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Cellulose is the major polymer in Earth biomass1 (but the 

regulation of its biosynthesis is poorly understood) 

  

TTL proteins2 support CSC relocalization during stress3 

Tetratricopeptide thioredoxin-like (TTL) proteins have 

been previously described as scaffold proteins for 

brassinosteroid signaling components2 
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ttl mutants show cellulose deficient 

phenotype (reduced root growth and 

isotropic cell expansion) under salt 

stress and cellulose biosynthesis inhi-

bitor isoxaben. 

Structural model and domains of 

TTL3 protein predicted by I-

TASSER and processed by PyMOL2. 
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Protein interaction and phenotype 

studies show that TTL proteins 

associate with most BR signaling 

components acting as scaffold to 

promote responses to BR sensing2. 

Salt stress causes microtubules depolymerization and cellulose synthase com-

plexes (CSC) internalization. TTL proteins are needed to CSC recovery to the 

plasma membrane3.  

Further studies are needed to elucidate the mechanism for the relocalization 

and signaling towards TTL proteins3. 

TTL3-GFP colocalizes and shows the 

same movement as TdT-CesA6 in spin-

ning disk confocal microscopy. 
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ttl1ttl3 mutant shows defficient cellu-

lose synthases and microtubules reco-

very after salt stress. 
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TTL3 shows interaction with CesA 

proteins both by COIP and Y2H assays 

(data not shown). 

TTL3-GFP translocate from citoplasm 

to plasma membrane associating with 

CSC because of high sucrose conditions 

(inhibiting cellulose biosynthesis) and 

sal stress (data not shown) . 

TTL3-GFP protein quantity increases 

in microsomal fractions while decrea-

ses in soluble fraction of Arabidopsis 

seedlings after 28 hours of salt stress. 


