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UNIVERSITY OF MUMBAI \

Rewvised Syllabus for thé
M.Sc. (Part II)

In

Biotechnology

\(VV .e.f. the academic year 2009-2010)
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VLSc. (P: S
(Part-11) ip Biotechnology

(Revi iscd Syllabus w e f, 4¢. ademic year 2009-2010)

UNIT STRUCTURE OF THE SYLLABUS

aper V Paper V |
Papet ¥ | - Paper Vi | Paper VII Paper VIII
(pmputationa Cell lhulcchnolug\- | Vinufacturing | rasirenmantal

otechnology
Biotc & | processes and medical | Biotechnology

: i diagnostics. [ And Legislation
/’ .
(it Topic Unit Tonic —_ : - T X
Unit | opic S Unit Topic Unit lopic
| } _ ]
\ g .3 I ‘ ‘ Lnviron |
l k Biostatistics I Plant .lissuc [ Bioprocess I mental l
| culture ) Technology i biotech-
i I And lts l nology
« Apphlications "
‘, ! : | Feology \
| Computer 11 \nimal  cell v Microbial Y
L Application culture Products ‘L
! ! ‘|
'a I | | | | ' \‘
| e m .o . : i l.
I | Bioinformaties | [ Develop- [ Medical T i
| ; mental diagnostics '1|
|

Biotechnology

| Pharmacceutic
VI | Bioinformaties . VI YO e Cove PR

technology bhiotechnology
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PAPER V: WT A-
Vi COMPUTATIONAL BIOTECHNOLOGY

/UlTi't’q Topic \;ll)lnpu “TNo of
e e lectures.
I Biostatistics L. Statistical population, sample from | 30

population, Random sample. |
Confidence intervals
Central Tendzney: Mean, Median and Mode,
Standard Deviation

4. Gaussian Distribution and testing  for '.\
normality, Non-parametric tests (Sign test. ,»
| Wilcoxon  test, Mann-Whitney — Test | ‘»
Krushkal-Whilis test,), transforming data to |
create Gaussian Distribution, Testing for \
normality
Chi square test, contingency table
6. Hypothesis testing:- Theory of errors- Type
I and Type II errors, Null hypothesis, P
values-one v/s two tail P values, t-test(paired
& unpaired), z-test, Test of Significance.
Comparing three or more  groups-
Introduction to ANOVA, One way ANOVA,
repeated measures ANOVA, Friedman Test.
8. Correlation and Regression: Linear and
multiple Correlation and Regression.

2

2

W

~1

II Computer 1. Role of computers in health care and clinical | 30

Application decisions

Information system development

Clinical data bases

Computer-based patient records or diagnosis.

Spreadsheet and their applications.

Basic C programming

Introduction to statistical software like

MiniTab, SAS.

8. Algorithm. Computer program for random
no. generations

9. Design of experiments. And statistical
analysis of biological data.

S

III | Bioinformatics 1. Organization of biological data, databases | 30 —1\
(raw and processed), Quering in data bases.

7. Primers in biology(Designing of primers,

kinds of primers) :

3. Gene finding, motif finding and multiple
ce alignment.
L sequen g
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- Urotein g :

_ quence  analysis  (thcory and

ﬂlgorlthms) d ( g

Protein structype : .
cture analysis and applications.

—

| Bioinformatics | [ Gepe —— 30 |
I . °Xpression  profiling  and  its | 30
applications.

Microarray (eg]

mology and basics.

e : ..
i roarray analysis and organization of data
uman genome analysis

Proteomjcs.

Exploration of data bases, retrieval of desired
data, BLAST etc.

7. . -
Gene clusters and fusions, consensus

.G‘.U‘“.‘SS".N

//J séquences, exon intron finder, sequence logo.
Sy B
References

— . n e
seNo | Titleof theBook ~ T'Augmor _[ Publisher —

1 | A Introduction to Biostatistics | N. Gurumani | M J P Publishers

(Second Edition-2005) ;
2 | Basic Biostatistics (2003) B. Burt Gerstman Jones and  Bartlett
. _ : Publishers
g Biostatistics: Afoundation For Wayne W. Daniel John Wiley & Sons Inc.

Analysis In Health Sciences (
|| 7"Edition 1999)

4 | Fundamentals of Biostatistics | Veer Bala Rastogi Ane Books India
(2006)

5 | Biostatistics- The Bare | Nosman Streiner B. C. Decker Inc.
Fesentials ( Second Edition
2000)

6 | Computer Based Decision | E. A. Shortifile American Elsevier
Making in Medicine

7 Bioinforinatics : Sequence and | David W. Mount Coldspring Harbor
Genome  Analyvsis (Second Laboratory Press
Edition 2004)

§ Bioinformatics and Functional | Jonathan Pevsner John Wiley & Sons
Genomics ( 2003 ) | Publications
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PAPER VI: CELL BIOTECHNOLOGY

Unit | Topic

l- - l)l“n[ liSSllL‘
culture

-

| Subtopic T

——

e
i

[§)

2

v

Sccondary  plant  products:  Secondary
metabolites of plant factors affecting the
production in culture, sccondary metabolites
i culture and hairy roots.

Enhancement of product formation using
biotic and abiotic elicitors. Product secretion
natural  and  induced from suspension
cultures.

Biotransformations using cell cultures for eg
Vaniline production from capsicum

In  wvitro  storage of  germplasm,
cryopreservation.

Metabolic engineering in plants:
Introduction, examples. details of production
of golden rice

Biofuels: microalgae, transgenic jatropa

lectures
| lectures |

No of

30

I1 Animal cell
culture

11 Developmental
Biotechnology

o

(OS]

e

2.

Rinlogy of cultured cells

Culture vessels, Culture Media, Microbial
contamination, cross contamination.

Orean culture: Methods, behavior, of organ
explant, and utility of organ culture

Primary culture: Types, isolation of tissues,
culturing of differzat cells.

Cell lines: Development,  Subculture and
propagation, immortalization of cell line, cell
line designation, selection of cell lines,
routine maintenance, Cytotoxicity — cryo-
preservation

Cellular functions: Normal and Cancerous
cells, apoptosis, Immortalization and genetic
instability. Industrial production ot interleron
& crythropoeitin

[Human Eﬂbl‘)"OlliC development:  Events
during  fertilization, in-vitro  fertilization,
7Zonapellucidaa, glycoprotein,  Oelemma
protein and their role in fertilization, sperm
antigens and their functional significance.
Molecular and biochemical events during
sperm function

post fertilization events: carly embryonic

S
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IV

x\'nno—tcchnulog_\'

‘s

19

(P

&

N

devel . - '
clopment, cstablishing  multi-cellularity, |

tormat;
di10 . "
n “' h]ﬂ\“”.]- ‘\"“\r'\"nlc germ !_"\:_.r

racking of migrating cells

Molecul: .
lolecular mechanmism of sex hormone action
and  regulation of gene

V t.\pn‘;u-.m
Implantation  and

) cndometnnum  antigens
mvolved in implantation Imnmnnln;:# ol
pregnancy. Superovulation, embryo culture
and embryotranster technology.

lflt‘cnilit_\' and  reproductive  vaccines. |
I‘\l'k‘micrs I contraceptive  rescarch.
Cryopreservation  of  sex  gametes  and |
embryvos. Ethical issues related to embryo |
research. ‘

Introduction, synthesis of nanomaterials, |
biological methods, use of microbial system |
& plant extracts, use of proteins & templates |
like DNA.

Characterization of nanomaterials, analysis
techniques, properties of nanomechanical,
optical, magnetic  properties,  electrical
conductivity, thermal conductivity.

Carbon nanotubes

Nanorobotiocs devices of nature: ATP
synthese, the kinen, myosin, dynein, tlagella
modulated motion.

Nanomedicine: biopharmaceutics,
implantable materials, implantable
chemicals, surgical aids, diagnostic tools, |
Nanosensors, nano scanning, nano enabled
drug delivery system, nanorobotics in

medicine.

Application of nanomaterials n !
food.cosmetics, agriculture, environment |
management. D B
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@f the Book A
kS Colle h Lo ——— | Al —
| I/ plant Cells in liquid cyliya I)‘i;’::erl Publisher
(19 wler Hanser Publishers
| 7// Culture of Animal Ce]|g - AR e —
g Manual Of Basic Techniques ( - lan Freshney Wiley-Liss
4™ Edition, 2000)
3// [,,-,";zciplesj and  Practice Ofm‘_'
Animal Tissue Culture (2007) 2 Gangal Universities Press
— | Langman’s Medi |
edical — —
* | Embryology (9" Editioan T. W. Sadler. Lippincott  Williams
2004) & Wilkins
| Essential D vemental |
; ssentia evelopementa | J, e
Biology (2™ Edition 2 006) M. W. Slack Blackwell Publishing
/ . = =
Developemental Biology (8" | = - -
6 Editionp2006) 0logy (8" | Scott F. Gilbert ISinauer Associates,
| — 3 . = ne. = —
7 The Nanoscope encyclopedia | Dr. Parag Diwan and | Pentagon Press New
of nanosclence and | Ashish Bharadwaj | Delhi
nanochehnology, Vol. I (2005) :
T . A B
8 The Nanoscopt? encyclopedia | Dr. Parag Diwan and | Pentagon Press New
of nanoscience  and | Ashish Bharadwaj | Delhi ‘
— nanochehnology, Vol V (2005)
0 The Nanoscope encyclopedia | Dr. Parag Diwan and | Pentagon Press New
of nanoscience and | Ashish Bharadwaj Delhi
nanochehnology, Vol VI

and practices

(2005)
10 Nano forms of carbon and its | Prof. Maheshwar | Manad Nanotech Pvt.
applications (2007) Sharon and  Dr. | Ltd.
Madhuri Sharon
11 Biotechnanotechnology David Goodsell Wiley-Liss A John
lessons irom Nature (2004) Wiley and sons
12 Nanotechnology- Basic | Willson Kannungava, | Oversease Press
science and emerging | Smith, Simmons,
| technologies (2005) Raguse
13 Texbook of Biotechnology R. C. Dubey S. Chand and Co.
(2005) . . -
14 Nanotechnology- Principles | S. K. Kulkarni ggpltal Publishing
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\PER VII: MANUFACT :
PALI ACTURING PROCESSES AND MEDICAL DIAGNOSTICS.

150 | Topic ; e
Unit Subtopie —— s e
No of
[ Bioprocess . D lectures
Technology And . L\',Cl”l‘.”_“‘l\l:s in the coneept of biorcactor 30
: D Classification of biorcactors - geometry.

Its Applications )
Apphicationy mode of operat X |
peration, state ol mixing, cnergy

mpw Types of bioreactors- floe reactors.

(e reactors stirred tanks plug flow and

"L‘C.\’_Clc reactors,  discontinuous,  semi-

continuous and  Continuous reactors.

Parameters used for process monitoring with

associated  instrumentation  (pll,  temp.

pressure, foam  sensing & - control,redox
potential, dissolved oxygen, inlet & exit gas
analysis ).

5. Aeration, and scale up: Importance of O2 in
acrobic fermentation KLa and determination
agitation of KLa by SO3 reduction and
gaseous techniques.

4. Immobilised biocatalyst and their use in
reactors:  methods of immmobilisation,
industrial ~ perspective -  operational
considerations, advantages and
disadvantages.

(g

2

5. Solid state fermentation and its applications:

Downstream processing and its contribution
_ {0 process economics.
I1 Microbial Industrial production & application of : 50
Products 1. Polysaccharides/Micropolymers/biopolymers

— xanthan

2. Enzymes: Proteases. Lipases

3. Nuiraceutical — probiotics, prebiotics

4. 9.Solid state fermentation- amylase from
aspergillus niger, pectninase.

5. Alcohol production: wine production

6. Antibiotics-erythromycin & rifampicin.

7. Production of vitamin B12

111 Medical I. Introduction to clinical diagnostics, normal & 30
diagnostics reference \’Z‘tllECS, bmloglcfﬂl sample collection

& preservation, selection  of analytical
methods,

2. Chromosomal disorder: karyotyping, G
banding,

3. Immunodiagnostics: diagnosis of bacterial,

viral, parasitic, enteric diseases, L
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immunousszlys, cancer cytogenetics.

4. Immunological detection of organisms and
their antigens

5. Molecular diagnostics: viral —  [Hepatitis,
TV, Bacterial — tuberculosis, nosocomial
infections, Fungal- Candida, Dermatophytes,
opportunistic infections

e 0. Biofilms in medicine. .| -
AN Pharmaceutical 1. Introduction N 30
biotechnology 2. Vaccines-the seed lot system, production of

bacteria and viral and cellular components of
the vaccines, fermentations

3. Blending , filling and drying

4. Quality control

5. Invivo diagnostic —preparations and quality
control

- 6. Immune scra-preparation and quality control

7. Human immuno globulins-source materials,
fractionation and quality control.

8. Quality control and quality assurance of
sterile products-bioburden, test for sterility,
parametric release and pyrogens

References

Sr | Title of the Book Author Publisher
No
| 1 | Fermentation Microbiology & EL- Mansi & CFA | Taylor & Francis
Biotechnology. (2005) Bryce USA.
2 | Bioprocess Engineering (2" Eawion | M. Shuler & F. Dorling Kindersley
20006) Kargi Pvt. Ltd.
5 | Entrepreneurship & Business of S N Jogdand Himalaya publishing
Biotechnology house
4 | Manual of Industrial Microbiology & | Arnold & Julian ASM press
Biotechnology 2" edition (2004). Washington.

5 | Process Biotechnology fundamentals | S N Mukhopadhyay | Viva books pvt Itd.
2" edition (2004)

6 | Industrial Microbiology an | Michael, Neil, John
Introduction _ & Gary

7 | Diagnostic Microbiology s edition Elmer  Koneman, | Lippincott

~ Stephen Allen

8 | Molecular Microbiology: Diagnostic | Persing,  Tenover, | ASM press
principles & Practice (2004) Versalone Washington DC

9 | Pharmaccutical microbiology 7" ed., | Hugo Russell’s Edited by Stephen P. |
(2004) Denyer, Hodges and

Sean P. Gorman
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PAPER VIII: ENVIRONMANTAL BIOTECHNOLOGY AND LEGISLATION

" Unit | Topic Suh“('()j;iqci T T TINeof |

: lectures.

I Environmental L. Environment pollution: types, methods for 30
biotechnology measurcment  of  pollution,  pollution
indicators & biosensors

Solid waste treatment

Hazardous waslc management:

biodegradation of xenobiotics, pesticides,

food ,textile, petrochem, paper, industries,
leather biological detoxification,
phytoremediation.

4. Removal of oil spillage & grease deposits.

5. Biodiversity

I1 Ecology 1. Population ecology and biological control; 50

Community structure and organisation;

Sustainable development; Economic

importance of microbes, plants and animals.

3. Ecosystem dynamics and management;
Stability and complexity of ecosystems;
Speciation and extinctions.

4. Environmental impact assessment; Principles
of conservation; Conservation strategies;
sustainable development

111 l. Biotechnology & the law: objective, 30

IPR cvolution, basic structure of gene techniques,
applications, commercial potential of biotech
inventions, rational for IPR protection.

2. Patenting biotech inventions: objectives,

concept of novelty, concept of inventive step,

microorganisms, and moral issues in
patenting biotech inventions.

Plant  varieties  protection:  objectives,

justification, international position, plant

varieties protection in India.

v 1. Protection of geographical indications: 30

IPR objectives, justification, international

position, multi lateral treaties, national level,

Indian position

Protection  of  traditional  knowledge:

objective, concept of tiaditional knowledge,

holders, issuc concerning, bio-prospecting
and bio-piracy, alternative ways,
protectability, need for @ Sui-generis regime,

L traditional knowledge digital library

(TSI

.

(OS]

[\
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| 2. Case study  rel;
ety related 1o basamati rice &
. ropoicetin by Genetecly
O EIVIONmenta] o -
o mental laws: aets concerning land,
| aer and iy History of amendments
| PUHlllinn - story : amendments.
| N vars and - their - role,  Socail
L—- ements. [,{”,I,L'l“‘fN_(_i_(_)S. World scenario | ]
References
}' No TLitle Qf the B()_o_k‘ ;mr Publisher
1 ;11:‘11[01 Intellectual Property | Shiv Sahai Singh | Deep & Deep
NS Publications (p) Ltd
9] T " - % .
2 WTO f}nd Intellectual | By Talwar Serials Publications
- Property Rights Sabanna (2007)
| 0 IE)R: Unleashing the | Prabuddha Tata Mcgrow Hill
| I\no.wledge Economy (2003) | Ganguli publication
4 El'lvn'onmental Alan Scragg Oxford University
Biotechnology ( 2" Edition, Press
2005)
li 5 Environmental Indu Shekhar [. K. International
' Biotechnology- Basic Thakur Pvt. Ltd.
i Concepts and Applications
’ (2006) :
6 Environmental M. H. Fulekar Oxford & IBH
Biotechnology Publishing
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Practicals

l %llli{‘\lz}t Alignment - Phylogenctic tree R
— LAl _‘_,“‘,‘__‘_hf)]})gﬁ jl!ld”pnrulngs . hunmlngs
3 _I&ifql_i‘i;ijp‘ding S T
4 JREGG T -
S :\truulurc ol proteins - ulcnllﬁ&llﬂw_nﬁnfuﬁffmﬁéﬁ;cr;:;Fc;:mmgﬁiups, metal
- llonsete. CATH / SCOp classification of a given protein ;
0 | Biostats practical using any of the software available , ———
7 PTC - Media preparation -
= Seed sterilization
- Callus induction
- Protoplast isolation
- Somatic embryogenesis
3 ATC - Trypsinization
- Monolayer formation (fibroblast)
- Cytotoxicity
- Short term culture of humans lymphocytes for G banding of
chromosomes and Karyotyping —
9 Preparation of pregnancy detection kit (Demonstration) R
10 Growth analysis shake flask — cel] yield
11 Protein content of mushrooms op dry weight basis, spawn development
12 Alcohol fermentation: determination of alcohol content, sugar content Cole’s
method .
13 Isolation and purification of specific metabolite and its identification- enzyme
assays, bioassay
14 Bioremediation- isolation of metal tolerant organisms & study their growth
characteristics and pattern
15 Composting — physical & chemical parameters. .
16 Medical diagnos:ic — Identification of organisms from specimens (Multiple
drug resistant S. aureus, Pseudononas spps, Klebsiella pneumoniae, E. coli).
17 Sterility testing of injectable material-saline, injections, etc
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ANNUAL EXAMINATION PATTERN

Paper V 75 marks
Paper VI 75 marks
Paper VII | 75 marks
Paper VIII 75 marks
Practicals (inclusive of Viva-voce and journal) 100 marks

Desertation (inclusive of Viva, Presentation, Project Report) 100 marks

Theory and practical total marks 500 marks

ANNUAL THEORY EXAMINATION ASSESSMENT PATTERN

1. Every paper will have 5 questions of 15 marks each.

4 questions will be from each of the 4 units in curriculum. There shall be internal

choice .

Fifth questions shall comprise of any one essay or any three notes/ short questions

from any of the units.

4. Candidate is required to attempt all 5 questions (total marks 75 marks). Duration
of three hours.

[§9]
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