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 When there is a flash of red light then a flash of far-red light immediately 
after, there will be no change in flowering times   

> There is no time for Pr to be converted to Pfr before it is converted 

back to Pr with the far red light   

> Therefore it is the Pr to Pfr conversion that controls flowering   

  

  

Florigen: a flowering hormone?  

 The flowering signal, not yet chemically identified   

> Phytochrome is the receptor but the signal is not known   

 It may be a hormone or a change in relative concentrations of multiple 
hormones   

 Experiment: plant subjected to photoperiod that induces flowering is 
grafted to a plant subjected to a photoperiod that does not induce 
flowering   

> After several weeks, they will both flower   

> Therefore, there must be a signal transfer (florigen?) between the 

two   

> This can even work in different species, or when one plant is long 

day and another is short day   

  

Plants respond to a wide variety of stimuli other than light   

 As they have to mobility, they must adjust to a wide range of 
environmental circumstances   

 Adjust through developmental and physiological mechanisms   Stimuli 

include:  

> Gravity   

> Mechanical stimuli   

> Environmental stresses (e.g. drought, flood, salt, heat, cold)   

  

Gravity  

 Gravitropism = response to gravity   

 Roots show positive gravitropism   

 Stems show negative gravitropism   

 Gravitropism has a greater effect on plants than phototropism   

  

Mechanical stimuli  

 Thigmomorphogenesis = changes in form that result from mechanical 
perturbation   

 Touching young plants a couple times daily results in plants that are 
shorter than controls   

 Explains why trees growing in windy places are shorter and thicker   
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Mechanical stimuli: explanation  

 Hormones (ethylene) are involved   

> Ethylene stops primary growth (growing up) but not secondary 

growth (growing wide)   

 Wind/touch/vibration causes a short induction of the ACC synthase gene, 
which results in a burst of ethylene   

> Primary growth is stopped for a short time   

> Secondary growth is induced for a short time   

 This results in shorter and thicker trees, which can withstand wind better   

  

G-protein coupled receptors: humans   

 Over 800 GPCRs in humans   

 Vital for a large number of processes in humans, including vision, taste, 
smell, etc.   

 But having 800 G-protein coupled receptors does not mean that there are 
800 different G-proteins   

 There are 23 alpha, 6 beta and 12 gamma subunits in humans   

 Different combinations of these subunits transduce specific signals from 
specific GPCRs   

  

G-protein coupled receptors: plants   

 Also have 1 alpha, 1 beta and 3 gamma subunits (discovered so far)   

 The G-proteins in plants are involved in plant defense  
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Lecture 6, 22/10/12 – Plant biotechnology       

  

Key concepts:  

 Agrobacterium can be used to transfer foreign genes to plants   

  
Relevant resources:  

 Chapter 20  

  

Agrobacterium can be used to transfer foreign genes to plants   

  
 Agrobacterium tumefaciens   

 Plant-pathogenic bacterium   

 Causes “crown gall” disease (uncontrollable dividing of cells)  

 Ti plasmid in pathogenic strains  

> Ti = tumor inducing plasmid   

 Discovered that agrobacterium can actually be used to transfer DNA into 
plants   

> Part of the Ti plasmid called the T-DNA   

  

One bacterium transfers genes to plants   

  
 T-DNA transferred into plant cells   

 Flanked by border sequences   

 Phytohormone synthesis genes   

> Encode for fiber hormones that never stop dividing, causing a tumor  

> This provides a house for the bacteria   

 Opine biosynthesis genes   

> A gene that modifies the plant’s metabolism to create opine, 

nutrients for the bacteria   

  

How GM plants are produced   
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 Any gene inserted between T-DNA borders can be transferred into plant 
cells   

1. Cut out the disease-producing DNA   

2. Insert the DNA of interest to transfer   

3. Let agrobacterium do its work (infect plant tissue)   

  

Agrobacterium limitations   

 Effective on plants that are its natural host (dicots), for example:  

> Tomato   

> Fruits   

> Cotton   

 Not very effective on monocots, for example:  

> Cereals  

> Wheat  

> Rice   

> Maize   

  

Protocol for transforming monocot plants   

 The gene gun: shoots microprojectiles coated with DNA into the cell   

  


