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Plant development is plastic 

Embryonic Postembryonic 

Development 



http://www.plant-and-flower-guide.com/how-do-plants-grow.html 

The speed and degree of development depends 
on enviromental conditions 



Root developmental plasticity integrates 
dynamically different environmental stimulus 

Dry soil Irrigated soil 
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Ø  Cellular maintenance:  
 Protein synthesis, trafficking and sorting  

Plant protein trafficking is required for 
physiological processes in plants 

Ø  Polar axis establishment
    

Ø   Pathogen response 

Ø  Development 

Ø   Salt resistance 

Ø  Gravitropic response 



The bioactive Sortin2 was identified on a 
chemical genomics screening 

Functional 
protein 

Non-functional 
protein 

interaction 

Chemical genomics approach 
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Chemical genomics uses small molecules 
to perturb, study and control the  

cellular and physiological function of proteins 

Sortin2



Sortin2 induces endocytosis towards the vacuole 

Peréz-Henríquez et al. (2012)  
Molecular Plant 5 (6): 1195-1209  
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Sortin2 induces lateral roots independently of 
the SCFTIR auxin receptor 
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Peréz-Henríquez et al. (2012) Molecular Plant 5 (6): 1195-1209  

Control Sortin2 
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Protein trafficking relocation leads 
lateral root development 
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Peréz-Henríquez et al. (2012) Molecular Plant 5 (6): 1195-1209  



Lateral root formation signaling 

•  Mechanical 
stimulation 

 
•  Salt stress 

•  Glucose signaling 
 

•  Endogenous  
  regulated growth 
 
•  Nitrogen deficiency 

•  Phosphate deficiency 

•  Sulphate deficiency 

•  Jasmonate-mediated 
pathogen response 
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Protein trafficking is regulated upon 
environmental conditions 

Vacuole 

MVB/PVC 

TGN/EE 

Plasma membrane 

Light 
↑ SYP121 & VAMP722 

 Darkness 
↓ SYP121 & VAMP722 

Darkness 
↑ SYP122 & VAMP721 

 Light 
↓ SYP122 & VAMP721 

ROS enriched  
compartment 

↓ VAMP711 
Salt Stress  

Pathogen Attack 
↑ EXO70B2, EXO70H1 & SNAP33 

 ↓ MEMB12 

ROS	
  

1 
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3 

1 

1 

2 

TGN/EE 

↑ Rab11 & GAP1 1 

TGN/EE 

MVB/PVC 

Pizarro & Norambuena, 2014 

Endocytosis ratio  

Salt resistance 

??	
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Chemical Genomics uses small compounds 
to alter protein function 

Biomodulator 1 

OO
O

O

Biological process 
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Altered 
biological process 

Interaction 



Biology and Chemistry diversity: 
Powerful combination 

Biomodulator 3 
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Altered 
biological process 

Biomodulator 2 

Biomodulator 1 

Biomodulador 4 

Interaction 



Prototype test: “ex vitro” assay 

Arabidopsis growth biomodulator 

Example: Tomato plants 
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•  Strong smell and flavor 
•  Non climacteric fruit 
•  Pathogen resistance 
•  Low temperature and salt resistance 

Fragaria chiloensis: a exotic fruit 



Determining the molecular bases that will lead to 
a better understanding of the traits that regulate 
fruit ripening in this species, in order to improve 
quality and favour its options in the national and 
international markets  
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U.	
  de	
  Chile	
  

Main Goal: getting to know Fragaria chiloensis 
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