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SURI GURU RAM RALUNIVERg y

Core Paper
PBTC 102: Paper II: Tools & Techniques

Pre Ph.p, Course Biotech

No. of creditg=4
Unit - |
~ General principle, instrumentation and applicatio
el electrophoresis. i i chromatography,
ifugation — Types of centrifugation, |
- yp g aboratory operation and application. Digital probes

ectroscopic methods: principle and applications of UV-visible, IR, NMR.

Unit- 11

plications of X ray crystallography. Application of ELISA, RIA i
nicroscopes and application in biology, il T8 Peng

otomy, radiotracer techniques,

Unit 11

of buffers such as (phosphate buffer, Tris-HCl etc.)
nent of solution viz. molarity normality, molality etc.)
, glassware’s and working with equipments, Laboratory

gents in aquatic ecology, fish biology.
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SHRI GURU RAM RAI UNIVERSITY DEPARTMENT OF BIOTECHNOLOGY

Pre Ph.D, Course Biotech

PBTE 102: Paper |I: Plant Biotechnology No. of credits=4

Unit =1

1o cell & tissue culture, Tissue culture media composition & preparation.

Unit =1l

ast isolation, culture and fusion.
maclonal variations, cryopreservation.
Unit =1l

ites from plant cell cultures, Technology of plant cell culture for

er. Direct gene transfer method.
Unit =1V
oduction of herbicide resistance, insect resistance, disease

=% .
‘l

he production of industrial enzymes, antigens (edible

! ‘1: L
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SHRI GURU RAM RAI UNIVERSITY

(Estd. by Govt. of Uttarakhand, vide Shri Guru Ram Rai University Act no. 03 of 2017)

s of M.Sc. Biotechnology
from Academic Session

Fis %
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Shry G g iversi
uru i Unive :
Ram Rai University Department of Biotechnology

FINAL COURSE STRUCTURE- TOTAL CREDITS 86
(SEMESTER SYSTEM)

Course Code |Semester | T PICredits
MBTC 101 Cell Biology, Developmental Biology & Biophysics 400 4
MBTC 102 Biological & Radiotracer Techniques 200 3
MBTC 103 Molecular Biology & Genetics 300 3
MBTC 104 EiiChcmistry 200 3
MBTL 105 Lab Course based on course C 101 & C 102 003 3
MBTL 106 |Lab Course based on course C 103 & C 104 003 3

Core credits 223 Total Credits=22 7
Course Code Semester 11 L T P| Credits

MBTC 201 _[Immunology 400 3
MBTC 202 Microbiology & Microbial Genetics 400 3
MBTC 203 Molccular Endocrinology & Enzymology 400 2
MBTC 204 Biomaths, Biostats, Compulters Programming & applications 400 4
MBTL 205 | Lab Course based on course C 201 & C 202 003 3

MBTL 206 |Lab Course based on course C 203 & C 204 003 3

Core credits 22; Total Credits=22 22
Course Code | Semester III L T P| Credits
~ MBTC 301 _| Recombinant DNA Technology & Genomics 400 4
, N Bioinformatics, Legal Biotechnology & Bio Business 3
0302 |Management 400
| LLab Course based on course C 301 & C 302 003 ’
4 and Beverages Biotechnology 400 3
TResearch Methodology: Tools & Techniques 400
Chemical Sciences & Biomaterials 200
— — eutical Biotechnology & Drug Designing 400 3
: 3 _’ hnology 400
ced Bioin cs 400
= | Lab Cou sed on course E 304/305/306 (Any one) & E 3
311 |1 reprencursh ) 003 3
hics 003 3
5 d tive Credits 11; Total Credits =22
= h _
- L T P| Credits
k 40 4 4
eerin 40 4 +
—
0
003 3] I/
, 00
al Credits =20 y
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| Shri Guru Ram Rai University Department of Biotechnology

M.Sc. Biotech 1™ Sem,

. Paper I: MBTC 101. Cell Biology, Developmental Biology
i & Biophysics

No. of Credits = 4

UNIT |

Plasma membrane: Structure, organisation, lipid bilayer, proteins & 0.75 glycoconjugates, liposomes,
‘Function- lonic transport, types of transport (symport,
. m active & passive,), channel proteins. Intracellular compartmentalization Structure,
ization and functions of Nucleus, Mitochondria, lysosome, Golgi body, Chloroplast,
ome, Endoplasmic reticulum (Rough and smooth) Cell motility and shape:
d functions, Microfilament, Microtubules and Intermediate filament.

1.0

UNIT I

1 the secretory and endocytic pathway: transport from 0.75
1e Golgi network to lysosome, endocytosis, exocytosis,

lar transport and the maintenance of compartments diversity.

 of signaling). Cell surface receptor mediated

zyme linked), Target cell adaptation.

UNIT Il

0.75
Vlolecular mechanism of mitosis and meiosis.

r, Proto-oncogenes and tumor
g cell proliferation, cell cycle and
osis.

UNIT IV

hological and molecular aspects: 0.5

1.0
s, the S| system.
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Departmems Wt EET

M.Sc. Biotech 1 Sem.

r Techniques

ological & Radiotrace
No. of Credits = 4

UNITI
1.0

‘ i tion methods :

Analyice sepam. General principle and application

artiti hromatography, Gas chromatography,

, Thin layer chromatography,

e chromatography, Affinity chromatography,

 liquid oo
- . chromato raphy, lon € g
filratio? ; ressure Liquid chromatography):

, HPLC (High PerfonnancelP
UNIT Il
horesis - General principle and application 0.75
Moving boundary method,
Native, Denaturing & Reducing).
resis, Slab Gel electrophoresis,
ssing (IEF). |sotachophoresis
UNIT Il
iples. Common centrifuges used in laboratory 0.75
ultra centrifuges Sedimentation rate, Sedimentation coefficient,
ity radient'centrifugation
0.5
1.0

its of radioactivty.
! '-*7_;{."."‘ mmm.
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B Ram Rl University Departiment of Wioc hnology

W e, Witech 1" Rem
Paper I MBTC 103, Molecular Biology & Genetios
Mo of Cradis » 4
UNIT
Chen and physical properties of muclelo acids 018
hr:\ and \‘;“pn of RNA and DNA,
~ The Watson model. i
onotic matorial Differnt forms of DNA.
et | puruno(DN .
 DNA renaturation Kinetcs.
UNIT I
10

of DNA replication in prokaryolos and oukaryoles.

Mechanism
Jechanism of wranscription In prokaryotos and oukaryotos,

J:‘ '@\ { mﬂ-
Pos u@%l processing of RNA: (capping, polyadenylation, aplicing, RNA editing)
Mechan's of translation in prokaryotes and eukaryotes.

UNIT I

netic code, Gono oxprossion and rogulation in prokaryotes (Lac operon 0.75
ron)
on and regulation In eukaryotes.
lypes ¢ DNA damage and repair.
UNIT IV
1.0

s of inheritance, exceptions (o mendelian law.

omal theory of heredity)
es: structure of chromatin and
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1 Ram Rai University Department of Biotechnology

M.Se, Bioteeh 1w Sem,

per IV: MBTC 104. Biochemistry
No. of Credits = 4
UNIT |
assification (rationale, overview and specific example) 0.75
s and their activation (protease and Prothrombin)
strate complex: concept of E-S complex, binding sites, active site,
« and Key Hypothesis, Induced —Fit Hypothesis, Michaelis-Menten
derivation,
for the determination of Km and Vmax . Enzyme inhibition: types of inhibition, determination of
t_ . UNIT Il
n, structure and functions 1.0
way and regulation of Glycolysis, Gluconeogenesis,
iz /cle and its regulation, electron transport chain
pentose phosphate pathway and its regulation.
‘ UNIT Il
.- 0.75
between urea cycle and
hisms, overview of amino-
UNIT IV
wl
: 1.0

[ B-oxidation, Oxidation of
oxidation in  peroxisomes, ketone

cid synthase, synthesis
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1 Ram Rai University

Departmeny of Biou:chnology
er IX: MBTC 203. Molecular EndOcrlnolggy & Enzymoy M.Se. Bioteeh 2 g0
ogy
No. of Credits = 4
UNIT |
of hormone action Signal discriminauon

eceptor interaction, binding to cellular receptorsi VI, -
mone. Pineal as a photo- transducer. '

S, secretion and physiological actions of protein hormonesg

UNIT ||

control of secretion & physiological actions of amino acj i
. A cid d
. yroid). Er;‘wronmental lodine deficiency disorders ang ti;ym?c? ved 1.0
- hormones. Hormonal regulation of carbop rate, lipid in ar
Dol yd Pid, protein and

7 of stgroid hormones: Steroidogenesis, cellular sites of synthesis
: s of estrogen, progesterone.
of Estrus / Menstrual cycle,

emale & male infertility (causes and diagnosis).

UNIT 111

of secretion of adreno corticoids & catecholamines 075
lions. Stress & Adrenal. '

ction to plant growth regulators. Auxins, Gibberlins, Cytokinins
ne, Triacontanol, Brassins, Polyamines and Absicisic

trol of flowering in plants.

UNIT IV

0.5
on of enzymes,
nology: Methods for large

soluble enzymes and their application.
reactors.

pINg pong mechanism.

U Vv //‘
nciple, factors associated with 075

nism of reactions catalyzed by :
ribonuclease and

rence to aspartate
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Ram Rai University Department of Biotechnology

M Se. Biotech 2™ Sem.
x, MBTC 204. Biomaths, Biostats, Co

mpu
applications ETem. Deagrmiing

No. of Credits = 4

UNIT |
, ; ! ] 1.0
‘Science with mathematics, Linear function concept, 0.5 coordin
cience wi ate system,
jffere ntiation & integration concept, logarithms, complex numbers, Plottlngs of grat;;lt?: nrz:‘tzLZs

UNIT 1l

atistics in biomedical research. By
median, range, mean deviation, standard deviation, :
, skewness & kurtosis

UNIT 1l

f Chi square test, 075
ons of Chi square test

of means of two samples,

or more samples(f-test, t-test)

UNIT IV

, problem solving methods, 0.75
- Programs, C Character sets,
ts & variables,

0.5

T appllcations in
local networks).

-

,New Delhi._
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- hRam Rai University Department of Biotechnology

M.Sc. Biotech 3™ Sem

g A ser Xlll: MBTC 301. Recombinant DNA Technology
i & Genomics

No. of Credits = 4
UNIT |

uction to Recombinant DNA technology and applications. 10
yning vector: Plasmids, Phages, cosmids,
ast cloning vectors, Animal and plant viruses as vectors.
YAC. -
zcéig‘modifying enzymes. Restriction endonuclease
Isolation of nucleic acid from plant, animal & bacteria.

i UNIT 11

of gene cloning: Cloning strategies. -
of cDNA. Construction of cDNA and genomic libraries.
of r DNA clones and their expression products, chromosome walking.
on of cloned genes in heterologous host.
and hybridization.
/%g!ques: ggnuthem, Northern and
blotting (Methodologies and applications)

1.0

UNIT Il
»dmemiealvand enzymatic methods. 0.75
Gel retardation assay,
ting, DNA finger printing, DNA profiling.
| UNIT IV

. S-1 mapping, RFLP, RAPD, AFLP. 0.75

* gene therapy.
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~ f Ram Rai University Department of Biotechnology

M.Sc. Biotech 3 Sem

aper XIV: MBTC 302. Bioinformatics, Legal Biotechnology &
S Bio Business Management

No. of Credits = 4

UNIT |

Introduction to bicinformatics. Objectives, Application and Scopes, 0.75
i biology, bioinformatics resources on NET, Internet, Word wide web, Web Browsers.

gical databases-Primary, secondary database, Bibliographics, GEN BANK,

| DDBJ, SWISSPROT. Search engine-Entrez, SRS Web Server-NCBI, EBI

UNIT Il

ce alignment and applications: Local and Global alignment: 075
g Matrices; Homology and related concepts; Dot matrix; general gap, gap penalty

lic Programming methods for global and local alignments; sequence similarity

tools - FASTA, BLAST; Statistical and biological significance.

equence alignment and applications.

UNIT Il

‘Legal and IPR issues in Biotechnology, Intellectual Property Protection (IPP), 0.75
Trade secret protect licensing of bio-product, procedure for obtaining patent,

osure for a biotechnology invention, marketing a

Fphol-an

UNIT IV
i business, 1.0
& organization,
lion and selection based on

TV

' . 0.75
and databanks, Oxford University

i
L
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i 1 Ram Rai University

IBTE 304: Food and Beverages Biotechnology

UNIT |

- anism: Microorganism in food & beverage industry,
o ‘?’ ';f",?,’?,}’?;od. General principles underlying spoilage and

UNIT Il

ination and spoilage of different kinds of food &

: Cereals & cereal products, sugar and sugar products,
s and fruits, meat, fish, poultry & eggs,

milk & milk products, canned foods, Alcohol & alcoholic
s fruit juices & soft drinks etc.

UNIT Il

hr u\qy of food and feed; cultures & fermentation,
oduction: Alcohol & alcoholic beverages, fruit furies, soft drinks, feed
CP, fats, amino acid, food additives.

UNIT IV
: Food borne illness due to bacterial food poisoning,

investigation, Materials &
is, interpretation of data and

UNITV

vater and food products,

fitical Points.

gency and law of state agencies,
neiples of food preservation

Department of Biotechnology

M.Sec. Biotech 3™ Sem

No of Credits = 4

0.75

0.75

0.75

0.75

1.0
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4 Ram Rai University Department of Biotechnology

M Se, Batech .‘" Sem
RTE 305: Research Methodology: Tools & Techniques

No. of Credits = 4

UNIT |

o and need of scientific research. 0.75
ftance a?dm tion, objectives, significance, scope and limitations.
vey: Use of books, journals, libraries, online survey,
ure and designing of the problem to be undertaken,

UNIT Il

survey, Site selection, Source selection for data acquisition. 0.76
iechniques: Simple and random sampling,
tic sampling, Stratified sampling, Multistage sampling,
sampling, Multiphase sampling, Sample size,
, Bias, Error,

UNIT Il

collection, Types of data, Qualitative and quantitative data. 1.0
y data, Data summarization

tion: Tabular and diagrammatic representation of data.

f central tendency: Use of mean, mode, median, data interpretation.

UNIT IV

Use of range, variance, standard deviation, standard error. 0.75

, standard error of estimate.
confidence limit,

UNIT V

oblem, Materials and methods, 5
etation of results),

act etc.

aper & report.

or the Biosciences, 1*' Indian ed., Oxford University Press,
ces, 1 ed., MJP Publishers, 2008,
bridge lowpricﬁ ed., 1995

is Publishers, 2003
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s Ram Rai University Department of Biotechnology

M.Sc. Blotech 3™ Sem
g 307: Pharmaceutical Biotechnology & Drug Designing

No. of Credits = 4 ‘

UNIT |

wary considerations of biotechnological products: Introduction, Stability 0.75
ive "Barrlel's to proteins and peptide delivery, Delivery of protein & peptide

Lym atic transportation of proteins, Site specific protein modification

Sein engineering), Toxicology profile characterization,

UNIT I

g and drug delivery systems: Introduction, Historical perspectives, 0.75
Cellular levels events in targeting.

‘means of targeting, Blood cell receptors for endogenous compounds,

targeting, Vesicular systems for ligand mediated drug targeting,

d liposomes for cellular drug targeting.

UNIT Il

on, Multivalent subunit vaccines, Purified macromolecules, 0.75
no-adhesions, Recombinant antigen vaccines,
, Targeted immune stimulants, Miscellaneous
Novel vaccine delivery systems.

UNIT IV

ctivity Relationship (SAR), Rational 0.75
itative Structure-Activity Relationship.

UNIT V

mechanical and molecular orbital methods, 1.0
anics and ab initio techniques.
strate — receptor interactions.
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Ram Rai University Department of Biotechnology

M.Sc. Biotech 3"‘ Sem
BTE 308: Plant Biotechnology

No. of Credits = 4

UNIT |
opagation/micropropagation and its applications to horticulture and forestry. 0.75
y of disease free plants.
ty in plants. Methods to overcome incompatibility.

UNIT 1|

esis and production of synthetic seeds . 0.75
lerant cell lines, resistance to cold,
alt, drought, diseases and lnhibltors

genetic resources in vitro, its applications and limitations.

UNIT 111

clivity and performance:

S, non-Bt like protease inhibitors,
matode resistance,

wers, male sterile lines,

ition and storage.

1.0

UNIT IV

secondary metabolites, 1.0
anoid pathway,

: ‘»biodegladable plastics,
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Rai University

Department of Biotechnology

il
TE 309: Advanced Bioinformaticg Atk

No. of Cradits = 4

UNIT |

roduction to Bioinformatics: Definition and Mistory of Bi
jon to internet, Bibliographic and non blbllrggmph?én‘f::?ct:lc;. . 0.75
jon to various biological databases (primary, secon dary an ubMed
e databases). Introduction to biological information system: SRS
£Z (Structure and use on web). : )

UNIT 1l

n to Data mining: Classification, Clustering, Dat,
using, Data preprocessing, Applications of Data Minin and G
Bases: Nucelotide sequence information sources:; Ger?Bar:\k, l?l\?l%rlr.‘es
UCSC. Protein sequence information sources: PIR. ExPASy, '
. SwissProt, TrEEMBL,
tructure information sources: PDB, SCOP, CATH, HSSP.

a collection, 1.0

UNIT 1l
g : Introduction to String Matching Algorithms, 0.75
arch Techniques, Sequence Comparison and Alignment Techniques,
Scoring Matrices, Introduction to Graph Matching Algorithms,
mparison and its Implication, Automated Gene Prediction,
f Arrays. Introduction to Signaling Pathways and
, Systems Biology-an introduction

UNIT IV

0.756
hysical Mapping,

nt, Dynamic programming.
Phylogenetic analysis:
nstruction (rooted and unrooted
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(Rl University

: it Bio - Entrepreneurship

Unit |

' : Assessmont of feasibility of a given venture/ new v '
w\unh' a loan; Sources of financlal assistance; Making :S:nl::;n
oh & for seeking loans from financlal institution & Banks,

bank for capital expenditure and for working; Statutory and logal

from BE staring 0 company/venture; Budget planning and cash flow

Unit Il

ing practices: goncepts of balance sheet,

double entry bookkeeping. Estimation of income, expenditure, profit.
demand for potential product(s) of interest; Market conditions,
n of market changes; Identifying needs of customers including
skaging the product; Market linkages, branding issues;
n channels; Pricing/Policies/Competition; Promotion/Advertising.

Unit il

/Strategy with financiers, bankers, Government/
h companies/Institutions for technology transfer;
wironment/changes; Crisis/Avoiding/Managing.
for business administration; Use of IT in

ble software for better financial

Unit IV

ship skills; Managerial skills;
uctures; Team building,
Fundamentals of
eurship in India

‘Unit v
o

like universities and

Assessment of scale of
Regulations for
;. Case Study:

Department of Biotechnology

M.S¢. Blotech 3™ Sem

No. of Credits = 3

0.5

0.75

0.75

0.5

0.5
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fru Ram Rai University
‘ Department of Biotechnology

‘ th
8 pOl’ XX: MBTC 401. Cell & _n.‘u‘ Cultur. M.Sc. Biotech 4 Sem,

No. of Credits = 4

UNIT |

Tissue & Cell Culture: Objectives & goals. Structure & organizati
animal and plant cell. Equipments and materials for cultu?e tecahnoc?l:;ries & g
Aseptic techniques. Safety: Risk assessment, general safety.

UNIT 1l

al cell culture medium: BSS & simple growth medium. Serum free media
of COz serum & supplements. Primary cell culture & cell lines, Cell .
tion, Biology & characterization of cultured cells. Invitro mammalian

culture, Disaggregation of tissue and primary culture, maintenance of cell culture
g-up of animal cell culture, cell synchronization. '

0.75

UNIT 1ll

, cell transformation. 05
f anin lture: stem cell culture, Embryonic stem cells,
s. Specialized cell.

UNIT IV
e, Plant tissue culture media-composition 1.0
culture, organogenesis.

s & Gynogenesis. Embryo culture
st fusion — Cybrids, Symmetric &

3| variation, cryo-preservation.
UNITV
cointegrated vector. 1.0
ansfer (Particle bombardment,
A transfer.

metabolites,
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! - Universit
RﬂmRm University Department of Biotechnology

M.Se. Biotech 4m Sem.

oape! xIX: MBTC 402. Environmental Biotechnology
' & Bioprocess Engineering

No, of Credits = 4

UNIT I 1.0

- vironmental Biotechnology: Concept, components of environment Air pollution and its
ntrol through Biotechnology (deodorization,

juction in CO2 emission, bioscrubbers, biobeds, biofilters etc).

ater pollution and its controls: Sources of water pollution,

ste water treatment-physical, chemical and biological processes

(aerobic & anaerobic processes)
Solid waste: Sources and management (composting, vermiculture and biogas production)

c

UNIT Il
Xenobiotics in Environment: Xenobiotic compounds, Recalcitrance, 1.0
Bioleaching and Biomining.
Bioremediation: Types, in situ and ex situ bioremediation; Bioremediation for herbicides,
' !Egsﬁcides.hydrocarbons and oil spills
Hospital wastes, hazardous waste and their management.
Biopesticides in integrated pest management.
Biofertilizers.

UNIT 11
epletion, UV-B, green-house effect and 0.75
ical approaches for management.
m.
per, Tannery, Dairy and Petroleum.
essment (EIA)

UNIT IV

s of fermentation 1.0
n and Improvement of

nol), Antibiotics (Penicillin, Tetracycline) and

0.5

d Nutraceuticals., Jean R Neeser & J.

ley he International Pvt Ltd Publishers
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Department of Biotechnology

Ram Rai University
. e
M.Sc, Biotech 4‘ Sem.

Infections
| uBTS 406: Molecular Virology and
F No. of Credits = 3

UNIT < |
History of Virology and Biosafety: History and principles of virology, virus taxonomy. 0.75
Structures of animal and plant viruses and their morphology.
Principles of biosafety, containment facilities, maintenance and handling of laboratory

animals, and requirements of virology laboratory.
UNIT -1l
Virus Replication: Structure and replication strategies of bacteriophages - T7, A, ®X174, 0.5

and plant viruses - ss RNA virus (TMV) and ds DNA virus (CaMV). Structure and
replication strategies of animal viruses - Influenza virus, Adeno virus and Retro virus.

UNIT - 1lI

Interferon and Antiviral Agents: Viral Interference and Interferons. Nature
: : and source of 0.5
i:tefferons. Classification of interferons. Induction of interferon.
ntiviral agents (chemical and biological) and their mode of actions.

UNIT - IV

: Cc
. slgg:aé:?l?u ?; Z::gsleg and Viral Vaccines : Cultivation of viruses in embryonated egg 0
¥ iy -'aq oratory animals. ponventional vaccines - Killed and attenuated' .
e ecombinant proteins, subunits, DNA vaccines, peptides .
(cytokines). Vaceine delivery and adjuvants, large-scale 'manufacturing

UNIT -V
 fixation. neutre e - 20ve diagnostic methods - H :
fixation, neutralization, Western b]et, Mcytomehy.aemagglutinauon,
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