAS
PUBLICATION HOUSE; DELHI

16.GENETICS, C.B. L%\AR KALYANI PUBLICATION

17.BIOTECHNOLOGY, U. SATYANARAYAN

18. GENE AND GENOME ANALYSIS, RECHARD RICH

19.GENES, C.B. POWAR

20.GENOME BY LEWINS

21.CELL BIOLOGY BY G. KARP

22.ANIMAL BIOTECHNOLOGY BY RANGA

23.CULTURE OF ANIMAL CELLS BY FRESHNEY

24.PLANT BIOTECHNOLOGY AND ITS APPLICATION IN TISSUE OLTURE BY

ASHWINI KUMAR
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