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SEMESTER -VI - MBE - 111

NANOBIOTECHNOLOGY
Course Code: UGRIBTMBE3 o - Max Marks: 1
Hours/Week: 4 Internal Mmé 2 i

Credit: 4 External Marks

COURSE OBJECTIVES
¢ The aim of this course is to provide basic knowledge in the interface between chemistry,
physics and biology on the nano structural level with a focus on biotechnological usage.
o To get knowledge about characterization of the Bioproducts
‘o To aware the basic principles about protein nanostructures
To get basic principles about spectroscopy

[
e e students get knowledge about applications of nanotechnology
Total Instructional He . rs: <0
UNIT I: Nano Biology Hoars: (4
Concepts. definitions, prospects: nanoparticles — sizc, shape, properties. Bio nanoparticics

nanostarch. ljano composites — dendrimers, Hot-Dot nanoparticles. Types of bior thmgz!.\.
Biodegr adable polymers.

UNIT II: Tools in Nano Biotechnology Hours: 10
Analysis of bimolecular nanostructures by Atomic Force Microscopy, Scanning Probe Iicc:ren
Micross opy ‘Nanofabrication - lithography. Drug nanoparticles - structure and prep:

Liposon: Cubf)somcq and hexosomes. Lipid based nanoparticles-liquid nano dispersic.: .
nquld nat

UNIT Iii: Protein’ and DNA Based Nanostructures Heoarvs: CF
S-Layer protéins. Biotemplating -Engineercd Nanopores, protein based nanostructure formation
Nanoparticle-biomaterial hybrid systems -De Novo Designed Structures, Biomolecular Motors
DNA-Protein  nanostructures, Biomimetic fabrication of DNA-based metallic na: owires
conjugates and networks.

Lnit IV: Spectroscopy Heures: (Y
Relationship ‘bétweéen electromagnctic radiation range and spectroscopy. Fundament:! ;
working principle” of UV-Visible spectroscopy. difference between absorbance and wurticc
‘plasmon resonance (SPR), principle of Fouricr-Transformation, fundamentals and

principle of” FT=IR, application in functional group determination of organic compounds !
(OOH - \H2 —NH-,-O ).

e
~

LNIT ‘v f\ppluatlon of Nanotechnology Hours: ¢
Nanotubes; Nanorods, Nanofibers and Fullerenes for nanoscale drug. Bionanoelce iroiics,
Applications of nanobiotechnology in medicine. drug designing and cancer treatment. *icdicel
social and ethical considerations of nanobiotechnology.

UNIT Vi: Latest learnings (For CIA Purpose only) Hiovws;
Latest development refated to the course during the semester concerned

REFERL VCES
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i a i i L SEMESTER -1V - MBE - 1
L (FOOD AND INDUSTRIAL BIOTECHNOLOGY

Course Code: U RlBTMBP ; Max Marks: 190
‘Hours/Week: 4 : Internal Maris: 73

Credits: 4 TEed External Mar s: /5

Total Instructional Ho::. :: €3

UNIT {: datroduction to Food Technology He: rs: 08

Definition and Scope of Food Technology - Comporents of food industry; Quality fa tors ir
food- tunctional groups and propertics. Nutritive factors of food constituents — srotein,

carbohydrates. fais in nutrition. Dictary ‘iber (fibre). Vitamins,

UNIT :i: Food Poeservation nnd Ps ackaging Ho “rs: 02
Food crvation: Principles ot food preservation — methods of preservation: i.ays-ca

(irradiation, drving. heat processing. smoking, chilling and freezing. Chemical (Sodium L nzcaic
Class 1 & 11): Biological: Probiotics and bacteriocins. Briel” description of packaging o' trover.

produc . dricd products, types of packaging.

UNIT 1t Intro
Introduction - nistory - isolution and screening of industrially important microorg nisms

enrichment tiguid culture and carichment cultures using solid media. Preservation and st rage of

microbial culture: - “n)phlhz(m\m. liquid nitrogen. Strains improvement,

AT T . . - .
UNIT -7 Steriibation and Crowth Kineties He s 1
Mierdhal erow ateh cuinre. fed-buatct: culture and continuous culture, vy strean.

Process g - medis t*‘;‘:muz;aziw vlor mdustrial fermentation. Sterilization: Batch and u»‘_xms?:):.u'
- - v 3

ster Ty oas - ilier s ctzanon, Downstreans processing — removal of microb ] el
and soiid mediz. Joam separation, precipitation, filtration, centrifugation, cell disruption. liguid-
liquid e e=ctior - hyomatogra-!iv. membrine process, drying and crystallization. .

UNIT +: Ferme - -ed Produ: He s 1

Industrz:! o f USRS rusnisasl bazyvines - Amylase, Acid - Citric acid, A:2ohnl -
Ethano: fievirec < “wime B~ p-o ':‘:tibiot:fvx -penicillin, vaccine - poli:  SCP

Spiridizss. Vitzei- 5~ Vigamen 5.

) 3

UNIT Tai=  caraines | i Foinose oniyv: | SERRS S 1
) 1 3
Lalest Go-einpmas scdct to g e S > cencemed ;

iction to Tndustrial Biotechnology Hears: 1(

;
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SEMESTER -1V - CORE COURSE - VII

PLANT BIOTECHNOLOGY
Course Code: U4R1BTCC7 Max Marks: 100
Hours/Week: 5 Internal Marks: 25
Credit : 5 External Marks: 75

COURSE OBJECTIVES

o To introduce the various transformation techniques employed in plant systems.

e To get knowledge about application of genetically modified plants in the variousfields of
science.

e To understand the basic principles and methodologies of plant tissue culture

e To understand the different standard protocol for the production of viable clones

e To learn the knowledge on various methods of TC and secondary metabolites production.

Total Instructional Hours: 60

UNIT I: Plant Tissue Culture : Hours: 11

History and Scope of plant tissue culture- Media composition and types, hormones and growth
regulators, explants for organogenesis, somoclonal variation, production of haploid plants. Micro
propagation, somatic embryogenesis, protoplast culture and somatic hybridization.
Cryopreservation, germplasm collection and conservation.

Unit I1: Plant transformation techniques Hours: 14

Mechanism of DNA transfer—Agro bacterium mediated gene transfer, Ti and Ri plasmids as
vectors, direct gene transfer methods-particle bombardment, electroporation and microinjection.

Unit I1I: Bioproducts Hours: 12

Production of Industrial enzymes, biodegradable plastics, therapeutic proteins, edible vaccines and
antibiotics using transgenic technology. Production of useful chemicals and secondary metabolites.

Unit I'V: Genetic modification in Agriculture: Hours: 12

Transgenic plants- Herbicide resistance, viral resistance, bacterial resistance, fungal resistance
crops, Delayed fruit ripening, stress tolerance. Genetically modified food, future perspectives &

ecological impact of transgenic plants.
Unit V: Bioethics Hours: 08

Current status of transgenic plants in India and other countries, Ethical issues associated with GM
crops and GM food: labelling of GM plants and products.

UNIT VI: Latest learnings (For CIA Purpose only) / Hours: 03

T atact dovelanment related to the course durine the semester concerned
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ANIMAL BIOTECHNOLOGY P

i ‘\. )
Eourse Code: UGRIBTCCI2! ~ Max Marks: 100 |
Hours/Weck: 6 , ; Internal Marks: 25
[Credit: 3 : External Marks: 75

Unit I; En:i)i')'é!og}" Hours: 15

ilization in animals. Molecular events diine ‘ertilization, genetic regulations in « abryanic
cial Fertilization methods (IVF, TUF, 1CS1) an/| vmbryo transfer, Superovulation. ! iy s ir
§ ovarian siidiome (PVS). Collection and preservation of embno, colture of embryos, culture of embry Lic wten

cells and-its applications!

Garhe‘to-._w

Unit T A sinad coit culfure Hours: 15

Fundameiials, T es and Applleations. Medin preparation ior Animal cells culture. Types of cell cuiture

Primary 00 secondary ¢ell eulture. cell transformntion, ce

Phoeso b et cell Tines, stem cell cultures, 7 ests: cof.
viability o Crtowes ity

&y of cultured celis, measurcnient o crowth, cell synchronization. senesc:nce an
e and transplantation, Cryopreservation,

apoptosis. irgan culil

GG i'i;‘sg

Unindll nonaimals Hours: 12

OMO {5

P

odified oreer amy, method to animal cells - calcium phe hai- o
Shudrioporabici, Liposome encanse lion, Biological vectors - Bacter! :

s DQLLY, Veccing production,

Enit IV: (o thera oy : Hours: 15

Mapfpiny o human eonome, Hume Genome Proi

ot (HGPL 2 F LY RAPD and its applications. Gene  ler itg

PNA#inge e puinire cdiParensic < onee, Motcoshy diagnosis U0 etis disorders.

Unit Vo Tiogeopniia Hours: 11 ’

Tranggenic

sl Produetion: aid recovery of products from 2imal tissue cultures: cytokines, Pla . ainoges
g 4. Growth hormones, insulin trais wen’- animals— Merits and demerits -Ethi i

aciivarors oo

animal wotcehngls o
: SIS S

i ‘,‘ N 1

LINTL Y ST fong “or (DA Parpose oniy) Hours: 04

Latest dove opm ted w the ooorse during the semester eore o
’ g Oy |

LEXT S

g 5 Sl Alimal Hie Shmology 1 diagh, SK Gt and MS Chauhan, 2013. The Epsgy aag |

K 80 B o Thde i
i [ R
i J LV i Animal Cell Biotechne oo mmunology and Plant Big&éﬁnoi; FAREE
il R . s P i
t wd SEW X hrbons Honal i

s
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Genekics and medlecular Biclogy

-
<+~
.
&
24 o

Course code’ V2RIBTICC 3x ' a

Total Instructional Beur 06

Horrsr 2
(. Co-dominance, Linkage, Crossing O+, sex|!

,¢

W' S g SO VS .
ucpliniciit L os0rtinen

Cinfluended hara ter. ¢ wncept of Gene - allele, multiple alleles, pseudo al'cle.

UNIT (: Proksvyotiz Geneties 5 Hors: 12]
i ses, forine. Siructure and functions of DNA and RNA. - ;

1o g
b o 5 3 S

’%siic material. |

Fcoli :romosome, Slasmid — Structire, properties, types and significance. Traissaze
Genetiv cods. coae stucture,  cortropt <D Gend-expression, - Transeription,  Trar :
Postti: iational and 1ranscriptionat ni.dification. Ciene regulation - Lac opelon 1rp or« on. =
L8 sl w1 . : i
37 \E 645 H {:“! ¥ e £ Ty W - 2 : =5
UNIT L1 Bukuiyotic Genetics ~ H{r o
Chrom=4 struciure: | isiones NULIm aime, Repetivive DNA, Giant chromosomes: Polvi ne anc
Lamphresh u)b RNA spiicoi2 and Trasscoption, Rlbozyme, Translation, Po:daio i
dle oveie o Yewrospora cicssa. Breakase, Rejoining and models of recombin :
i ‘»‘i}" HEER L{ i % ‘ V ‘ :
UMD L Reptestive of DNA, Mutesion & 1204 rebair mechanism , Hoirs: 1
Replicion of DNA  -Lnzymes ineived, rms;::?a_._ R(,u.mg circle model, Theta “vlodel
Replic: onof R A L Muiation and its ©ypoes, DNA pesair mechanism, Transposable eleniznt-.
NG RETT and Migrsic ailLf'a\.b 7 Heooars: 16
Pedigree analysis. L - - ' o '
- LO Score for Lll Kage testx.»r Karyotypes. Methods of Gene Transfer ‘
Transformatmn LOIUU”JHOH Txamduc*mn and Sc .duction. r
: ]

UNIT V¥ Latest §§arnirws (For CIA “urpose os:ly) ' Hours: 63

Latest developmeni related 10 the course diring the semester concerned
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SEMESTER - III - CORE COURSE- XI
PLANT BIOTECHNOLOGY
Course Code: P3R1BTCC11 Max Marks: 100
Hours/Week: 5 Internal Marks: 25
Credit: 5 External Marks: 75
Total Instructional Hours: 60

UNIT I: Plant tissue culture Hours: 12
Scope and Importance of plant tissue culture- Media composition and types (MS, LS, BS and
NG) hormones and growth regulators, explants for organogenesis, somoclonal variation,
production of haploid plants. Micropropagation, somatic embryogenesis, synthetic seed
preparation, embryo rescue, protoplast culture and somatic hybridization. Cryopreservation,
germplasm collection and conservation.

UNIT II: Plant transformation techniques Hours: 12
Mechanism of DNA transfer—Agro bacterium mediated gene transfer, Ti and Ri plasmids as
vectors, role of virulence genes; design of expression vectors; 35S promoter, genetic markers,
reporter genes; viral vectors. Direct gene transfer methods-particle bombardment,
electroporation and microinjection.

UNIT III: Metabolic engineering of plants | Hours: 11
Plant cell culture for the production of useful chemicals and secondary metabolites (Hairy root

culture, Biotransformation, Elicitation) - pigments, flavonoids, alkaloids; mechanism ané™

manipulation of shikimate pathway. Production of Industrial enzymes, PHB, therapeutic
proteins, edible vaccines and antibiotics using transgenic technology.

UNIT IV: GM-Technology Hours: 11
Crop improvement, productivity, performance and fortification of agricultural products—Bt
cotton, Bt brinjal. Herbicide resistance, viral resistance, bacterial resistance, fungal resistance
crops. Golden rice and transgenic sweet potato. Strategies for engineering stress tolerance,
Antisense Technology- Delayed fruit ripening.

UNIT V: Transgenic plants Hours: 11
Current status of transgenic plants in India and other countries, Ethical issues associated with
GM crops and GM food; labeling of GM plants and products. Importance of integrated pest
management and terminator gene technology. Environmental impact of herbicide resistance
crops and super weeds.

UNIT VI: Latest learnings (For CIA Purpose only) Hours: 03
Latest development related to the course during the semester concerned.
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SEMESTER V - CORECOURSE-IX
BIOINSTRUMENTATION

Couvcse Code: USRIBTCCY Max Marks; 100
Hov-s/Week: 6 - Internal Marks:
rerits: § External Marks:

€OV LSE OBJECTIVES
To understand the principles of analytical techniques and equipment used in Biol
science. |
¢ To have a fundamental knowledge regarding the Microscopy, Spectro
Centrifugation.
e To acquire knowledge on the Chromatographic method for the separation of biolo

products.
Total Instructional Hours:

UNI7 I: Basic Instruments Hours:
Physical balance, pH meter, Autoclave, Hot air oven, isoelectric point. Principles and appli
of light microscopy, phase Contrast, Bright and Dark field Microscopy fluorescence Micros

UNIT II: Centrifuges and Chromatography - Hours:
Basic principle of centrifugation and its types - Ultra Centrifugation, Density gracs
Centrifugation, Differential centrifugation, Standard Sedimentation coefficient. Chromatog

— Principle, Types and application: Paper chromatography, Thin layer chromatography, Col
Chromatography and HPLC and Gas chromatography.

_ UNI” III: Spectroscopy ‘ | Hours:
Principle and applications of Colorimeter, Bomb calorimeter, Fluorescence spectro
UV/VIS Spectroscopy. IR Spectroscopy, Raman Spectroscopy

UNIT IV: Tracer Techniques ' Hours:
Radiocactive isotope — Half life, GM counter, Liquid scintillation counter, Autoradiography.,
auto analyzer, ELISA Reader and Thermal cycler.

UNIT V: Electrophoreﬁc Techniques Hours: |
Electrophoresis- Agarose Gel Electrophoresis, SDS-PAGE, Native Gel, 2D gel and gradient
Electrophoresis, Pulsed field Gel Electrophoresis (PFGE).
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SEMESTER — V- MBE - I
PHARMACEUTICAL BIOTECHNOLOGY

Course code: USR1BTMBEI1 | Max Marks: 100
Hours/ Week: 5 Internal Marks: 25
Credits: 4 External Marks: 75

Total Instructional Hours: 60

UNIT I: Introduction Hours: 08
Introduction to Pharmaceutical Biotechnology, history, nature and source of drugs. Drug targets.
Structure and functions; Physiochemical properties of drugs. Pharmacodynamics,
pharmacokinetics and drug metabolism. Screening and isolation of bioactive compounds.

UNIT II: Drugs Hours: 12
Adverse response to drugs, Drug tolerance, Drug intolerance, drug allergy, drug induced side
effects. Tachyphylaxis, biological effects of drug abuse and drug dependence, vaccination

against infection, factor that modifies the effect of drug. Assay of drug potency- bioassay and
immunoassay.

UNIT III: Pharmacodynamics and toxicity Hours: 08
Protein mode of action and pharmacodynamics- Overview of the mode of action of a
biopharmaceutical Pre-clinical studies- -Toxicity (Reproductive toxicity and Teratogenicity,

Mutagenicity, Carcinogenicity and Other tests); Clinical trials - Clinical trial design, Trial size
design and study population.

UNIT IV: Pharmaceutical products » Hours: 14
Biopharmaceutical and biological drug development, Manufacturing of biopharmaceutical,

therapeutic proteins and peptides. Recombinant growth hormones, growth factors, therepeutic
monoclonal antibodies, therapeutic enzymes and their application in health care.

UNIT V: Pharmaceutical regulations Hours: 15
Role and remit of regulatory authorities-The Food and Drug Administration (FDA),
Investigational new drug application, New drug application: European regulations, National
regulatory authorities, European medicines agency and the new EU drug approval system,
Centralized procedure, Mutual recognition, Indian drug regulations and pharmacopeia.
UNIT VI: Latest learnings (For CIA Purpose only) Hours: 03

Latest development related to the course during the semester concerned
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B SEMESTER --V - CORECOURSE- X

BIOINFORMATICS
Course Code: USRIBTCC10 Max Marks: 100
Hours/Week: 7 ' Internal Marks: 25
Credits: 5 External Marks: 75
Total Instructional Hours: 84
UNIT I: History, scope and importance Hours: 15

Important contributions - aims and tasks of Bioinformatics - applications of Bioinformatics -
challenges and. opportunities - internet basics- HTML - introduction to NCBI data model-
Various file formats for biological sequences

UNIT II: Databases - tools and their uses Hours: 15
Importance of databases - Biological databases-primary sequence databases- Composite
sequence databases- Secondary databases- nucleic acid sequence databases - Protein sequence
data bases, structure databases - bibliographic databases - specialized genomic resources-
analysis packages

UNIT III: Sequence alignment methods Hours: 16
Sequence analysis of biological data-Significance of sequence alignment- pairwise sequence
alignment methods- Use of scoring matrices and gap penalties in sequence alignments- multiple
sequence alignment methods - Tools and applications of multiple sequence alignment.

UNIT IV: Sequence analysis - Hours: 17
Gene predictions strategies - protein prediction strategies - molecular visualization tools-
phylogenetic analysis: multiple alignments and concept of trees- phylogenetic trees.

UNIT V: Drug discovery process ’ Hours: 17
Discovering a drug - target identification and validation - identifying the lead compound -
optimization of lead compound - chemical libraries.

UNIT VI: Latest learnings ( For CIA Purpose only) Hours: 0<

Latest development related to the course during the semester concerned
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