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Supplementary Figures 

 

Supp. Fig 1: Statistical analysis of Figure 1. A) Figure 1 Panel A (primary root length). B) Figure 1 Panel B 
(total lateral root length). C) Figure 1 Panel D (mature root hair length). D) Figure 1 Panel G (pNPP assay).   
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Supp. Fig. 2: ICP-MS results of Cd, Co, and Mn roots and shoots in P sufficiency or deficiency. A) Root 
and shoot Cd B) Root and shoot Co and C) Root and shoot Mn profile of M82 and Penn in P-sufficient and 
P-limiting conditions. N= 6 for all plots. Letters represent statistically significant differences as determined 
by a two-way ANOVA and a post-hoc Tukey test, p<0.01.  
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Supp. Fig 3: Statistical analysis of Figure 3. A) Figure 3 Panel A (Root P). B) Figure 3 Panel B (Shoot P). C) 
Figure 3 Panel C (Root Fe). D) Figure 3 Panel D (Shoot Fe). E) Figure 3 Panel E (Root Zn). F) Figure 3 Panel 
F (Shoot Zn). 
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Supp. Fig 4: Statistical analysis of Fig 4. A) Primary root responses of M82 (left) and S. pennellii (right) B) 
Total lateral root length responses of M82 (left) and S. pennellii (right) C) Mature root hair length 
responses of M82 (left) and S. pennellii (right) in P sufficiency or deficiency when Zn is absent or present.   
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Supp. Fig 5: Statistical analysis of BR levels in M82 and S. pennellii (Figure 5C). P-values are obtained from a 
two-way ANOVA analysis. BL is highlighted as one of my main types of BRs. The samples were clustered as 
follows: z-scores were calculated for each BR level, Euclidean distances between samples were calculated and 
hierarchical clustering was performed using the complete method. Hypothesis testing: Two-way ANOVA was 
performed for each BR with P and Species as main factors and their interaction. For each BR with significant 
effect, post hoc comparisons were performed using Tukey’s HSD test. Fig. 5A,B For each species one way 
analysis of variance was performed with hormone concentration as the independent variable. When significant 
the ANOVA was followed by Tukey’s HSD test to compare between the different concentration pairs. Fig 5 D,E 
- For M82, two independent experiments were analyzed. Thus, to determine the effect of P and BRZ on LR, 
mixed model analysis of variance (ANOVA) was performed with P, BRZ and their interaction as fixed factors 
and the batch as random factor. Post-hoc analysis was performed using pairwise differences of LS-mean as 
implemented in the lmerTest R package. P-values are based on the t-distribution using degrees of freedom 
according to Satterthwaites method. P-values that passed correction for multiple comparisons using the False 
Discovery Rate procedure with alpha<0 are indicated by letters. For Penn two-way ANOVA was performed with 
P and BRZ treatments as main factors and their interaction. 
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Supp. Fig 6: Statistical analysis of Figure 5 for A) M82 and Penn primary root length measurement upon 
BL and B) BRZ treatment. C) LR number and D) LR length of mock and BRZ-treated (3 µM) M82 and Penn 
plants. 
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Supp. Fig 7: BZR1/BES1 phylogeny in tomato. A) Solyc12g089040 and Solyc04g079980 genes were 
mutated in tomato hairy root lines. B) qPCR validation of overexpression of Solyc12g089040 and 
Solyc04g079980 in mutant hairy root lines. Soly12-8 and Soly12-10 lines showing promising results for 
Solyc12g089040, and Soly4-1 and Soly4-5 showing promising results for Solyc04g079980. C) Soly12-10 
and Soly4-5 lines were used to check expression of downstream BZR1 target genes using qPCR, and stable 
mutants of these lines were generated.  
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Supp. Fig 8: Statistical analysis of Figure 6. A) Figure 6 Panel A (hypocotyl length). B) Figure 6 Panel C 
(primary root length). C) Figure 6 Panel D (total lateral root length). D) Figure 6 Panel E (mature root hair 
length). E) Figure 6 Panel F (BCIP staining intensity).   
 

  



 

10 

 

Supp. Fig. 9: BRZ treatment of second Slbzr1a-D independent line and Slbzr1b-D lines. A) Hypocotyl 
length of M82 WT and Slbzr1a-D line a10 upon BRZ treatment grown in dark for 7 days. B) Statistical 
analysis results of Panel A. C) Hypocotyl length of M82 WT and Slbzr1b-D lines b22 and b6 upon BRZ 
treatment grown in dark for 7 days. D) Statistical analysis results of Panel C.  
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Supp. Fig. 10: RSA response of second Slbzr1a-D independent line (a7) to P-limiting conditions. A) 
Primary root length of M82 WT and Slbzr1a-D line a7 under P sufficiency or deficiency. B) Statistical 
analysis results of Panel A. C) Total lateral root length of M82 WT and Slbzr1a-D line a7 under P sufficiency 
or deficiency. D) Statistical analysis results of Panel C.  
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Supp. Fig. 11: RSA response of Slbzr1b-D line (b22) to P-limiting conditions. A) Primary root length of 
M82 WT and Slbzr1b-D line b22 under P sufficiency or deficiency. B) Statistical analysis results of Panel A. 
C) Total lateral root length of M82 WT and Slbzr1b-D line b22 under P sufficiency or deficiency. D) 
Statistical analysis results of Panel C.  
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Supp. Fig. 12: Amino acid sequence comparison of Solyc12g089040 and Solyc04g079980 with S. pennellii 
BZR1 orthologs shows no mutation in the predicted phosphorylation sites. 
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Supp. Fig 13: Two additional replicates for M82 BL/BRZ treatment ICP-MS results. A) Second B) and third 
replicate for P root concentration. C) Second D) and third replicate for Zn root concentration. E) Three 
independent experiments (batches) were analyzed. Thus, to determine the effect of P treatment and BRZ 
or BL (BR) treatment on P and Zn concentrations in the root, mixed model analysis of variance (ANOVA) 
was performed with P, BR and their interaction as fixed factors and the batch as random factor, followed 
by Correction for multiple comparisons. Post-hoc analysis was performed using pairwise differences of LS-
mean as implemented in the lmerTest R package. P-values are based on the t-distribution using degrees 
of freedom according to Satterthwaites method. P-values that passed correction for multiple comparisons 
using the False Discovery Rate procedure with alpha<0.05 are indicated by letters. F) Arabidopsis atbzr1-
D accumulates Zn in P sufficient conditions compared to Col-0 wild-type.  
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Supp. Fig 14: Statistical analysis of Figure 7. A) Figure 7 Panel C (Root P). B) Figure 7 Panel D (Shoot P). C) 
Figure 7 Panel E (Root Fe). D) Figure 7 Panel F (Shoot Fe). E) Figure 7 Panel G (Root Zn). F) Figure 7 Panel 
H (Shoot Zn). 
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Supp. Fig 15: Statistical analysis of Figure 8 of A) Primary root length B) Total lateral root length C) Mature 
root hair length and D) APase activity of M82 WT in P-sufficient or P-deficient conditions when Zn is 
present or absent. E) Primary root length F) Total lateral root length G) Mature root hair length and H) 
APase activity of Slbzr1a-D in P-sufficient or P-deficient conditions when Zn is present or absent.  


