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                                                                                Bt cotton 

Strains of the bacterium Bacillus thuringiensis produce over 200 different Bt toxins, each harmful to different 
insects. Most notably, Bt toxins are insecticidal to the larvae of moths and butterflies, beetles, cotton 
bollworms and ghtu flies but are harmless to other forms of life. The gene coding for Bt toxin has been 
inserted into cotton as a transgene, causing it to produce this natural insecticide in its tissues. In many 
regions, the main pests in commercial cotton are lepidopteran larvae, which are killed by the Bt protein in 
the genetically modified cotton they eat. This eliminates the need to use large amounts of broad-spectrum 
insecticides to kill lepidopteran pests (some of which have developed pyrethroid resistance). This spares 
natural insect predators in the farm ecology and further contributes to noninsecticide pest management. 

Bt cotton is ineffective against many cotton pests such as plant bugs, stink bugs, and aphids; depending on 
circumstances it may be desirable to use insecticides in prevention. 

Bt cotton was created through the addition of genes encoding toxin crystals in the Cry group of endotoxin. 

When insects attack and eat the cotton plant the Cry toxins or crystal protein are dissolved due to the high pH 
level of the insect's stomach. The dissolved and activated Cry molecules bond to cadherin-like proteins on 
cells comprising the brush border molecules. The epithelium of the brush border membranes separates the 
body cavity from the gut while allowing access for nutrients. The Cry toxin molecules attach themselves to 
specific locations on the cadherin-like proteins present on the epithelial cells of the midge and ion channels 
are formed which allow the flow of potassium. Regulation of potassium concentration is essential and, if left 
unchecked, causes death of cells. Due to the formation of Cry ion channels sufficient regulation of potassium 
ions is lost and results in the death of epithelial cells. The death of such cells creates gaps in the brush border 
membrane. 

Bt cotton has several advantages over non-Bt cotton. The important advantages of Bt cotton are briefly : 

Increases yield of cotton due to effective control of three types of bollworms, viz. American, Spotted and 
Pink bollworms. 

Insects belonged to Lepidoptera (Bollworms) are sensitive to crystalline endotoxic protein produced by Bt 
gene which in turn protects cotton from bollworms. 

Reduction in insecticide use in the cultivation of Bt cotton in which bollworms are major pests. 

Potential reduction in the cost of cultivation (depending on seed cost versus insecticide costs). 

Reduction in predators which help in controlling the bollworms by feeding on larvae and eggs of 
bollworm. 

No health hazards due to rare use of insecticides (particularly who is engaged in spraying of insecticides). 

  

                                                                           RNA interference 

RNA interference (RNAi) is a biological process in which RNA molecules inhibit gene expression or translation, 
by neutralizing targeted mRNA molecules.Historically, RNAi was known by other names, including co-
suppression, post-transcriptional gene silencing (PTGS), and quelling. The detailed study of each of these 
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seemingly different processes elucidated that the identity of these phenomena were all actually RNAi. Andrew 
Fire and Craig C. Mello shared the 2006 Nobel Prize in Physiology or Medicine for their work on RNA 
interference in the nematode worm Caenorhabditis elegans. RNAi is now known as precise, efficient, stable 
and better than antisense therapy for gene suppression. However, antisense RNA produced intracellularly by 
an expression vector may be developed and find utility as novel therapeutic agents. 

Two types of small ribonucleic acid (RNA) molecules – microRNA (miRNA) and small interfering RNA (siRNA) – 
are central to RNA interference. RNAs are the direct products of genes, and these small RNAs can direct 
enzyme complexes to degrade messenger RNA (mRNA) molecules and thus decrease their activity by 
preventing translation, via post-transcriptional gene silencing. Moreover, transcription can be inhibited via the 
pre-transcriptional silencing mechanism of RNA interference, through which an enzyme complex catalyzes 
DNA methylation at genomic positions complementary to complexed siRNA or miRNA. RNA interference has 
an important role in defending cells against parasitic nucleotide sequences – viruses and transposons.  

The RNAi pathway is found in many eukaryotes, including animals, and is initiated by the enzyme Dicer, which 
cleaves long double-stranded RNA (dsRNA) molecules into short double-stranded fragments of 
~21 nucleotide siRNAs. Each siRNA is unwound into two single-stranded RNAs (ssRNAs), the passenger strand 
and the guide strand. The passenger strand is degraded and the guide strand is incorporated into the RNA-
induced silencing complex (RISC). The most well-studied outcome is post-transcriptional gene silencing, which 
occurs when the guide strand pairs with a complementary sequence in a messenger RNA molecule and 
induces cleavage by Argonaute 2 (Ago2), the catalytic component of the RISC. In some organisms, this process 
spreads systemically, despite the initially limited molar concentrations of siRNA. 

RNAi is a valuable research tool, both in cell culture and in living organisms, because synthetic dsRNA 
introduced into cells can selectively and robustly induce suppression of specific genes of interest. RNAi may be 
used for large-scale screens that systematically shut down each gene in the cell, which can help to identify the 
components necessary for a particular cellular process or an event such as cell division. The pathway is also 
used as a practical tool in biotechnology, medicine and insecticides. 

 

 
Note : These notes prepared from home. 

 

 

https://en.wikipedia.org/wiki/Andrew_Fire
https://en.wikipedia.org/wiki/Andrew_Fire
https://en.wikipedia.org/wiki/Craig_C._Mello
https://en.wikipedia.org/wiki/Nobel_Prize_in_Physiology_or_Medicine
https://en.wikipedia.org/wiki/Nematode
https://en.wikipedia.org/wiki/Caenorhabditis_elegans
https://en.wikipedia.org/wiki/Antisense_therapy
https://en.wikipedia.org/wiki/Antisense_RNA
https://en.wikipedia.org/wiki/Ribonucleic_acid
https://en.wikipedia.org/wiki/MicroRNA
https://en.wikipedia.org/wiki/Small_interfering_RNA
https://en.wikipedia.org/wiki/Small_interfering_RNA
https://en.wikipedia.org/wiki/Messenger_RNA
https://en.wikipedia.org/wiki/Nucleotide
https://en.wikipedia.org/wiki/Virus
https://en.wikipedia.org/wiki/Transposon
https://en.wikipedia.org/wiki/Eukaryote
https://en.wikipedia.org/wiki/Dicer
https://en.wikipedia.org/wiki/Double-stranded_RNA
https://en.wikipedia.org/wiki/Molecules
https://en.wikipedia.org/wiki/Nucleotide
https://en.wikipedia.org/wiki/Small_interfering_RNA
https://en.wikipedia.org/wiki/Small_interfering_RNA
https://en.wikipedia.org/wiki/RNA-induced_silencing_complex
https://en.wikipedia.org/wiki/RNA-induced_silencing_complex
https://en.wikipedia.org/wiki/Argonaute
https://en.wikipedia.org/wiki/RNA-induced_silencing_complex
https://en.wikipedia.org/wiki/Small_interfering_RNA
https://en.wikipedia.org/wiki/Cell_culture
https://en.wikipedia.org/wiki/Living_organism
https://en.wikipedia.org/wiki/Cell_division
https://en.wikipedia.org/wiki/Biotechnology
https://en.wikipedia.org/wiki/Medicine
https://en.wikipedia.org/wiki/Insecticides

