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Why it is interesting?  

• General interest in plant adaptations to abiotic 
stress 

• Little is know about the strigolactone 
biosynthesis and transport - It could be an 
interesting target for radiolabelling 
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Why this work is important 

• Environmental stresses such as 
drought and salinity adversely 
affect plant growth and 
productivity 

• Mechanisms of adaptation to 
these stresses are not clearly 
understood. 

• This work describes the role of 
plant hormone “strigolactone”  
in mediating the responses to 
different abiotic stress stimuli in 
Arabidopsis 
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Strigolactone (SL): Striga+lactone 
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MAX= maximum axillary growth 

MAX3,MAX4=carotenoid cleavage  
                          dioxygenase 
MAX2= F-box LRR protein 



Strigolactone- abiotic stress signaling 
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Lopez-Raez et al 2010 

Role of SL in plant stress 
response is unknown 
 

SL biosynthesis mutants  
  max3 and max4 
SL signaling mutant 
 max2 
Phenotypic analysis 
 Drought stress, salinity, 
osmotic stress , ABA treatment 
High throughput 
transcriptomic analysis 
 Dehydrated leaves ( WT Vs 
max2) 
 
 
  



SL mutants are hypersensitive to drought 
and salt stress 

Germination assay 

Fig 1 

Fig S2 



SL application affects drought sensitivity 
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Exogenous application of SL 
 
• Reduced the sensitivity of SL 
biosynthesis mutnats (max3 and 
max4) 
 
•No effect on the sensitivity SL 
signaling mutant, max2 
 

•Improved drought tolerance of WT  
plants  

Fig 2 



SL mutants are less sensitive to exogenous 
ABA application 
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•ABA inhibits 
germination of WT  
seeds earlier than the 
mutant. 
• ABA affects the post 
germination growth of 
SL mutants less severly 
than the WT 
 
 

Fig 3 



WT and SL mutants have similar root 
growth under salinity and osmotic stress 
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Salt 
stress 

Osmotic 
stress 

Fig S4 



Could the SL mutants also have altered 
shoot ABA responses? 
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SL mutants loose water faster 
than the WT 

http://plantcellbiology.masters.grkraj.org 

Fig 4A 

7 d old plant 

Remove from the growth medium 

Weigh periodically unto 8h 



Slower stomatal closure and higher density 
lead to higher water loss in SL mutants 
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SL mutants ,Delayed 
stomatal closure (B and C); 
Increased number of 
stomata (D). 
 Fig 4 



Global transcriptomic analysis 
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To identify genes involved in downstream regulatory pathways  
affected by SL-mediated responses to abiotic stress 
 
Hypothesis: A greater number of stress-inducible and/or ABA-
inducible genes that are down-regulated in the max2 when 
plants were exposed to water stress 

max2-3= SL signaling 
                 mutant Fig 5 and S5 



Regulatory response to drought is 
severely affected in SL mutant 
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    451              955     Dehydration inducible  
   ( Many  ABA inducible) 

    43.89%    Fig S5 

A greater number of stress-inducible and/or ABA-
inducible genes that are constitutively down-
regulated in the max2 when plants. 



Modulation of SL responses is essential for 
adaptation to abiotic stress 
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Misregualtion of genes associated with 
photosynthesis ( ABA independent) 

MAX3 and MAX4 transcript is 
induced by  drought (and salt 
and ABA) in WT leaves.  

Fig S9 

Fig S10 



Conclusions 
• Increased sensitivity of SL mutants to drought , salt 

and osmotic stress  SL is a positive regulator of 
abiotic stress 

• Delayed stomatal closure and insensitivity to ABA of 
SL mutants SL positively regulates abiotic stress 
responses through ABA  

• Induction of MAX3 and MAX4  by stress in the WT 
Stress triggers activation of SL biosynthesis, ultimately 
leading to an activation of SL signaling 

• Overall  SL positively modulates Stress responses in 
Arabidopsis through ABA dependent and independent 
pathways 
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