UPDATED Scheme of Exams. & Syllabi for B.Sc.
General Scheme of Examination of B.Sc.–Semester System (2009-10)





Subject :  Genetics

Semester – I


Paper-I Cell Biology – I
45 + 5*


Paper-II Genetics – I
45 + 5*

Semester – II 


Paper-III Cytogenetics
45 + 5*


Paper-IV Genetics – II
45 + 10*


Practical (Semester I & II)
90 + 10*

Semester – III


Paper-V Molecular Genetics – I
45 + 5*


Paper-VI Population Genetics – I
45 + 5*

Semester – IV 


Paper-VII Molecular Genetics – II
45 + 5*


Paper-VIII Population Genetics – II
45 + 5*


Practical (Semester III & IV)
90 + 10*

Semester – V


Paper-IX Genetics & Crop Improvement – I
45 + 5*


Paper-X Genetics  & Animal Improvement– I
45 + 5*

Semester – VI


Paper-XI Genetics & Crop Improvement – II
45 + 5*


Paper-XII Genetics  & Animal Improvement– II
45 + 5*


Practical (Semester V & VI)
90 + 10*


Total marks
900


*indicates marks of internal assessment

B.Sc. Semester-I





   Subject : Genetics

Paper – I  Cell Biology-I
Max. Marks : 45+5*

Time : 3 Hours

Note : Question one will be compulsory and will have  8  short answer type covering entire syllabus. Four questions will be set from each section. Candidates will answer two questions  from each section. All questions will carry equal marks.

SECTION –A

I
Cell :
Cell as a unit of structure and function. Organization of prokaryotic and eukaryotic cells; plant and animal cells.

II
Cell wall: 

Structure, functions and synthesis.
III
Cell Membrane:

Ultrastructure, models and functions of cell membrane.

IV
Cell Organelles:
Detailed structure and functions of endoplasmic reticulum, mitochondria, chloroplast, golgi bodies, lysosomes  and ribosomes.  

V
Cytoskeleton: 

microtubules, microfilaments, cilia and flagella.

SECTION-B
VI
Nucleus:

Shape, size, structure, nuclear envelope, nucleoplasm, nucleolus, euchromatin and heterochromatin, sex chromatin  (Barr body).

VII
Chromosomes:

Structure and morphology of chromosomes, chemical organization, karyotype study.

VIII
Cell Cycle & Cell Division:

Definition, different phases of cell cycle, mitosis, meiosis, regulation of cell cycle.

             Semester – I

        B.Sc. Genetics

Paper – II  Genetics – I
Max. Marks : 45+5*

Time : 3 Hours

Note : Question one will be compulsory and will have  8  short answer type covering entire syllabus. Four questions will be set from each section. Candidates will answer two questions from each section. All questions will carry equal marks.

SECTION –A

I
Background and Scope:

Introduction, historical background, epigenesis, preformation and germplasm     

            theories of  heredity, applications for human welfare.

II
Eugenics and Euphenics:

Historical background, positive and negative eugenic measures for the betterment 

            of human race.

III
Mendel’s Laws of Inheritance:

Principles of segregation and independent assortment, expressivity and 

            penetrance; numerical problems based on Mendelism.

IV
Interaction of Genes:

Incomplete inheritance and co-dominance, pleotropism, modification of F2 ratios: epistasis, complementary genes, supplementary genes, inhibitory genes, duplicate genes, lethality and collaborators genes.

SECTION-B

V
Multiple Allelism:

Introduction, characteristics, examples in Drosophila, rabbit and humans, concept of isoalleles and pseudoalleles.

VI
Blood Group Inheritance in Human:

Blood antigens, antigen-antibody reaction, inheritance of A, B, AB, & O blood types. Rh factor and its inheritance, M-N blood group type and its inheritance, numerical problems based on ABO blood group.

VII
Quantitative Inheritance:

Characteristics of polygenes, examples: skin colour in humans, kernel colour in wheat, cob length in maize and grain yield; effect of environment on quantitative inheritance.

Semester – II

B.Sc. Genetics
Paper – III  Cytogenetics
Max. Marks : 45+5*

Time : 3 Hours

Note : Question one will be compulsory and will have  8  short answer type covering entire syllabus. Four questions will be set from each section and  candidates will answer two questions  from each section. All questions will carry equal marks.

SECTION –A

I
Special Chromosomes:
Polytene chromosomes, lampbrush chromosome, accessory or B-chromosomes.

II
Linkage:
History, coupling and repulsion hypothesis, chromosomal theory of linkage, complete and incomplete linkage, linkage groups and significance of linkage.

III
Crossing Over:
Introduction, mechanism of meiotic crossing over, types of crossing over, interference and coincidence, theories regarding mechanism, factors affecting it and its significance.

IV
Recombination in Fungi:

Tetrad analysis in Neurospora, somatic crossing over in Aspergillus, a brief account of gene conversion.

SECTION-B

V
Structural changes in chromosomes:: Deficiencies, duplications, inversions and translocations; their consequences and role in evolution.
VI
Numerical  changes in chromosomes: Aneuploidy, euploidy , their types and role in evolution; haploids and their applications.

VII        Genetic Mapping:

Construction of gene maps, determination of map distance, usage of genetic maps, genetic maps versus physical maps.
VIII
Brief account of the contributions of :

1. T.H. Morgan

2. H.J. Mueller

3. G.W. Beadle and E.L. Tatum

4. A.H. Sturtevant

5. W. Bateson and R.C. Punnet
 Semester – II
   B.Sc. Genetics

Paper – IV  Genetics - II
Max. Marks : 45+5*

Time : 3 Hours

Note : Question one will be compulsory and will have  8  short answer type covering entire syllabus. Four questions will be set from each section. Candidates will answer two questions  from each section. All questions will carry equal marks.

SECTION –A

I
Sex Determination:
Sex determination in animals, humans and plants: hormonal and environmental control of sex; gene dosage compensation.

II
Sex Linkage:
Sex-linked characters and their inheritance in Drosophila, humans and plants. Sex limited and sex influenced traits.

III
Extranuclear Inheritance:

Basis of extranuclear inheritance in eukaryotes, A brief account of plastid and mitochondrial DNA; plastid inheritance, mitochondrial inheritance, shell coiling in snails, kappa particles in Paramecium. 

SECTION-B

V
Human Cytogenetics:
Human chromosomes, karyotype, autosomal and sex chromosomal abnormalities and common genetic disorders: Down syndrome, Klinefelter syndrome, Turner syndrome, Cri-du-chat syndrome, Haemophilia, Alkaptonuria

VI
Cytogenetics and Cancer:

Characteristics of cancer cells, origin, types and cure of cancer, tumour suppressor genes. oncogenes

VII
Somatic Cell Genetics:

Cell cultures and genetic analysis of cultured somatic cells, somatic cell hybrids.

Semester – I & II

B.Sc. Genetics
Practical Examination


Max. Marks 
: 90+10*

Time

 : 6 Hours 


(Two sessions of 3 hours each)

1. Numerical problems on Mendelism and on modified F2 ratios: Complementary, inhibitory, epistatic, duplicate, supplementary and lethal gene interactions.
10

2
Spotting – Cytogenetical and genetical topics
15

3.
Squash preparations for studying mitotic and C-mitotic cell divisions in Allium and Vicia.
15

4.
Study of polytene chromosomes from permanent slides.

10

5.
Detection of sex chromatin bodies: Barr bodies and drumsticks of human beings
10

6.
Karyotype studies of Human and some plants from micro photographs and preparation of idiograms.
10

7.
Practical Record
10 

8.
Viva
10

Note : Students must be taken to visit the institution /higher centers engaged in research activities in genetics and related fields. 

