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What and where are the barriers 
in the root? 
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Casparian strip and suberin barriers 
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Casparian strip and suberin barriers 



The Casparian strip problem 



MYB36  sufficient to drive ectopic 
deposition of  Casparian strips 
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MYB36  sufficient to drive ectopic 
deposition of  Casparian strips 
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Casparian strip at endodermis 



MYB36  sufficient to drive ectopic 
deposition of  Casparian strips 
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Casparian strip at endodermis Ectopic Casparian strip 
at cortex 



C2>&!;&22!S122!
Q&22+S!2$@#$#!

MYB36  sufficient to drive ectopic 
deposition of  Casparian strips 
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MYB36  sufficient to drive ectopic 
deposition of  Casparian strips 
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MYB36  sufficient to drive ectopic 
deposition of  Casparian strips 



23 genes 
targets for 
MYB36 

MYB36  reveals ‘parts list’ to make 
Casparian strip 



Current ‘whiteboard’ solution 



Current ‘whiteboard’ solution 
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Casparian strip and suberin barriers 



The suberin problem 
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Suberin involved GDSL-like Lipase SILIP2 
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What physiological role do these 
barriers play? 
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Water Transport 



Mutants phenotyping 
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Hydraulic conductivity is altered in almost all genotypes tested thus far. 
In particular, myb mutants have a greatly reduction in Lpr, associated to a 

modification in root to shoot ratio 



Theoretical steady state !&and local 
water flows 

Concentric drops in Y, absorbed by the apoplast 
Casparian strip remains to be integrated 



Mineral nutrient transport 



symplastic transport pathway 
(AMT1;1 and AMT1;3) 
apoplastic transport pathway 
(AMT1;2) 

NH4
+ uptake 

passages : 

wild type sgn3 

symplastic transport pathway 
apoplastic transport pathway  
apoplastic diffusion pathway 
(defective CS)

amt11amt12amt13 
 tko 
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Probing the radial transport pathways for 
NH4

+ using genetic tools  



sgn3 amt tko 

!

sgn: amt tko  (tkosgn)              -  - + 
amt tko + amt12 (tko+12)         - + - 
amt tko + amt13 (tko+13)         + - - 

How much of each passage contributes to  NH4
+ influx and 

translocation rate? 

NH4
+ uptake 

passages : 
mutants 

sgn: amt tko+ amt12 (tkosgn+12)      - + + 
sgn: amt tko+ amt13/11 (tkosgn+13)  + - + 
 

Are there interactions between Casparian strips and sym.- 
and apo.- transport pathway? 

Probing the radial transport pathways for 
NH4

+ using genetic tools  



Plant-nematode interaction 
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Different approach to cross the endodermis 
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•! Defective CS and/or increased suberin impair 
nematode development 

•! It can lead to smaller females, and galls 
•! This might be due to a reduced expansion of  

the feeding site and/ or an impeded nutrient 
uptake 

•! However, the effect varies between different 
nematode species 
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Conclusions 

Analysis of  nematode parasitism in further 
mutants in Casparian strip and suberin 

deposition are in progress 



Nutrient adaptation 

4&)&'B$#&!)?&!&j&;)!+,!)?&!
.1''$&'(!+#!B$#&'12!
#>)'$&#)!&l;$&#;*!1#/!
)+V$;$)*!>($#@!?$@?!
)?'+>@?9>)!9?&#+)*9$#@!



esb1 and sgn3 growth is less affected under 
zinc deficiency 
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Mn concentration is less affected in sgn3 
mutants under zinc deficiency 
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Analytical approaches 
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