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course Out comeg (Co

O1. understand the asi ‘S): _Aitlcr the successful completion of the course, the student will be able to:
02 understand the ¢ principles of different t

ypes of Microscopes and its a lication
c03. comprehend the m:flﬁre and function of all the ce]l organelles, e =
c04. develop Comprehen;i\?msm of cell division, cellular aging and cell death and its regulation.
v ¢ understanding on the orggnization of Prokaryotic and Eukaryotic chromosome.
L—""

Contents 56 Hrs.

14

/ -
Introduction, History, Principle
Eye piece tube, Objective lenses,

and Opti(;al Components of microscope: Eye piece,
A Coarse and Fine Focus knobs, Stage and
Types of Microsoy T, Condenser, Condenser Focus Knob, Iris Diaphragm

pes: Light microscopes -Simple, Compound and Stereo zoom-

> fluorescent microscope Electr i TEM d

Confocal and Qpy; 10 pe, ectron  microscope- and SEM, L
y ptical pat

Applications pathway in different microscopes.

e of Microscopy: High resolution imaging, immune
L Screenin and Thigh ) i ; e
applications, & tgh  throughput imaging.  Clinical

stage clips,

histochemistry,
and Forensic

A\

Unit-11: Cell Structyre and Dynamics
Concept of cell: -

_ Discovery of cell, cell theory, Cell as a basic unit, Classification of cell types
t | —Virus, Prokaryotes, Eukaryotes, Comparison between plant and animal cells. -
Plasma membyr

ane —Fluid mosaic model, chemical composition, functions of plasma
membrane —Osmosis, Diffusion, Active and Passive transport, Bulk transport.
Ultrastructure and functions of Cytoplasmic organelles: Mitochondria, -Kreb®
oxidative phosp

s cycle, BIS
horylation, Endoplasmic reticujum, Golgi bodies, LysoSomes, and Peroxisomes.
Chloroplast: its role in Photos

' ynthesis. Nucleus:?“Morphology, nuclear envelope, nucleoplasm
nucleolus.

14

bl

I 2l em |

Unit-111: Cell Cycle and Regulation

14

‘Cell division in Bacferia and Archaea — Process of Binary fission.

Cell Cycle Regulation: Cell cycle, Interphase-G1, S, G2 and M phase, Checkpoints. Mitosis

Stages, Mitotic apparatus, Role of cyclins and Cdks. Mitogens and Inhibitors, Significance.

Meiosis: Stages, Synaptonemal complex, Crossing over and Chiasma formation, Significance.

Cytokinesis in plant and animal cells.
Endocycle and Endomitosis. —

Cell senescence and Cell death: Cellular features of Senescence- Spontaneo

us and induced,
5 Mechanism of Programmed cell death and its sjgnificance. Necrosis. oy =
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i @X&culahon Matrix relates course outcomgs ol course with the correg

jﬂigh , 2- for modecrate Medium), 1 for slight (lo}v) corrclations

Formative Assessment for Theory \
Assessment Occasion/type : \ Marks \
Examination/Test \ 10 \\
] N R . 0S
"W ditten Assessment/Presentation/Project/ Term Papers/Seminars ‘\ = J
3 L . " i
= Performance/Participation e ,
‘;ilassl‘oom S \ 20 Marks j

R e

v Unit-IV: Chromosome Organization ] 14 j
0IMoso Ntroduction, Chromatin structure in Proka

some: Macyrq. ) :

" rOmOr - islonego Molccular organization. Primary and §
|omcres; H > on-histones of DNA. N

't: qigmﬁCancc- » Nuclcosome, He,

garyotype and Idiogy,,,
gpeciﬂl tyis)e]s. of Chl'('m()somes: Structure
Solytenc, Salivary oy, 4 chromosome in
pocyte- SUPCTUMerary B ¢

L

ryotes (Supercoiling), Eukaryotic
ccondary constriction, Sat-bodies,
crochromatin and Euchromatin and

qQQ

and Sig.niﬁcance of Special type of Chromosomes:
Drosophila, Lamp brush chromosome in amphibian

(;ol’"sc Articulation My gy Mapping of Course Outcomes (COs) with Program Out comes (POs)

g M Program Qyq comes

) (C)uf POT 1 PG2 103 PO4 |\ PO5 | PO6 | PO7 [POg \PO‘) PO10 [POl11 [POI12 }
|13 37— \ \

% i i 3 3 3 3 1 3 |t - |1 3
% : = 3 ) 3 3 3 311 12 | 3 3

03 I 3 3 3 3 3 3 L1 |1 | 2 3

o 13 |3 |3 3 3 3 3 1 |1 IE 3

(0 . . . : ponding program out comes
; (hos€ attainment 1s attempted in this course. The strength of correlation is indicated as 3- Substantial

5 i agOgy: Lectures, Presentations, Videos, Assignments and Weekly Formative Assessment Tests
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Course Articulation Matrix: Mapping

comes (POs)
] DSCGT-3 le
Course Outcomes (cos)/(P 0s) ?
I Core compw/' X —] I
II Critical thinM/ " —_— E
[II Analytical reaioiilz_g__________—/ X — T
IV Research skﬂls// < . E
. J M
V Team work | -4
Course Articulation Matrix relates course outcomes of c?urse WlthNtIhe corresponding 1
program out comes whose attainment is attempted in this course. Mark X’in the inter sectj, ©
ddresses a particular program &
1

cell if a course outcome a

After the successful completion of the course, the student T

~t+

Course Outcomes (COs):

will be able to:
CO1: Describe the structure and fu

CO2: Appreciate and illustrate the ¢

its replication.
ocess of gene expression in prokaryotes and eukaryotes.

CcO03: Describe the pr
CO4: Explain the concept of transposition, mutation.

nction of biomolecules. |
hemical composition of the genetic material and

et 0 =~ = 3 0 =+
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/1 56 Hrs

Content

—netic material: Unit-I | 14 hrs

Sb 3;’1 * tion experim - Proof of transforming principle: Griffith’s

traﬂso s Hershey ent; Transforming principle: Avery, McLeod,

Mcoafty . Biology. RNan Chase experiments; Central Dogma of
ul as genetic material - Fraenkel and Singer

C
MOlefiIﬂ ent.

exp? dF
and Functi
Str“ct 'f‘:{,s doubleCtlior-ls of Nucleic Acids: Structu
58 cric ales Alt el‘lcal structure of DNA (Wat
Chargafftsion oi,' DN‘XU;;IVG forms of DNA - A, B and Z;
turd . pes and st U :
renamodel), and fRNA. nd structure of RNA: mRN

le

re of DNA: Watson
son-Crick model);
Denaturation and
A, tRNA (Clover

DNA eplication:
tic repli ion: .
prok® o’ Oridhl; lt;atlofl. Enzymes and proteins involved in replication;
Iniﬂatlo.n' Sb t(;n re_Phcation, Replication fork, Primosome, Replisome;
Eloﬂgat;(’;e liyntc thesis of leading and lagging strands; Termination.
gs of Repiications- Rolling circle and theta mode of Replication.

icr i ion: 3 .
otic replication: Enzymes and proteins involved in replication;

EukY e
Mechanlsm - Initiation, elongation, termination and linear replication.
R
14 hrs
Aalifeiaies

Unit-IL
merase; Promoter region; Role
Elongation and

TranSCfiPtion in Prokaryotes: RNA Poly
gma factors. Mechanism of transcription- Initiation,

of si
terl’ﬂinatlon (“rho” dependent and «rho” independent).
Eukaryotic RNA Polymerases;

Transcription in Eukaryotes:
Transcrlptlon factors; Promoters and enhancers. Mechanism of
Termination. Post-

t['anSCription" Initiation, Elongation and
transcriptlonal modifications- Methylation, polyadenylation, and

splicing.

granslation: Genetic code and its general characteristics; Wobble’s
f translation machinery- mRNA, tRNA

hypothesis. Components ©
(Charging of tRNA, aminoacyl tRNA synthetases); ribosome structure
and assembly. Mechanism of translation in both prokaryotes and
Eukaryotes. Post-translational modification of proteins. \
Unit-III 14 hrs
jon in Prokaryotes and Eukaryotes: Inducible operon —
ion of Lac Operon.

Gene eXpress
d catabolite repress

Structure, mechanism an
n — Structurec, mechanism an

Repressible Opero
ression in Eukaryotes.

Operon. Regulation of Gene exp
r Unit-1V
i 14 hrs

P

I,

d Attenuation of Trp




Transposable Elements:

Introduction, types and classification; Class I (Retrotral”Il‘sEfJOSD;ns;; Cl.ass

II (DNA transposons), Autonomous vs non aut.o.nomouS S, Mechanism

of transposition- DNA transposon transpostmon and retrotranspos?n

transposition, controlling elements in Bacteria (IS elements), Dro§ophzla
utionary role of transposal

(o elements), Maize (AC-DS elements), Evol
elements. \\
L
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V SEMESTER B.Sc. GENETICS

B.Sc. Genetics

Semester \4

GENE REGULATION A ND DNA REPATR (Theg y) I
——— e B
___|No. of ¢ ‘redits

—— jL — |

“ourse Title

_DSCC5GENTS
_60 Hours_

“ourse Code: i
—=21Is¢ L-ode .

“ontact hours

- Duration of SEA/Iixam 2.5 hours
2l S — - . - Rt e ——————— e S —
Formative Asscessment 40 Summative Asscesstoent 60
Marks I B Maurkg

2. Course outcome: Afyer ¢

ompletion of (he course, studeng will be able to:

COl. Comprehend various types of' DNA repair mechanisms une the associated discages
CO2. Interpret epigenctic gene regulation i
CO3. Summarise &ene expression profile

CO4. Comprehend ECnce expression af various levelg

3. Course Articul

ation Matriy: M
Qutcomes (POys)

apping of Course Outcomes (COs) with Program |

Course Outcomes (COs)/
Program Outcomes (POs)

Core

Qutcome,

Content

Unit?

Hours:

S 60
. 14 hrs
DNA repair: N
* Single strand and double strand DNA damage - p ? A

: : o D)
* Direct DNA repair -Photo reactivation

activity of DNA polymerase/ (proof readiﬁé)f 06 methyl
. ExciSioOn repair- Base excision rép

repair,\f%i)slmzrwh repair, SO!

01

,=37=5" exOnticlease
guanine, methyl transferase )

:iir}gNucle.otide excision
SOS repair & W

\Mitochondrial DN} repair=

e ——
————

———




* _Repair d'efects— Gene defect, symptoms and incidence
mvolve'd In Xeroderma pigmentosum, Ataxia Telengetasia,
Fanconi anémia and Cocyane syndrome( 5 N\)

02 . Unit 11
Epigenetic Gene regulation;
* " Introduction to Epigenetic Gene regulation and its types-
transcriptional and translational regulation.
* DNA Modification- Cytosine modification-CpG island, role
of DNA methyl transferases (DNMT) in DNA methylation,
(I;NA methyl binding ‘protcins, DNA demethyl transferases;
enomic imprinting. A
B (Hi‘s‘t‘o’f%\.and Epigenetic Modification- Organisation .\9{
eukaryotic DNA- Nucleosome model, process ,0@
metjhy]ation,@&?tjdation and phosphorylation, nué]cosome
remodelling ‘ BT gma © 2 WA
v * RNA Dbased Epigenetic Modification -Role __o_“tiS__rrﬁl_a_u,
iolc-oﬁi_@gg ' RNAs —miRNA, si RNA, sno RNA in translational
regulation, Role of Long non —coding RNA in gene
regulation, \0
—Mechanism of\/}\{‘]chromosome inactivation in huran female.

o,ne/,)

16 hrs

}90&

N

transcription factors,

. Post Transcriptional Control: RNA editing —Adenosine to
inosine, cytoplasmic _ control of -~ mRNA  stability
Environmental impact on transcription: Heat shock genes

. RNA interference: ‘mechanisms and enz logy; RISC
complex formation; regulation of gene expré}::gn by miRINP

03 Unit ITI 16 hrs
Regulation of gene expression:
. Spatial and temporal gene regulation of gene expression. /J’ >’
. Transcriptional control: RNA polymerases, cis-elements,

pathway, Antisense RNA technology
04 | ) Unit IV

Gene expression analysis:
* RNA expression analysis-DNA microarray, RT-PCR
method g : ‘ - ’

* Promoter Analysis- Expression of Reporter gene/ promoter
fusion in host cells, chromatin Immunoprecipitation method

* Protein Expression Analysis: Western blotting, 2D-Gel

Electrophoresis
_»— Methylation sensitive restriction enzymes and Fluorescence

—

in situ hybridization

O~
(.T’[j
G




PAPER: PLANT CELL AND TISSUE CULTURE TECHNOLOGY (Theory)

\
Program B.Sc. Genetics Semester Vv
Name
AL S
Course Title PLANT CELL AND TISSUE CULTURE TECHNOLOGY (Theory)
\
Course Code: DSCC5GENTS6 No.of Credits 4
CODtaCF hours [0 Hours Duration of SEA/Exam 2.5 hours
Formative Assessment 40 Summative Assessment 60
Marks Marks
Course outcome: By the end of the course the students will be able to
° Understand the basic principles of plant tissue culture
. Explain the role of media, sterilization, and methodology of tissue culture.
¢ Comprehend various types of plant tissue culture
. Apply plant tissue culture technique in crop improvement.

Course Articulation Matrix: Mapping of Course Outcomes(COs)with Program Outcomes(POs)

Course Outcomes(COs)/ 5P5 [T6 [P6 [T7 [P7 T8 P8 [19 P9 [r10 P10

Program Outcomes(POs)

I. | Core competency
IL. | Critical thinking

| III. | Analytical reasoning
| IV. | Research skills

L V. ' Teamwork

RN

Course Articulation Matrix relates course outcomes of course with the
corresponding program outcomes whose attainment is attempted in this course.
Mark ‘X" in the intersection cell if a course outcome addresses a particular program

outcome.
LChapter [ Content Hours:60
I Unit I
01 Introduction to Plant Tissue Culture: 14 hrs
* Definition, History of plant tissue culture research, |-
Totipotency of cells, differentiation,

dedifferentiation and redifferentiation,

* Methods of sterilization -physical and chemic4l P
methods, &f) '

* Media preparation - Murashige and Skoog’s (MS |
medium), phytohormones, medium for micro-
propagation, , '

* Role of chemicals -Macronutrients, micronutrients,
Vitainins, amino acids and growth regulators in plant
tissue culture, Callus subculture maintenance and J
growth measurements.




02

Unit II

Basic Principles of Plant Tissue Culture:

ulture: Preparation of

Techniques of cell and tissue ¢ [
micro

explant - materials, initiation of cultures,
propagation. _
Direct and indirect organogenesis and Somatic
embryogenesis, artificial (synthetic) seeds, emblyf)
culture, callus culture, meristem culture and organ
culture. - =

Clonal Propagation: Shoot-tip and axillary bud
culture of ornamental and horticulturally important

plants.

03

Unit 111

Types

of Plant Tissue Culture and Application:

Methods and Applications of Suspension culture,
Protoplast isolation, culture and fusion, Endosperm
culture, Embryo culture and Embryo rescue
technique. = =

Anther Culture: Development
diploidization and its applications.
Production of somaclones and gametoclones,
Somaclonal variation and in vitro selection for crop
improvement. :

Production of secondary metabolites and Industrial
application of plant tissue culture for production of
Secondary metabolites.

Cryopreservation and Germplasm conservation.

of haploids,

16 hrs

04

Unit IV

Plant Biotechnology and Crop Improvement:

Applications of Plant Genetic Engineering — crop
improvement, fiber quality, herbicide resistance,
insect resistance and virus resistance.

- Agrobacterium mediated gene transfer.,

Gefletic modification — transgenic plants for pest
resistance (Bt-cotton); herbicide resistance (Round
Up Ready Soybean); improved agronomic traits
(flavrSavr  tomato, Golden rice); Improved
horticultural varieties.




