
BBT14: Plant Biotechnology 

 THEORY 

Unit -II 

Restriction endonucleases 

https://nptel.ac.in/content/storage2/courses/102103013/pdf/mod2.pdf (Page 1-8) 

Ligases  

https://nptel.ac.in/content/storage2/courses/102103013/pdf/mod2.pdf (Page 22-25) 

alkaline phosphatases  

 https://nptel.ac.in/content/storage2/courses/102103013/pdf/mod2.pdf (Page 16-18) 

https://nptel.ac.in/courses/102103013/  

 

Unit III  

Gene Cloning: Recombinant DNA, 

https://nptel.ac.in/content/storage2/courses/102103013/pdf/mod1.pdf (Page 14,16-17) 

bacterial transformation 

https://nptel.ac.in/content/storage2/courses/102103047/PDF/mod7.pdf (Page 1-3 & 6-8) 

 

 selection of recombinant clones, 

https://nptel.ac.in/content/storage2/courses/102103013/pdf/mod1.pdf (Page 23 - 26) 

PCR-mediated gene cloning,  

https://nptel.ac.in/content/storage2/courses/102103013/pdf/mod3.pdf (Page 11-19) 

cloning vectors 

 https://nptel.ac.in/content/storage2/courses/102103013/pdf/mod1.pdf  (Page 17) 

plasmid  

https://nptel.ac.in/content/storage2/courses/102103013/pdf/mod1.pdf (page 28-31,33-34), 

cosmid  

https://nptel.ac.in/content/storage2/courses/102103013/pdf/mod1.pdf (page 51-53),  

BAC  

https://nptel.ac.in/content/storage2/courses/102103013/pdf/mod1.pdf (page 58-60),  

YAC  

https://nptel.ac.in/content/storage2/courses/102103013/pdf/mod1.pdf (page 61-62),  
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shuttle vector, 

https://nptel.ac.in/content/storage2/courses/104108056/module8/PNR%20lecture%2029.pdf (Page 

29 ) 

construction of genomic libraries 

https://nptel.ac.in/content/storage2/courses/102103013/pdf/mod4.pdf (Page 29 - 38) 

 

construction of cDNA libraries,  

https://nptel.ac.in/content/storage2/courses/102103013/pdf/mod4.pdf (Page 18 - 28) 

screening DNA libraries, complementation, colony hybridization  

 https://nptel.ac.in/content/storage2/courses/102103013/pdf/mod4.pdf (Page 42 - 47) 

 

Unit IV  

Methods of gene transfer are as follows 

Agrobacterium-mediated,  

https://nptel.ac.in/content/storage2/courses/102103013/pdf/mod5.pdf (Page 47-52) 

 

Direct Gene Transfer by electroporation, 

https://nptel.ac.in/content/storage2/courses/102103013/pdf/mod5.pdf (Page 37-40) 

microinjection,  

https://nptel.ac.in/content/storage2/courses/102103013/pdf/mod5.pdf (Page 40-41) 

microprojectile bombardment. 

https://nptel.ac.in/content/storage2/courses/102103013/pdf/mod5.pdf (Page 41-43) 

Selection of transgenics - selectable marker and reporter genes  

  

Unit V: 

Application of Biotechnology : Pest resistant (Bt-cotton);  

Bt-Cotton : The regular/normal cotton plant with cry gene/s . This plant exhibits insect 

resistance 

This is a genetically modified version of cotton. ‘Bt’ stands for the microbe Bacillus thuringiensis. This 

microbe produces an insecticidal protein or toxin that kills other insects such as tobacco budworm, 

flies, mosquitoes, beetles etc when consumed.  
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This is inactive (as protoxin) in the Bacillus but active in insects. It gets activated only when it comes 

in contact with the alkaline pH in the insect gut when the insect ingests it. The activated toxin then 

binds to the surface of epithelial cells and creates pores in it. This causes the cells to swell and lyse, 

eventually leading to the death of the insect. 

 

Scientists isolated the Bt toxin genes from Bacillus thuringiensis and incorporated it into various crop 

plants such as brinjal, cotton, etc. This variety of cotton is known as ‘Bt cotton’. Since most Bt toxins 

are insect-group specific, the choice of genes to be incorporated depends on the crop and the targeted 

pest. A gene named cry codes for the toxin protein and there a number of these genes. For example, 

the genes cryIAc and cryIIAb encode toxins that control cotton bollworms whereas the gene cryIAb 

controls the insect ‘corn borer’.  The effectiveness of these transgenic plants is debatable. 

For further information and easy understanding : https://en.wikipedia.org/wiki/Bt_cotton 

 

Herbicide resistant plants (RoundUp Ready soybean);  

As per your syllabus, this is an example of another application of plant biotechnology.  

Note: Roundup Ready is the Monsanto trademark for its patented line of genetically modified crop 

seeds that are resistant to its glyphosate-based herbicide (Roundup). In this case, it is soybean. 

Glyphosate is a broad-spectrum systemic herbicide and crop desiccant. 

 

Some microorganisms have a version of 5-enolpyruvylshikimate-3-phosphate synthase that is 

resistant to glyphosate activity. This gene is isolated and transferred into soybean using particle 

bombardment method. In the field after sowing the transgenic soybean many unrequired plants 

known as weeds grow. The Roundup (herbicide/weedicide) is sprayed where the soybean survives and 

all the weeds will die. This saves the farmer with lot of time, money and labour as the requirement of 

any kind of manual weed removal is not required. The yield of these plants is highly debatable. 

 

For further information and easy understanding : https://en.wikipedia.org/wiki/Glyphosate (mode of 

action of glyphosate).https://en.wikipedia.org/wiki/Genetically_modified_soybean , 

http://sitn.hms.harvard.edu/flash/2015/roundup-ready-crops/  

Biosafety concerns,  

https://nptel.ac.in/content/storage2/courses/102103013/pdf/mod1.pdf (Page 65-67) 

bioethics. (overview) 

https://drive.google.com/file/d/1MnjPWHKh_Sp_BThr9qDVwpsnE7UIiUoP/view 

(Will be further briefed in the class) 

Cloning & expression vectors revision : 

https://nptel.ac.in/content/storage2/courses/104108056/module8/PNR%20lecture%2029.pdf 
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Note: For any doubts and clarifications, contact me on what’s app or email. If required we will discuss 

over call. 

All the above materials are strictly for educational purpose and not for any commercial activity. We 

acknowledge the usage of many online resources for completion of pending syllabus of B.Sc. Botany 

VI sem subject Plant Biotechnology during the global pandemic COVID-19. 

 

 


