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1. What  happens  during  tomato  fruit  growth?  

2. What  genes/proteins  are  involved?  

3. What  is the  role  of  the  fruitôs environment?  

4. What  drives  fruit  growth?  

5. General  conclusions . 

6. Possible  areas  for  collaboration . 
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1. What happens?... Cell level  

Tanksley  (2004 )  The Plant Cell  16: 181 ï 189.  



1 . What  happens ?...  Cell  division  and  endoreduplication  

Bourdon et al., (2012) Development  139: 3817 -  3826.  



Chevalier et al., ( 2010) Annals  of Botany  

> 14 weeks: No endoreduplication except in apricot, peach and plum 
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2. What is involved?...Proteins: Cell division  
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2. What is involved?...Genes: Cell division  

Komaki  and Sugimoto  (2012) Plant and Cell  Physiology  53: 953 ï 964.  
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2. What is involved?...Genes: Cell division  

Komaki  and Sugimoto  (2012) Plant and Cell  Physiology  53: 953 ï 964.  



Á Accumulation  of  macromolecules  

Á Accumulation  of  organelles  

ÁWater  uptake  

Á Cell  wall  elasticity  

2. What is involved?...Cell expansion  
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2. What is involved?... Carbohydrate metabolism  
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2. What is involved?... Cell wall components  

Non -cellulosic polysaccharides  

Structural proteins  



3. What is the role of the environment?  

Heuvelink , 1995 Journal of Experimental Botany 46: 1025 -  1033  



3. What is the role of the environment?  

éé.Systems  biology  of  tomato  sink  strength  

Á Fruit  

Á Tissue  

Á Cell  

Á Gene  



3. What is the role of the environment?  



Varga  et al. (1988) Israel Journal of Botany 37:2 ï 4.  

3. What is the role of the environment?  





3. Role of the environment: Temperature  

Heated  Control  



3. Role of the environment: Temperature  

1. Sugar content (HPLC) 

2. Gene (20) expression (qPCR) 

Cell number and cell size 
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3. Role of the environment: Temperature  



1. Cell size 

 

2. Cell number 

3. Role of the environment: Temperature  



3. Role of the environment: Temperature  

Control  
 

Heated  
 

Temperature  (24  h average)  
 

21 .4+ 0.8 ° C 
 

 
27 .0+ 1.5 ° C 
 

 
Growth  duration  (Days)  
 

52 .3 b  
 

41 .5 a 
 

Fruit  fresh  weight  (g)  
 

 
54  b  
 

46  a 
 

 
Pericarp  cell  volume  (x 10 -3 mm 3)  
 

6.7 b  
 

4.8 a 
 

 
Pericarp  cell  number  (x 10 6)  
 

11  a 
 

12  a 
 

** Values are averaged over two varieties i.e. no significant G x T interaction.  



Cell  expansion  promoters  

Á AGPaseB 

Á AGPS1 

3. Role of the environment: Temperature  

Cell  division  promoters  
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Cell  expansion  inhibitor  
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Pericarp cell number (0)  Pericarp cell volume ( - )  Fruit size ( - )  x 

Exocarp  cell volume ( - )  
 
Mesocarp  cell volume ( - )  

Promoters  
of cell division  
  
ÅCDKB1 (+)  
ÅCDKB2 (+)  
ÅCycA1 (+)  

  
  
ÅOther 

promoters (0)  

Inhibitors   
of  cell  division  
  
Å fw2.2  (+)  

  

   

ÅOther  
inhibitors (0)  

Promoters  
of cell expansion  
  
ÅAGPaseB (+)  
ÅAGPS1 (0)  

Inhibitor  
of cell expansion  
  
ÅE2Ff- like  (0)  

Exocarp  cell number (0)  
  
Mesocarp  cell number (+)  

Gene expression:  -   reduced ; + increased; 0 not affected by fruit heating  

3. Role of the environment: Temperature  





3. Role of the environment: Light  

Duration : 16/8 D/N  
 
Intensity:  50 µ mol  m -2 s-1 

Guan and Janes  (1991) Plant Physiology 96:916 -21  



  

          

  

  
  

  

  

  

  

  

  

Air outlet  

LED Ventilation fan  

  

Air inlet  

3. Role of the environment: Light  



3. Role of the environment: Light  



3. Role of the environment: Light  


