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Part l] Content ofthe Coursc No. oflectures - 60
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Class B-Sc- III vexr
Srbiect Zoolopv
Title of paper ccnctics ( l'heory)/ ql$iRl+l (*qiffifi )

Course ttpe Minor/ Elective/ qrnfl,/ 5difa4

Max. Marks 70 (Theorr) + 30(CCE)/Rcsulrr students
Min. Ntarks 35

Cr€dit valuo 0.1

Course Learning outcomes: On Successful completion of this course, the students will be
able to:

L Gain knowledge of basic principles of inheritance and variations, DNA, RNA and their
firnction.

2. Deeper understanding of linkage, Sex determination, Chromosomes, Mutations and

mutagens.
3. Gain knowledge of human karyotype, Genome project, Inheritance of blood group and

genetic diseases in human.
4. Demonstrate gene therapy, PCR, DNA fingerprinring techniques and their application.
5. Find Job Opportunities in Hospitals, Pharmaceutical Companies and other health services,

Forensic Science Research Associates, Cenetic Counselor, Clinical Research Associate,
Animal Breeder. Genetic Laboratorv Technician

Unit- I

1o.r{

Overview of Genetics
l. IntroductioD and Historical brckground ofgenetics
2. Definition, Scope and Importrce ofGenetics
3. Chromosomes: Transmitters of Heredi8:

3. I Structure and Oraganizalion of Chromosomes
3.2 Types of Chromosomes
3.3 Chemical composition of chromosomes

4. Nucleocytoplasmic Interaction
5. Mendel's laws ofHeredity
6. Variations : Types and genetic basis ofVaristions

Kev words/Tags: Heredity, Chromosome, Variation, Genetics, Nucleoc)'toplasmic
Interaction,
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Gene and Genetic Material
l. Chemistry olcene Nucleic acids and their structure
2. Concept ofDNA relication
3. Nucleosome (Solenoid Model)
4. Types ofgenes: Split genes, Overlapping genes and Pseudogenes

5. Genelic code

Key words/ Tags: Nucleic acids, DNA replication, Nucleosome, Pseudogenes, Split genes,
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Linkage and Chromosomsl Aberrations
l. Cene linkage and recombination
2. Sex-determination
3. Sex-linked lnheritance
4. Slructural changes in chromosomes: Deficiency, Duplication, Transloca!ion and

lnversion.
5. Numerical changes in chromosomes: Aneuploidy, Polyploidy
6. Mutation: Types olmutations and mutagens.

Key wordv Tags: Linkage, Recombination, Sex_determination, Sex-linked Inheritance,

Mutation, Mutagens, Polyploidy.
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Unil IV Human Genetics
l. Human chromosomes; Human Karyotype and Human Genome Project

2. Common genetic disorders
3. Multiple factors and blood groups
4. Twins: Fraternal, Maternal and Siamese twins
5. Transgenic and knockout animals and their applications

Key Words/ Tags: Karyotype, Genetic disorders, Transgentic, knockout animals
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Unit - V
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Genetic Engioeering
L Cene Therapy ! Germline, and Somatic cell gene therapy.
2. Recombinant DNA technoloBy
3. Cene cloning
4. Cene library
5. PCR and Hybridization techniques
6. DNA finger Printing

Key Words/ Tags: Genetic Engineering, Gene Therapy, Recombinant DNA, Gene cloning,

Gene library, PCR, DNA frnger printing
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Suggcstcd Ilcxdings:
i. raip O, "cett ana Iraolecular Biology, Concept and Experiments" John w!9yf!!!]q98J1!g!]9!
2. Allison Afizabet 'Fundamentali of Molecular Biology" 2"d Editions J. willey and Sons, Hoboken

New Jersey. 2012

3. Gardner, MJ: "Principles ofGenetics"
4. Singh B.D. , Gupta P.K., Verma, PS and Agrawal, VK. : "Cenelics".
5. Oupta P.K: "Molecular Biology and Genetic EnBineering"

6. Khann Pragya, Pal Ajay: "Cell and Molecular Biolo8y"

Learning Resourcos

Susgr\live Lqtrivilelll Online Courscs:

hllps://!vww.easybioloEvclass.com - Molecular Biology lecture notes and study material
httosr/www.edx.oqI
https://onlinecourses.swayam2.ac.in-Molecular Biolog/ course- Swayam
htlos://notel.ac.in - web course on Cell and Molecular Biol
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Section (C) : Long questions

1er{+nrr v: *e vmfte rw

10

Total 100

4ir oil$l,ffi

W
cf% \,6fl $.-Sf

h;ltyrc)



Sri Sathya Sai College for Women, Bhopal
(An Autonomous College Affiliated to Barkrtullah University Bhopal)

Department of Higher Education, Govt. of M.P.
Under Graduate Syllabus (Annutl Pattern)

As recommended by Central Board of Studies and tpproved by the Governor of M. P.
wef2022-2023

"1'#'1;3;"'

Contents / f{.l{u[ No. oflectures - l0

Clnss B.Sc. III verr
Subject Zoology (Prncticrl) qptgng (vrdFfot
Title of piper Experimenlal Genetics (Practical)/ q+rrdrf *f+m l*Am"t
Course type Minor / I,llertivr qTa{{,/ {aft-cs

M,rx. marks 30 + 70 /Resul:rr sludents
Min. marks J5
Credit value 02
Course Learning Outcomes: Upon completion of the course students will be able to
1. Gain knowledge ofbasic principles of inheritance, Inheritance and varialions, DNA RNA and their

J.
4.
5.
6.

function.
Gain knowledge ofsex-linked inheritance, Inheritance ofblood group and genetic diseases in human.

Learn aboul Mendelian genetics.

Learn pedigree anal)sis ofhuman lrails
Identify gene therapy, PCR, DNA fi ngerprinting techniques and their application

Find Job Opportunities in Hospitals, Pharmaceutical Companies and other health services, Forensic

Science Research Associates, Genetic Counselor, Clinical Research Associale, Animal Breeder,

Genetic Laboratorv Technician

tlnit

I Studv ofsDecial tvoes ofchromosomes through model, chans and pholographs

ll Studv ofDNA and RNA throueh model. charts and pholographs.

111 Mendelian Experimrnts:
1. Monohybrid and Dihybrid Cross
2 Verificarion ofMendelian Ralio

IV Study ofgenelic disease in humans (through internet and photographs)
l. Gene related disorder (Sickle cell Anemia, Thalassemia, Retinoblastoma, Goitre

cretinism, Albinism)
2. Multiple factoria Diseases (Schizophrenia, Diabetes, Asthma, Depression, Heart

Diseases, Thyroidism)
3. Chromosomal Disorders (Down syndrome, Edward syndrome, Patau syndrome, Turner

syndrome, Klinefelter syndrome)
Mitochondrial genetic inheritance disease (Lei8h syndrome, MELAS, Neurological disorder,

Dementia)
Problens related to sex-linked inheritance (Colour blindness and Haemophili4

V1 Exercise based on inheritance ofBlood groups

vl1 Stud\ rnd e-dcnrofstralion of PCR ,lnd DNA firrgel-}rrinling tcchniques
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ke).words / Tags: Chromosome, DNA, RNA, Sexlinked Inheritance, BIood group, Limnaea,

Cenetic Disease, Cytoplasmic Inheritance.
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Learning Rcsources

Suggested Readings:

t. Gakhar, S.K. Miglani Monika, Kumar Ashwani, "A Laboratory Manual ol Molecular Biology"
English Paperback Publisherr Dreamtech Press

2. Verma P.S. Agrawal V.K. "Cell Biolog/, Genelics, Molecular Biology", S.Chand and company
Ltd. New Delhi, l4'h edition,20l8

l- De Robens, E.D.P and De Roberts, E.M.F "Cell and Molecular Biology", Lippinott Williams and

wilkin.. Philadelphia. 8' Ldir;on. 2006

4. Kapur and Suri, " Basic Human Genetics Universal Books"
5. Sineh BD, Bansal Payal, "Fundamentals ofCenelics", Kalyani Publishers.

6. G.ego,"l{"[rrt, 
"rd 

D"rtel R Szymanski " Cenetics: A Laboratory Manual", 2'o edition, First
published : I 5 August 2009 Print ISBN:9780891 I 8561 l

ire disihl phlf0rm neb links;
Suggested IlqniYrlc l Ortline Courses:

Suggested Lqui'r.nl€nl Onlinc Courses;

Suggrst({l Acr(lrn)ic A(livilics Ibr I,lxperinlerts Ibr Students:

lnternnl Assessment

lofaR-o Xerol
Mc rks
3i6

IxternalAssessnlent
(Er T("qi6n

Mnrks

Class lnleraclion/Quiz
(oflr it riER ,/

30 Viva on Voce practical.

dfuq21 qrrar)
1A

^ttendrrce 
(gctRIli) Practical Record File

Assignments (Charts/ Model Seminar.
Rural Service/ Tech n ology
Dissemination/ Reporl of Excursion/
Lab Visirs/ Survey/ Industrial visil)
er€rfiqz FrJldi'sd frF-{R /
qrff'r +{r,/ eldFr+t e-qR,/ qqur

sn RcHZ r+.Rndr dtZ
qftff'r,/ orHFrfi qt{r)

Table work / Experiments

Totar Cqdsii5) = 100

Anv rem:rrks/ sucgcstion:

e.6{
(\

(qs-' D

\ugg(.Ic,l ('onlinuurr. l'.r rlurti,'rr \'lclho,l':

*,J' o$K.w; k'^(


