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1. Microscopy: Introduction, and history of Microscopy
Prmc1p1§ an.d Optical Components of microscope: Eye piece, Eye piece
tube, Objective lenses, Coarse and Fine Focus knobs, Stage and stage
clips, Aperture, [luminator, Condenser, Condenser Focus Knob, Iris
Diaphragm. . )

7 Types of microscopes: Simple and Compound microscopes, Light
microscopes, Fluorestence, electron microscopy (transmission and
scanning), Phase contrast, Confocal, Stereo microscopy, -@ptical-pathway
indifferent-microscopes. ' ' '

3.

Uses "of microscopy and biological applications: | High resolution
Timaging,” immune histochemistry, high-content screening and high-
throughput imaging, Medical science, Forensic laboratories.

Chapte |Unit— 2 i i
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04 Analytical Instruments:

meter. N \

Thcrmm?et,er: pringiple types of thermometers-digital, mercury, strip-
G (Lt U4

type, Infrared, Axillary: " -

pH meter-principle and components of pH

. N e

J

05 Colorimeter: principles of measurement and applications.

Spectrophotometer: Beer-Lambert’s Law  in  spectrometry, UV
spectrophotometers, Atomic absorption spectroscopy (AAS), Electron

Spin-——-Resonance~“(ESR), Nuclear Magnetic Resonance (NMR)

\ {
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ultra-centrifuge, Refri gerated
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ation techniques: Centrifugation: Principle
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centrifuge, Rotorg: Types of rotors- vertical,

/‘Chromnl:ogrnphy: P

08 paper chromatogy
chromatography,

rinciple, types
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ge, gel filtration, HPLC, affinity
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applications of clectrophoresis.
ertical and horizontal, — A,
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Animal cell culture: Princi
Primary culture, secondar

ples of cell culture, cell types, <‘:‘e.l.lr l?“es.’ )
y culture, cryopreservation, contamipnations,

11

organotypic culture

Requirements'in Animal Cell Culture: Equipments used in Cell culture,

Culture vessels, Aseptic techniqtrljgs_:
Cell culture media: Natural and defined, role and components of serum

in culture. Invitro transformation of animal cells/, Types of cell culture.

\

-

Applicat\io'ns of cell culture: Cell culture in biomedical research,

|

Ll . - — - ™ . - S‘
karyological studies, amniocentesis, mutagenesis, Cytotoxicity assay
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Course Code: Ezwse Title: Human g
. erotl
course credits urse Type: DSCCSGE:\E:;CS and Genetic Counselling
Total hours: 56
Formative Assessment Marks: 40 ST
puration of BoC 4Hours ssessment Marks:60
2. Cours¢ ODbjectives:
gudy the Human chromos )
: Undcrslm’ld the COI“[_')Onen\::n?‘: ‘and chromosomal Inherit : )
. hend prenatal di o immune system ¢ ance pattern in Human.
e Comp! d prenatal diagnosis 1 and the role of genes in i
disease method and use of cell th immune development.
- .. ell therapy and gene therapy for geneti
e Understand the objective of Genetic cou . _ py for genehie
nseling and its steps involved.

3. Course Outcomes:
After the successful completion of the course, the student will be abl
, will be able to:

Understand the nomenclat
ure of Human chromosome and chromosomal inheritance pattern

L]
. Understand cells of immune
. system, str - ; . :
transplantation. , structure of immunoglobulin and role of MHC in
Understand Prenatal di '
¢ eciate G : dlagnog.ls method and gene therapy for treating Genetic disease
o Appreciate Genetic counselling and steps involved in it 2 )

4. Course Content

o w
Content

I
UNIT I: Human chromosomes and chromosomal Inheritance Pattern
4. Human Chromosomes: Normal and abnormal Human Karyotype: Paris
Nomcnclat_ure, Fl()(\nggw_()_typing, FACS - Fluorescence Activated Cell Sorter.

Discases and Inheritance Pattern: Autosomal inheritance- Dominant (Eg.

b. Genetic
Adult polycystlc kidney and Neurofibromatosis) Autosomal inheritance- Recessive
- Recessive: (Eg. Duchene muscular

(Eg. Albinism, Sickle cell anemia) X-linked -
dystrophy) X-linked Dominant- (Eg. Hypophosp \
Holandric gene (E.g. Testes determining factor - TDF}MLﬂiif‘(\ctoria\ inheritance:

(Eg. Congenital malformations: Clelt lip and palate, Rheumatoid arthritis and

Diabetes) Mitocho bei’s hereditary optic neuropathy).

hatemia) Y_-_\i_nked" inheritance-

ndrial diseases: (Eg. Le 0




Unit 2¢ Immunogenetics
[ntroduction to immunology- types and properties of antigeﬁs, antibodies, B and

a. :
T Cells, Immunity types - Innate and acquired. Immune response - Humoral and
B 14

.

Cellmediated,_ . .

b. Genetics of immune system — antibody gene rearrangemen't'énd class switching.
Inhe

rited i1.11nml10deﬁ.cif3ncy- Ex. X- linked agammaglobulinaemia.
. Major H]SFOCOm})?thI!Ity. Complex- Types, HLA disease associations.
Transplantation, graft-rejection and immunosupressors. Concept of immunization
. . . == —
—Unit 3¢ Prenatal diagnosis and gene therapy -

prenatal  diagnosis; Methods- Noninvasive method-
Amniocentesis, 14

genetic

a. Indications  for
Ultrasonography.and Fetal echocardiography, Invasive methods -
Chorionic _villus _sampling; Pre-conception and pre-implantation

diagnosis- Teratogen exposure in early pregnancy, Génetic testing and screening.

b.  Gene therapy with reference to SCID Stem cells- Properties, types and sources.
Cord blood banking and Stem cell therapy

Unit 4: Genetic Counseling:

edigree construction and analysis, Pedigree

c diseases.
tic counseling; Historical overview,

Symbols used in pedigree studies, P
analysis for the inheritance pattern of geneti
b. Genetic Counseling. —Introduction to Gene
stages of counseling, scope-of genetic counselling.

Roles and regponsibilities of Counselor and Consultant - needs, rights; Ethical,
legal and social issues (ELSI), Acts and Amendments.

___/’J”—

a.
14

5. References:
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VI Semester B.Sc., GENETICS

Theory Syllabus v |

Paper - GNT 601: DEVELOPMENTAL, EVOLUTIONAR |
NETICS

L GE
AND BIOMETRICA 20 Hrs-
UNIT I 14 Hrs.
. O -
Early embryonic development 1;1‘3 Iiz fign'

a. Developmental Genetics: . i
cleavage, blastula and gastrula. Nuclear transplantation experl

Amphibians and Acetabularia ) .  Flower
Genetics of development in plants - Arabidopsis:
express1on) .

development (Floral morphogenesis and Homeotic gene

. nt;

c. Genetics of development in Animals - Drosophila: Early developmell,
arity: Role of

b.

Origin of anterior-posterior and dorso-ventral pol : e and
Maternal genes, Zygotic genes- Segmentation genes (gap, pair rd
segment polarity genes) and Homeotic selector genes. . )

d. Switching genes on and off during development- EX. Differential

expression of haemoglobin '

UNIT II 13 Hrs.

a. Evolutionary and Population Genetics:
Darwinism, Neo Darwinism and Synthetic Theory.

Evolution at molecular level: - Nucleotide sequence. o
‘Gene pool, Gene and genotype frequencies: Hardy-Weinberg pr1n01p1f3,
Tvolutionaq agents: Selection - differential selection, gametiC
selection, zygotic selection, fitness; Migration; Mutation and Random:

drift/
Speciation: Methods of speciation-Allopatric and Sympatric, Isolation-

Pre-mating and Post mating isolating mechanisms, role of isolation in
Speciation. :

b. Quantitative characters and inheritance:
Quantitative Characters:-Types- Continuous, meristic and threshold

characters with examples. -
Quantitative inheritance:-Features of polygenic traits in relation to

oligogenic traits. Inheritance of Kernel color in wheat, and Skin colour

in human.
Transgressive inheritance in Poultry.

Environmental effects-IQ in Humans$

- Significance of polygenic inheritdnce-Twin study
UNIT III 13 Hrs.
Biometrical Genetics: - A
An introduction to Correlation, Regression and ANOVA (Analysis of

Variance) ‘
Genetic analysis of quantitative trait: - Ear length in Corn

26
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Jrjances in polygenic traits:

additive, dominance tl:'ii?“—EPhenopriC, genotypic, environmental,
eﬂviron_ﬂ}ental interaction pistatic variance; Genotype€ and
rtability: - Broad '

qantitative trait loci (
Heritabﬂity T

heritability,
nd

S
Q'?‘rll,se sand Narrow sense
1 )°,_ Problems related to Variance &

l‘



VI Semester B.Sc., GENETICS
Theory syllabus

per — GNT 602: APPLIED AND BEHAVIORAL GENE;I‘IICS

40 Hrs.

I
? 13 Hrs.

Unit
o enetws in Medicine and Industry
oduction of recombma\lﬁ"lhsulm interfefon and human growth
pormone (HGH)
yaccines: Hepatitis B yaccine
prep paration of molecular probes, Monoclonal antibodies and

diagnostic klts
Mlcroarray Ve

b pNA Fingerprinting

' Methodology of DN?\VﬁAgm ‘printing

Molecule}r ma‘mrkers -RAPD, RFLP, Microsatellite, SNPs, STR
Applicatlons in Forensic science, Medicolegal aspects
onmformatxcs
Introductlon to bioinformatics
Tools of Bioinformatics - F.

-
A, BLAST, RASMOL
Applications of Bioinformatics L=

Unit II
a. Genetic resources and Biodiversity 15 Hrs.
Germplasm, Classxff*c’atmn Germplasm activities and organlzatlon
R) Genetic erosion,

associated with germplasm (NBPGR, IB‘P&
f itu and in-situ

b1od1ver81ty,é2$i data book; endangered species, ?}(
conservation, Vavilovian center for biodiversity.

Gene bank and cryopreservatlon Types and methods
b. Behavioral Genet1cs L
Mating behatior i in Drosophlla

Hygienic behavior in gg eybee
Nesting behavior 1n/Ants
Territoriality and conflict behavior in Primates.

c. Molecular markers as diagnostic tools
Her? testing for breast cancer — (FISH), Frigile X syndrome —

Microsatellite marker analysis
12 Hrs.

UNIT II1

Heterosis in animal and plants
Introduction to heterosis and characteristics

a. In Animals: ; -
Animal breedin glntroduction, inbreeding , gléding, cross breeding,
ti

art1ﬁ01a] insemination in cattle

B.Sc., Genetics - I to VI Semester Syllabus



Fish breeding (Selection, Indtced Polyploidy, Gygogenesis and

Androgénesis, Inbreeding). e
@reegigrflég strategies for ir%l)p}'?)'\\rjé\}%kent of livestock for mi‘lk, meat, \Yool
production.” T
Breeding strategies for improvement of Poultry ~Giriraja.)
b. In plants: _,
Genetic concepts e Dominance and O}Trg_gwcwi“Q_:;}winapce. .
Hybn’dﬂi;n techniques — Intergeneric and interspecific
hybridization, Identification of hybrid plants.
Inbreeding depression.
Hybrid vigor exploitation in Rice and Tomato

—~
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