Technology

Annual Teaching Plan
Vivekanand College, Kolhapur (An Empowered Autonomous Institute)
PG~ Department of Biotechnology

Academic Year 2025-20
Name of the teacher: Mr. A.L. Upadhye
M.Sc. - I Biotechnology Semester: I

Course code &Title: Environmental Biotechnology and Ecology

Subject Code- DSE2IMBT11 and Practical: DSC21MBT19 Techniques in Microbial

Month June 2025

|Lectures Practical

‘ 15 03

lr\_lnng‘luh 2025

rotal

K

[ntroduction to the

| J_ environment: pollution and

its types

Module/Unit: _Li_g_b»unlts planmed .

Air pollution: Primary and secondary pollutants,
(Global Warming,

O rone hiole

Water pollution: Introduction. causes, hardness, and its
rypes

BOD, COD, wastewater treatment

Soil pollution and its types and control
Environmental Toxicology

Definition, classification and concept, Pesticide
Taxieity -

Classification (Organic and Inorganic), Mode of action
wl

E;nxic.a.n'.s {Metals, erganophosphates, carbamates and

nulagens),
[Bioconcentration, Bicaccumulation, Biomagnification.

= EEEEe

Moduole/Unit:

Sub-units planned

Practical

03

Lectures
I

tn

Month August 2025
03

|
| 15

Total
I8

[Bioremediation Techniques

Module/Unit:

{Definition, Principle, Insity and Exsitu Bioremediation,
Bioremediation of waste waters (MSW, BSW and
I!S\\'l. Activated

Sludge Process, Lagoons, Oxidation ponds, Trickling
Ifilter.

Solid Waste Treatmen! [Plastics and Aromatics], Slury
Phase

[reatment,

Lg_riculu:mi Bioremediation- Micobial Composting.
[Biogas

{Land Farming and pest Control,

i:iummi.‘:ﬂ:tliun of Industrial wastes, Xenobiotics.

oaugmentation and Biofiltration.

Eu b-units planned

I:Et*us} stem- Concept,
tructure, function.

{Productivity- Kinds ol productivity.
Iand chain- types of food chain. food web, concept of
r.mpic Ecological pyramids- concepts and types.
Encrgy Mow in ecosystem —concepl of energy, unit of
NCTEY .
iogeochemical cycle: Carbon cyvele Nitrogen cyele,
Sulphir

sycle, Phosphorus ¢y Je Concept - Habitat and Niche

T

Month September 2025
03

15 [

|IB

Module/Unit: ke
(Population Ecology

sub-units planned

introduction, population characleristics,
Natality, Monality, survivor ship curves, age structure,
uge Evolution: - Theories ol evolution-Lamarckism,
Darwinism, Modem synthetic theory and Mutational
theory,

Evidences of evolution and Adaptive radiation and
Adaplive

conyversation. Concepl of species and speciation
Hardy-Weinberg law and Equation

) B -

-



M.Sc. — I Biotechnology Semester: I1
Subject Cade- DSE21MBT21 Molecular Biology

Month December 2025~ Module/Unit: Sub-units planned = |

Leciares (Practical |ITofs) Pmperlics and i’,xper‘imema] Evidences for DNA as a genetic [

Function of DNA: material; |

- - N . Griffith’s Exp., Avery, Macleod, McCarty _l:'\'p.. |

i ‘ lender Exp., RNA As a genetic material Gierer and |
r | chrum expl.

I'm, Cot Curve, Purity of DNA, Acid- Base Nature,
uoyant Density Concept of Gene, Unit of Gene
Cistron, Recon, and Muton), Fine Structure of gene,
ne gene One Polypeptide Hypothesis, interrupted
ene.

Organization of genome:-Viral (Lambda, T4),

Bacteria (E. coli), Eukaryote, Typical Structure of

chromosome (Euchromatin & Heterochromatin),

Packaging of DNA (Nucleosome, Solenoid Model).

- =T R——c |

e = —

Month January 2025 Module/Unit: ub-units planned

| . ===
ILectures |Practical Total :_“clf:“ Acld —J
15 3 8 HBYRICSIEES De novo synthesis of Purine and Pyrimidine ring. {
Salvage Pathway, Feedback inhibition.
DNA Replication- Semi conservative model of

| replication (M.S Expt.). Direction of replication
' (Unidirectional and Bidirectional).

|
|
Prokaryotic and eukaryotic replication- Enzymes |
involved in replication. initiation, elongation and

termination. Rolling circle model and telomere |
replication. |

DNA Damage:- Mutation and its Types, .

Chemical damage of DNA by: Base Analogue, 5
Bromo uracil, 2Amino puring, Nitrous Acid,
Nitrosoguanidine, Methly sulphonate, EMS,
Intercalating Agent (EtBr), DNA damage by UV
Radation

DNA Repair: - Photo reactivation Repair of

'» pyrimidine dimers, Direct repair, Excision repair
(Nucleotide and Base), Mismatch repair, SOS repair,
Recombination repair, Repair of double strand DNA |
PRI break.

Month February 2026 Module/Unit: Sub-units planned .
| Transcription in Mechanism of transcription-Enzyme involved,
i 5 prokaryote and initiation, elongation and termination. Inhibitors of
15 03 L8 Eukaryote transcription, Post transcriptional modification,
Transcriptional control by hormones.

l Genetic Code
Properties of genetic code. Assignment of codons with
Unknown sequences a) Polyuridylic b) Acid
! Copolymers method.
|
I

=== e |

Lectures Practical [Total

Assignment of codons with known sequences a)
Binding technique
b) Repetitive seq. technique.

( 'Wobble Hypothesis, Variation in genetic code,

| P

L=l

!;_1051!]1 March 2026 _ Module/Unit: Sub-units planned




Lectures Practical  [Total Translation in [Structure and role of ribosome in translation, Amino |

15 03 s prokaryote and fcid I-RNA complex formation, Initiation,
J s [Eukaryote E’lnm_sltinn termination of translation, Inhibitors of
' ranslation

‘ ‘Pnal translational modifications (Protein folding,
| Removal of Leader sequences, Phosphorylation,

| Glycosylation).

Regulation of gene expression in prokaryotes and
| cukaryote,
| ' : Regulation of gene expression in prokaryoles: a) Lac
‘ aperon
' b) Tryptophan operon ¢) Arabinose operon.

‘ | Regulation of gene expression at transcriptional
and translational levels.

M.Sc. — I1 Biotechnology Semester: I1T
Course code &Title: Advances in Gene Technology DSC2ZIMBT31
Subject Code- Ath‘amccs in Gene Technology DSC21MBT31

Month December 2025 ‘\‘Io{lulrfl nit: Sub-units planned

Enn mes and Vectors Restriction enzymes and its types, T4 and E coli DNA
\Used in Gene Cloning polymerases, Reverse transcriptase, Terminal

| transferase, Alkaline phosphatase, Polynucleotide
kinase, Ligase, DNases, RNases, and Topoisomerase.
' Plasmids Vectors: pUC 18 and pBR322,
Bacteriophages; L.ambda phage, M 13 phage, lambda
Insertion and Replacement vectors, phagemid vectors.
Cosmids: Artificia’ chromosome vectors (YACs:
BACs); plant based vectors: Ti and Ri plasmid, yeast
vectors, shuttle vectors, TA cloning Vectors,

[Lectures Practical Total

15 L] 15

Month January 2025 Q1udu1c.r'l nit: Sub-units planned

| Nucleic Acid Probe Preparations and designing. methods of probe
Hybridization and labelling. radiolabeling, and non-radio labelling.
chuenring Application of probes in cloning.

{Lectures [IPractical Talnl
15 13 18

| ll ' Sequencing methods: enzymatic DNA sequencing;

- chemical sequencing of DNA; automated DNA

| , sequencing

| i .
|

Month Fr._-!aruar:r 2026

Module/Unit: Suh—umtsylanned
1 rmclpte of PCR and
|

Principles of PCR: primer design; fi I'delm of thermo
stable enzymes: DNA polymerases; types of PCR
multiplex, nested; reverse-transcription PCR, real

| | time PCR, touchdown PCR, hot start PCR, colony
PCR, asymmetric PCR. cloning of PCR products;
proof reading enzymes; PCR based site specific
mutagenesis; PCR in molecular diagnostics; viral
and bacterial detection.

| .
Lectures Practical  [Total
1

, s use in Genetie
03 18 engineering

th

| Principles of PCR: primer design; [idelity of thermo
stable cnzymes; DNA polymerases; tvpes of PCR
' multiplex, nested; reverse-transcription PCR. real




I\qulli March 2026

Mractieal
13

Lectures
15

|

Totnl
18

Muodule/Unit:

|A|1|!llwllnm of
Genetle Enginecring

_Sub-units planned

tme PCR, touchdown PCR, hot start PCR, colony
PCR, nsymmelric PCR, claning of PCR products;,
prool reading enzymes; PCR based site specific -
mutagenesis; PCR in molecular diagnosties; viral !
J.lnd bacterial detection,

[nsertion of foreign DNA into host cells;
transformation, electroporation, transfection;
construction of libraries: eDNA and genomic DNA
Hbraries, 1solation of mRNA and total RNA,
construction of microarrays — genomic arrays, cDNA
wrrays and oligo arrays; Gene silencing techniques;
introduction to siIRNA; siRNA technology; Micro
RNA; construction of siRNA vectors; principle and |
umﬂim.ulinn uf&,cn: silcncing. L.cru: l.rmckuuh and

M.Sc. ~ IBiotechnology Semester: TRC

Course code &Title: Bioinformatics Subject Code- DSE21MBT41 Bioinformatics

Month December 2025

Module/Unit:

Sub-units planned

Lectures [Practieal

15 03

e em—— e

Total

Introduction (o
Bloinformntics

History of bioinformatics: MIJ|1I(|ISCIP|IH'1F} approach |
ol bioinfarmatics, Computers in Biology and
Medicines, Internet, and related programs;
Networking HTTP, HTML, WAN, LAN, MAN,
applications in communication,

Introduction to Genomics:

[ntroduction, Databases, Data, Nucleic acid sequence
atabase, Gene Bank, EMBL, DDBJ. Sequence
retrieval system (SRS): Entrez, DBGet. Human
Genome Project (HGP), Goal and applications, final
draft of HGP (complele information resources
covered),

Month January 2025

_ Module/Unit:

Sub-units planned

Lectures Il’rnclical
15 03

Total

Literature Databnse

& Introduction to
I8 Proteomics
Module/Unit:

\‘lnnlh Fchrunn 2026

Literature Database: Pub Med and Pub Med central

ntroduction to Proteomics: Primary Protein
sequences databases, Secondary sequences Dalabases,
tructural Databases related 1o proteins (PDB,
AMDB, CATH, SCOP)

ub-units planned

Lectures
15

i Fmﬂ.al
-

"'l.nlnl

118

\

Sequence Alignment
nd Phylogenetic
Ennl_\'sls

equence Alignment: Pair wise sequence alignment,
Multiple sequence alignment, Local and Global
E'cqucncc alignment.

hylogenetic analysis: Introduction: Definition of [

hylogenetic tree, nodes, internodes, root, tree, styles;
ﬁludogmm, phenogram, curvogram(, Steps involved

n construction of phylogenetic tree |

i



Vivekanund College, Kolhapur (An Empowered Autonomous Institule)
I".Gx. Depurtment of Biotechnology
Academic Year 2025-26
M.Sc. [ Biotechnolozy
Name of the teacher; Dr, M. P, Mane

Semester-]

Course code & Title: Research Methodology in Biotechnology Subject Code: RMDI4CHETT and
Practical: DSC2IMBT19 Techniques in Environmental Biotechnology & Cell Biology

l\_lggjll = June 2025

Lectures Fractical hntal

Module/Unit: |

Methodology

15 03 I8

Fundamentals of Research

ub-units planned = -}

Meaning. Objective, Motivation and Types of Rescarch o
Rescarch Approach » Significance of Research, Rescarch
Methods, research and Scientific Methods » Criteria of
Good Research. Research Process and steps involved »
Hypothesis: Meaning, functions and types of hypothesis, |
Nul’Alternative hypothesis » Literalure Survey. Source
of information, Review o Ethical issues and intellectual
property rights. ¢ Publication Process, Selection of |
lournal, Citation index, Impact factor, H-index, Journal |
Cite: score, Google scholar index, Research gate,
Academia, etc

S—

Month July =Aupust 2025

Sub-units planned

Lectures Practical 1 Total
15 03 18

Wrillng

Module/Unit: 11
Interpretation and Report

Meaning of Interpretation, Why Interpretation?
Technique of interpretation, Precaution in Interpretation |
e Significance of Report Writing, Different Steps in
Writing Report, Layout of the Report, Types of Report. »
IMechanics Wriling a research report: Writing
ipreliminaries, Main body of research, reference and
bibliography e Precaution for Writing Research Reports
» Meaning and 'mportance of workshop, Seminar,

Conference, Syiposium ete in rescarch
|

o Plagiarism-Concept and Significance of Plagiarism. = |
Writing tools: Grammerly, Answer the public,
Copyscape, Chalgpt, ginger. » Referencing and citation
tools: Endnote, Mendeley, Jabref. Zotero

Month September 2025

Module/Unit: 111

Sub-units planned

1 03 18

uh

=

Biotechnology

Research Methodology in

|
- — - 4
Ultraviolet-visible absorption spectroscopy. Principle, :
[nstrumentation and application. « Fluorescence
spectrophotometry s Other types (IR, NMR. ESR and
NMASS) of spectrophotometry. » Elimentary idea about
IX-ray erystallography, API- Electrospray and MALDI
TOF. applications

T E— e —

Month October 2025

Module/Unit: 1V

Sub-units planned |

15 03 |-IS

Biotechnology

Research Methodology in

(Chromatographic techniques: Principles of
chromatography (Adsorption and Partin nﬁ:
chromatography), Planar chromatography (Paper and
Thin- layer chromatography ), |
ll’.le:lnnphm'f.'-ih: techniques: General principles, support

media, electrophoresis of proteins (SDS-PAGE. n::liml




};Lix_grnm.‘n: gols, fsoelectit Tovliing eit
limensional gels), clecrophoresss v R W
P.{?f\“";\:il{ and \C‘\:'ll'i‘ Mg e <y

of  madrsnviyy
N hE )

XAgarase,
km‘l.-.‘\i-.ompc rechnyyies:  Natore
Jsoropes in biochemistry, Measurement o rdny

Semester: 11

Course Title: DSCO7TBTE21 Techniques in Molecular Biology

Month December 2025 Module/Unit:

Suh-unim planned

r
'|
|

[Lectures 'irl"rnctical II']'mal
- | |

| - | o=

03

]
|
|

|

|
1

1

l

| -

Month January 2026 Module/Unit:

Sub-units planned

O

T T
Lectures 'I'Practicnl Total

- | 02 02

f l

Month February 2026 Module/Unit:

{
‘bub—unitﬁ planned

Lectures !.lPracticaI Total
- 03 03

,S[{m[h March 2026 Module/Unit:

I
;Lccturr:..s }Pmcﬁcal i’[ntal
| s | 02 I 02

| | |

Sub-units planned

"

-



Vivekanand College, Kolligpur (An Fanposw ered Awionamins TR

Semester: 11

.G, Department of

Hatechnology

Acndemie Yonr 2025-20

N Se, T BHoteolinali
Nume ol the tenvhor

iy Semester-1il
Dy, M, I', Mine

Course Title; Plant Blotechnology, Subjeet Cagder DSEZINIEI il
Practicnl: Technigues in Mlant Biotechnology, DHC2ZINTEYY

—
Month June 2025

Leetures t Practical

’ -

Month July- August 2025

‘ Lectures | Practical
15 | 03

|
.
B

| s { T

| Lectures

Practieal |
| 03 ‘

h

|
| |
, .
‘ |
|
|
I
i
Month October 2025
Lectures | Practical ‘
15 | 03 |

]
[

Totnl
18

{ModulerUnic 1
Totnl Plant Protection

Module/Uni 11
secondary Metaholijes

Taotal
18

Totul
18

Module/Unit 111
ransgenic

techniques in plant

biotechnology

Module/Unit: 1V

Concept ol Pland
Fissue culture
|

{Sub-aonies plannod ‘

Disenses ol (lold, vepetable, orelnrd and phmmihm]
rops  of Indin and  thelr eantol] - eatses e
olpssioation of plan disenses; principlos of [t
isonse control blologlenl contral of diseases; sesd
Myerlth testing,  Ttegrated  pesl TapEemant-con uinl-ll
and companents; st plant resistance mological ol
O Inaeel posls; genatio nnulhlul||{ln|| ol nsects Tor thelr
ontrol; pestleldes, (heir formudation, classiivation il
snfe nse behaviorsl methods; (nseel o el
yotealmologleal approsehes 1 (1PM \

Caneepl ol secondary metabolles, thelr applieations HJ
agrlouliuee and Lealth industry, T v proddgatiog of
secondary  metabolites:  introduation 10wl iy
metabolism,  slgnificance  of  eall  ditfgrentintion,
soleotion, downstraam processing, Influanes ol nlllilllh'
conditions on acoumulation of secondary metalicliies
immobilization of colls for enhaneed  produation ull
secondary  produgts, biatie and - ablatke  allelistion
DIfferont teahnigues Involved (o isolution, |m|l||nul|u|+i
and eharaoterizatlon of useful secondary matigholites
from eultred colls,

Subi-units planned

Sub-units planned

Itroduction of foreign gone Into plants, basien ol
wmor  formation, halry  toot euliwee and s """'ll
fentures of T0 &RIE plasmid, mechantsm ol INA
transfor, role ol viralenee gone, use of reporie ,mn--‘
multiple gene transters, veator loss o1 direat TINA
transfor,  partiele  bombardment, — electiaparsion

’-II plant transtormation for snhaneing FoRlstanee o

mieroinjection, ohloroplast transformation, Appheations
f |
nests, productivity & performance, natitonsl \‘nllw.|
modifieation of ornamental plaots, biogngloeared ood !
s [ ble vacolnes, plantibodiag, blo pharming. |

Sub-units plinned |
Laboratory design of plant tssue oulture labaratory

Research lab and  Commeroinl  Lal, Prigsiple il
Working of aquipment & nstroments regqutied in 111 |

Mrecnttions to maintain asaptie conditions m PHC Tali
Madin Composition,  DIffarant types medin asad 1




PTC. Organ culture technique: Introduction, Protocol]
factors affecting w.r.L. Root tip culture, Leaf culture
Shoot tip &Meristem culture, Importance of Organ
culture. Micro propagation: Concept of differentiation,

Dedifferentiation and redifferentiation DifTerent Stage
of Micr

of Micro propagation Applications i
propagation. Callus culture technique: Introduction
Types of callus, Factors affecting, profocol

Morphology & internal structure of callus,

Semester: IV

Conrse Title: Animal Biotechnology,
Practical: Technigues in Molecular Cell Biology,

Subject Code:; DSE21MBT41 and
Practical Code: DSC2IMBT49

Module/Unit: | Sub-units planned

Month December 2025

Lectures Il Practical
|

— —

03

1

5

|
|
|
I

o=t

Total

18

Origin of concept of tissue culture, Cell types and cel
lines. Differentiation of stem cells: embryonic
mesenchymal, hematopoietic and pluripotent stem cells
Eetal stem cells and adult stem cells. Culture mcdiumi
Natural (Blood plasma, Blood serum. Tissue exiracts
hnd serum free medium) and Chemically defined,
Functions of the main ingredients of media. Major
equipment’s required: Laminar Flow Hood, CO2
incubator, Microscope, Autoclave, Water bath.
Centrifuge, Culture flasks and plates, Pipeties, Scrapers.
Freezer and refrigerator efc.

Introduction to animal
tissue cullure

|

|

Sub-units planned

Module/Unit: 11

Month January 2026
Lectures

15

Practical
03

|
|
|

E

r |
Month February 2026

Total
15

ouse splenocyte culture Handling mammalian cell
ines: thawing, culture maintenance an

ryopreservation, Cell counting using hemocylometer
ell viability and proliferation assays: Trypan blus
xclusion test. MTT assay. Propidium lodide staining

Establishment of
primary cell culture

vna beads, nanoparticle preparations; growth facto
d ex-vivo expansion of hematopoietic stem
rogenitor cells bioreactors for expansion.

'FSC labeling Magnetic approaches to cell separatio
S
|
4
|

Module/Unit: 111 ub-units planned

| ]
| Lectures } Practical I
03

l
|
|
|
|

Total
18

Applications of

d _ Generation of chimeric. and knockout mice and their
fanimal tissue culture

characterization. Gene editing:  Gene  silencing
CRISPR  associated  protein-9  nuclease (cas“ll
technology. Modemn categories of vaccines -
multivalent vaccines, synthetic peptide vaccines
recombinant vaccines, DNA vaccines, combinatio
vaccines, Commercial preparation of vaccines- cel
culture based vaccines, regulatory aspects  of
vaccination for humans and veterinary use. Livestockl

improvement: Manipulation of reproduction in animals |

Month March 2026

.

Sub-units planned
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