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                     Abstract
While investigating the effect of unilateral light on the bending response of canary grass (Phalaris canariensis) seedlings, Charles Darwin (1881) observed that although light signal is perceived at the shoot tip, the bending of coleoptile due to differential growth occurs in the subapical region. This classic case of environmental signal perception and transduction resulting in growth response leads to the concept of signal transduction. It is now known that plant growth and development are modulated by a variety of environmental (external) and physiological (internal) signals. Some of the major signals (stimuli) to which plant cells are sensitive include light, mineral nutrients, organic metabolites, gravity, water status, soil quality, turgor, mechanical tensions, heat, cold, wind, freezing, growth hormones, pH, gases (CO2, O2, NO, C2H4), volatile compounds (e.g., jasmonates), electrical fluxes, wounding, and disease (Fig. 23.1). These signals can vary in quality and quantity over a period. Some signals penetrate across the plasma membrane, while others are carried over long transcellular distances through vessel elements (xylem) and sieve tubes (phloem). Plasmodesmata also facilitate symplastic migration of a number of signaling biomolecules. With the advent of molecular genetic studies on Arabidopsis thaliana in the current era of plant biology research, there has been a flood of information on signal perception and transduction mechanisms in plants. A variety of receptors for various plant hormones have been identified and characterized. Mutant analysis has facilitated the identification of many new signal transduction components which act downstream of receptors for various environmental and internal signals perceived by plants. Thus, an entirely new level of understanding of the complexities of signaling mechanisms in plants has been unfolded. New signaling molecules continue to be discovered, and sophisticated signaling mechanisms are being explained through the development of models which explain interactions between signaling pathways and modulation of various signaling networks (Fig. 23.2). The application of knowledge thus acquired on signaling mechanisms using model plant systems such as Arabidopsis thaliana, to agriculturally significant species, is likely to provide practical benefits in understanding plant responses to varied environmental stresses.
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Multiple-Choice Questions
Multiple-Choice Questions

                	
                    1.
                    
                      Which of the following is NOT a non-cell autonomous response?
	
                            (a)
                            
                              Radial patterning of Arabidopsis primary root regulated by transcription regulator-SHR

                            
                          
	
                            (b)
                            
                              Auxin gradient in the root by rapid redistribution of PIN3 (auxin efflux protein)

                            
                          
	
                            (c)
                            
                              Opening of stomata in response to blue light

                            
                          
	
                            (d)
                            
                              Transition from vegetative to reproductive phase (floral induction)

                            
                          



                    
                  
	
                    2.
                    
                      Signal perception via symplast regulates the movement of which of the molecules listed below?
	
                            (a)
                            
                              Lipophilic molecules

                            
                          
	
                            (b)
                            
                              Chemicals like signal peptides

                            
                          
	
                            (c)
                            
                              Mechanical forces like touch and blue light

                            
                          
	
                            (d)
                            
                              RNAs and transcription factors

                            
                          



                    
                  
	
                    3.
                    
                      In GPCRs, the Gα subunit of G protein is active when bound with _____. Inactivation of Gα subunit is mediated via the action of _________.
	
                            (a)
                            
                              GTP, GTPase-activating protein (GAP)

                            
                          
	
                            (b)
                            
                              GDP, Guanine nucleotide exchange factors (GEFs)

                            
                          
	
                            (c)
                            
                              GDP, GTPase-activating protein (GAP)

                            
                          
	
                            (d)
                            
                              GTP, Guanine nucleotide exchange factors (GEFs)

                            
                          



                    
                  
	
                    4.
                    
                      Tip growth and polar extension in plants is regulated by:
	
                            (a)
                            
                              GSNO

                            
                          
	
                            (b)
                            
                              Phospholipase A (PLA)

                            
                          
	
                            (c)
                            
                              Rho-like GTPase (ROP1)

                            
                          
	
                            (d)
                            
                              Phospholipase D (PLD)

                            
                          



                    
                  
	
                    5.
                    
                      In peroxisomes, S-nitrosylation has the ability to inhibit the activity of:
	
                            (a)
                            
                              Superoxide dismutase (SOD)

                            
                          
	
                            (b)
                            
                              Catalase

                            
                          
	
                            (c)
                            
                              Glutathione peroxidase

                            
                          
	
                            (d)
                            
                              b and c

                            
                          



                    
                  
	
                    6.
                    
                      Small lipid molecules consisting of a single carbon chain and a polar head group are known as:
	
                            (a)
                            
                              Sphingolipids

                            
                          
	
                            (b)
                            
                              Phosphoglycerolipids

                            
                          
	
                            (c)
                            
                              Lysophospholipids

                            
                          
	
                            (d)
                            
                              None of these

                            
                          



                    
                  
	
                    7.
                    
                      Calcium channels—glutamate-like receptors (GLRs) and cyclic nucleotide-gated channels (CNGCs)—are located in:
	
                            (a)
                            
                              Tonoplast

                            
                          
	
                            (b)
                            
                              Plasma membrane

                            
                          
	
                            (c)
                            
                              Endoplasmic reticulum

                            
                          
	
                            (d)
                            
                              All of these

                            
                          



                    
                  
	
                    8.
                    
                      Activated _____ cleaves PIP 2 to yield secondary messengers- ______ and _______.
	
                            (a)
                            
                              PLD, IP 5, and DAG

                            
                          
	
                            (b)
                            
                              PLC, IP 3, and DAG

                            
                          
	
                            (c)
                            
                              PLC, IP 2, and DAHA

                            
                          
	
                            (d)
                            
                              PLD, IP 3, and DAG

                            
                          



                    
                  


              
                Answers

                
                  	1. c
	2. d
	3. a
	4. c
	5. b
	6. c
	7. b
	8. b






                
              

 Rights and permissions
Reprints and permissions


 Copyright information
© 2018 Springer Nature Singapore Pte Ltd.


 About this chapter
[image: Check for updates. Verify currency and authenticity via CrossMark]       



Cite this chapter
Bhatla, S.C. (2018).  Signal Perception and Transduction.

                     In:  Plant Physiology, Development and Metabolism. Springer, Singapore. https://doi.org/10.1007/978-981-13-2023-1_23
Download citation
	.RIS
	.ENW
	.BIB

	DOI: https://doi.org/10.1007/978-981-13-2023-1_23

	Published: 29 November 2018

	
                            Publisher Name: Springer, Singapore

	
                                Print ISBN: 978-981-13-2022-4

	
                                Online ISBN: 978-981-13-2023-1

	eBook Packages: Biomedical and Life SciencesBiomedical and Life Sciences (R0)


Share this chapter
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                                Provided by the Springer Nature SharedIt content-sharing initiative
                            







 Publish with us
Policies and ethics



                    
    

                    
                

            
        

        
            
                
                    
                


                
                    
                        

                        
                            
                                
                                    Access this chapter

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
  
   
    
     	
       
        Chapter
      
	
       
        USD 29.95
       

      
	
       Price excludes VAT (USA)
      


             
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy Chapter 
       
       
     

    

    
     	
       
        eBook
      
	
       USD 79.99
      
	
       Price excludes VAT (USA)
      


        
      	Available as EPUB and PDF
	Read on any device
	Instant download
	Own it forever

Buy eBook 
       
       
     

    

    
     	
       
        Hardcover Book
      
	
       USD 99.99
      
	
       Price excludes VAT (USA)
      


        
      	Durable hardcover edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Hardcover Book 
       
       
     

    

   

  

  
   Tax calculation will be finalised at checkout

   Purchases are for personal use only

  

 

 
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        
                    

                    

                    

                    

                


            
        

    

    
        
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					54.174.142.103
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	





    

    
    



