B. Sc. Part- II (GENETICS)
SEMESTER-III
PAPER- V : MOLECULAR GENETICS-I




Max. Marks: 45










Internal Assessment:5











Time:
3 Hours
Note: Question 1 will be compulsory and short answer type covering entire syllabi. Four questions will be set from each Section. Candidates have to answer five questions in all selecting two from each section.

SECTION- A
I. GENETIC MATERIAL:  
Evidence to prove that DNA is the genetic material, its structure, properties and replication.
II. RECOMBINATION IN BACTERIA:

Transformation, transduction, conjugation, F-mediated sexduction. Plasmids and episomes.
III. TRANSPOSABLE GENETIC ELEMENTS:

Genetic instability and discovery of transposable elements, their genetic and evolutionary significance.

SECTION- B

IV. PROTEIN SYNTHESIS:

Process of transcription, translation and concept of introns and exons.
V. GENETIC CODE:
Characteristics, colinearity of gene and polypeptide and evolution of the genetic code.
VI. GENE MUTATIONS:

Types, induced and spontaneous, molecular basis of Mutations. 

B. Sc. Part- II (GENETICS)
SEMESTER-III

PAPER- VI : POPULATION GENETICS AND BIOMETRICS - I




Max. Marks: 45











Internal Assessment:5











Time:
3 Hours
Note: Question 1 will be compulsory and short answer type covering entire syllabi. Four questions will be set from each Section. Candidates have to answer five question in all selecting two from each section.

SECTION- A

I. GENE FREQUENCIES AND EQUILIBRIUM:  
An introduction to gene frequencies and gene pool. Conservation of gene frequencies.

II. ESTIMATION OF EQUILIBRIUM FREQUENCIES IN NATURAL POPULATIONS:

Codominace, dominance and sex linkage in natural populations.

III. CHANGES IN GENE FREQUENCIES:

Mutation, selection, fitness, gametic and zygotic selection. Migration and random genetic drift.
SECTION- B
VII. ESTIMATION OF CENTRAL TENDENCIES:

Computation of mean, mode, median, standard deviation and standard error, t-test and its application.

VIII. CONCEPT OF SIMPLE CORRELATION:

Computation of bivariate correlation and regression coefficient.

B. Sc. Part- II (GENETICS)
SEMESTER-IV
PAPER- VII : MOLECULAR GENETICS - II




Max. Marks: 45










Internal Assessment:5











Time:
3 Hours
Note: Question 1 will be compulsory and short answer type covering entire syllabi. Four questions will be set from each Section. Candidates have to answer five questions in all selecting two from each section.

SECTION- A

I. GENE STRUCTURE AND ORGANIZATION:

Fine structure of gene, concept of cistron, muton and recon, structure of eukaryotic gene. Benzer’s experiment, repeated DNA, multigene families, split genes.
II. REGULATION OF GENE EXPRESSION:

Lac. and trp. Operons, summary of types of control of gene expression.
III. ONCOGENES AND PROTONCOGENES:

A brief account of viral oncogenes, proto-oncogenes and cellular oncogenes.
SECTION - B
IV. DNA TRANSFER:

A brief account of electroporation and microprojectile guns. Micro injection of DNA into fertilized eggs, Ti-plasmids in agrobacterium. Transgenic plants, animals, and micro-organisms.
V. RECOMBINANT DNA TECHNOLOGY:

Isolation and cloning of genes, restriction endonucleases and vectors. (Plasmids, phages and cosmids).
VI. DNA REPAIR:

DNA Damage, DNA Repair mechanisms
B. Sc. Part- II (GENETICS)
SEMESTER-IV

PAPER- VIII : POPULATION GENETICS AND BIOMETRICS - II





Max. Marks: 45










Internal Assessment:5











Time:
3 Hours
Note: Question 1 will be compulsory and short answer type covering entire syllabi. Four questions will be set from each Section. Candidates have to answer five questions in all selecting two from each section.
SECTION - A
I. GENETIC STRUCTURE OF POPULATION:

Canalization, genetic homeostasis, genetic load and genetic death.

II. SPECIATION:
Concept of the species and modes of speciation.
III. MOLECULAR EVOLUTION:

A brief account of molecular evolution in the test tube, evolution of genetic system. Regulatory gene and some evolutionary consequences.
SECTION- B
IV. PROBABILITY:

Introduction, fundamentals, addition theorem and multiplication theorem of probability.

V. CHI-SQUARE(X2) TEST:

Introduction, degree of freedom, X2 test for goodness of fit and its genetic application. Contingency Chi-square.

B. Sc. Part- II (GENETICS)
SEMESTER-IV
GENETICS PRACTICAL EXAMINATION





Max. Marks: 90










Internal Assessment:10










Time:
4 Hours
1.
Computation of statistical constants viz.; mean, standard deviation and standard error from the date provided.
2.
Squash preparation from testis to study meiotic cell divisions of grass hopper.
3.
Study of male meiosis in Allium and Vioia or Pisum.
4.
Study of mitosis from bone marrow of mouse/rat.
5.
Testing of blood groups and Rh factors in human beings.
6.
Testing of colour blindness in human beings and numerical problems based on it.
7.
Application t-test on the basis of given exercise.
8.
Practical Record 
=  6 marks
9.
Viva


=  6 marks
Note: Students must be taken to visit the institution/higher centres engaged in research activities in genetics and related fields.

