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Fig. 7
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Supplementary Fig. S1
Aggregates were observed in epidermal cells in the root hair zone, but not in laeves, of Line 20-2.  A) In epidermal cells of the root hair zone, 

GFP-NIP5;1 was localized in the aggregates.  Note that the signal of GFP-NIP5;1 on the PM was low in this area.  White arrows indicate the 

aggregates.  B) No aggregate stained with FM4-64 in the epidermal cells of cotyledon in both the WT and Line 20-2.  Plant leaves were stained 

with 4 µM FM4-64 for 30 min.   Bars = 100 µm.
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Supplementary Fig. S3
Ethylene precursor 1-aminocyclopropane-1-carboxylic acid (ACC) treatment 

rescued the aggregates.  Five-day-old seedlings of Line 20-2 were transferred to  

solid medium containing 30 µM boric acid (Control) or 30 µM boric acid and 5

µM ACC for 2 days.  Bars = 10 µm.
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Supplementary Fig. S4
The abnormal structures were observed in some of the roots of the xxt1/xxt2 mutant treated 

with Yariv reagent.  The plants were treated with 30 ÕM ɓ-D-glucosyl for 24 h and then stained 

with 4 ÕM FM4-64 for 30 min (A-C).  Enlarged images with FM4-64 and DIC are shown in the 

right panels.  In some of the abnormal structures, single spots with high intensity were 

observed (A and B, indicated by white arrows).  Bars = 10 Õm .
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Supplementary Table S2: List of candidate genes  

Gene SNP Mutation Protein (reference to TAIR) 

AT1G56570 gGa=>gAa G=>E a mitochondria-localized pentatricopeptide repeat protein PGN 

AT1G61310 Cag=>Aag Q=>K LRR and NB-ARC domains-containing disease resistance protein 

AT1G64440 Gga=>Aga G=>R UDP-glucose 4-epimerase (AtUGE4/AtRHD1/AtREB1) 

AT1G64780 Cag=>Tag Q=>Stop ammonium transporter 1;2 

AT1G70340 Aga=>Tga R=>Stop unknown function 

AT1G70580 ttG=>ttA L=>L glyoxylate aminotransferase 

AT1G72390 aaG=>aaA K=>K unknown function 

AT1G72950 gGt=>gAt G=>D Disease resistance protein (TIR-NBS class) 

AT1G73160 Gag=>Aag E=>K UDP-Glycosyltransferase superfamily protein 

Red letters mean non-EMS mutation. 
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