






BANASTHALI VIDYAPITH 

DEPARTMENT OF BIOSCIENCE AND BIOTECHNOLOGY 

B.Sc. VI SEMESTER (Botany) 

 
COURSE HANDOUT 

          Date: 16 Dec 2018 

Course No. and Title: 6.1, Genetics and Genetic Engineering 

Course Incharge: Prof. Nilima Kumari  

Time Table: All classes in Jeev Mandir 322C 

  Wednesday 11:05 pm -12:00 pm 

  Thursday        11:05 pm -12:00 pm  

  Friday            11:05 pm -12:00 pm 

Saturday         11:05 pm -12:00 pm 

Sunday            11:05 pm -12:00 pm 

Monday          11:05 pm -12:00 pm 

 

Objectives and scope of the course: The objective of this course is to develop understanding 

towards the mechanism of heredity and variation along with the manipulation of genes in the 

organisms for wider applications in agriculture, medicines and research. 

Teaching/ learning process: Blackboard teaching providing concepts, understanding and 

explanations of the course contents.  

Course outcome, its importance and utility: The students will be able to explain the 

principles of genetics, its approaches and methodology at the molecular, cellular, organismal 

and population levels. They can apply this knowledge to experimental methods relevant to 

genetics, recombinant DNA technology, genetic breeding experiments, gene expression 

analysis etc. and for better understanding of other advanced courses in biological sciences. 

This course being one of the basic course will help the students to perform better in various 

competitive examinations and research. The students will be better equipped for employment 

in pharmacy, agri-biotechnology, genetic counselling services and environmental 

management based industries. 

Course syllabus and lecture wise schedule: 

Unit Lecture 

No. 

Topic References: 

T/Ch, R/Ch 

 1 Overview of Syllabus  

Unit 1 2-4 Organisation of Eukaryotic chromosomes  T1/11, R1/2 

5-9 Bacterial Genetics T1/14, R4/8 

10-14 Cell Cycle, Mitosis and Meiosis R1/3 

15-16 Eugenics and Genetic Counselling T1/31, T2/21 



Unit 2 

 

31-35 Mendel’s Experiments: Laws of Inheritance, interaction 

of factors ( Modified dihybrid ratios) 

T1/2,3,4, T2/3, 

R1/6 

36-43 Quantitative inheritance, 

Linkage, 

Crossing over, 

Multiple alleles, 

Sex determination, 

Sex linked inheritance 

T1/5,  

T1/8, T2/8 

T1/9 

T1/6,7, T2/5 

T1/24, T2/9 

T1/25, T2/11 

44-46 Extra chromosomal inheritance T1/26, T2/15 

Unit 3 47-50 Chromosomal aberrations- structural and numerical T1/27,28, 

T2/13,14 

51-54 Mutations  T1/29, T2/12, 

R1/11 

17 Gene : Basic concept T1/12 

55-58 Isolation of eukaryotic  mRNA, cDNA synthesis and 

library 

T3/2.8 

59-60 Genomic library T3/2.8 

Unit 4  18-19 Restriction enzymes T1/36, R2/2.3 

20-24 Vectors – plasmids, phages, cosmids T1/36, R2/2.4, 

R3/2 

25-26 Construction of recombinant DNA T1/36, R5/20 

27-30 Screening and selection of recombinant clones T1/36, R2/2.8 

Unit 5 61-65 Isolation of DNA- plasmid, plant genomic DNA, phage 

DNA 

R5/3 

66-69 General idea of Patents and Biosafety guidelines T3/17,18  

R3/40 

70-73 Biotechnology: Definitions, Application of 

Biotechnology, Basic concept of Biotechnological 

process 

T3/1, R3/1 

74-75 Edible Vaccines T3/9.14 

Total 

lectures 

75   

T: Text book, R: Reference book, Ch: Chapter 
 

Text/Reference books: 

Text Books: 

T1: Elements of Genetics, Eleventh Revised Edition, 2008, Reprinted in 2011. Veerbala 

Rastogi. Kedarnath Ramnath.  Total pages 623. 

T2: Text Book of Genetics, Third Edition, 1970, Reprinted in 1972. R.C. Dalela. Jai Prakash 

Nath & Co. Total pages 356. 

T3: Biotechnology, Fifth Revised Edition, 2012. Reprinted in 2013. B.D. Singh. Kalyani 

Publishers. Total pages 602. 

Reference Books: 

R1: Essentials of Genetics, 2010. Pragya Khanna. I.K. International Publishing House Pvt. 

Ltd. Total pages 467. 



 

R2: Genetic Engineering Principles & Practice, 1996. Reprinted in 2004. Sandya Mitra. 

Macmillan India Ltd. Total pages 725. 

 

R3: Elements of Biotechnology, Second Edition, 2010. P.K. Gupta. Rastogi Publication. 

Total Pages 468. 

 

R4: Principles of Genetics, Eighth edition, 1984, Reprinted in 1991. Gardner, Simmons and 

Snustad. John Wiley & Sons Inc. Total pages 649. 

 

R5: Gene cloning & DNA analysis, Sixth edition, 2010. T.A. Brown, Wiley Blackwell. Total 

pages 320. 

 

Examination: 

 Continuous assessment  Semester End Examination Total marks 

30 60 90 

The following components will constitute the continuous assessment: 

Component Marks Schedule Syllabus 

Home assignment I 10 Jan 30, 2019 Topics shall be allotted in the 

class by 26 Dec. 2018 

Periodical test I 10 Feb 2-4, 2019 Unit 1 and 4 

Home assignment II 10 Mar 8, 2019 Topics shall be allotted in the 

class by 15
th

 Feb 2019 

Periodical test II 10 Mar 16-19, 2019 Unit 2,3 and 4 

 Assignments submitted after the last date shall not be considered for evaluation.   

5. Notices: 

Notices concerning this course, if any, will be displayed on the Notice Board of the 

Bioscience and Biotechnology department. 

 

 

    

Prof. Nilima Kumari       

 (Course Incharge)    (Course Coordinator)   (Office/HOD) 

 
 






