
 

Figure 1 

At-RSPHERE root commensals exhibit strain-specific variations to suppress flg22-mediated RGI in pWER::FLS2-GFP 
plants. (a) Phylogenetic tree showing the distribution of strains exhibiting RGI suppressive activity. The outer rings 
represent root lengths of 3-week old plants treated with 1μM flg22 and individual strains (OD600=0.0005). The threshold 
for suppressive activity is indicated by the red line i.e. root length > 2cm. (b) The impact of 4 independent 5-member 
SynComs (Table S1) differential in RGI suppressive activity on flg22-mediated RGI. Shapes correspond to biological 
replicates. Different letters indicate statistical significance. 
  



 
Figure 2 

Activation of immunity by flg22 affects community establishment. (a-c) Constrained coordination of the microbial profile 
of pWER::FLS2-GFP root samples showing the corresponding community shift of non-suppressive SynCom upon flg22 
treatment. Ellipses correspond to Gaussian distributions fitted to each cluster (95% confidence interval). p-values next to 
ellipses indicate statistical significance based on a PERMANOVA test between untreated and flg22-treated samples of 
each SynCom (permutation=999). (d-f) Relative abundance of strains upon flg22 treatment. Experiment 1: (a,d); 
experiment 2: (b,e); experiment 3: (c,f). Values in bracket are eigenvalues explained by the Principal Component (PC). 
Asterisks indicate statistical significance. 
  



 
 



Figure 3  

SynCom colonization and flg22 treatment induce root transcriptomic changes in WT Col-0 plants. (a) PCA plot separating 
samples inoculated with SynComs and flg22. Ellipses correspond to t-distributions fitted to each cluster (70% confidence 
interval). (b) Heat map (middle) and DEGs (Table S3) obtained by pairwise comparison (right). k-means clusters (k = 10) 
are marked on the left. (c) Scaled counts of transcripts in six clusters and their expression patterns upon treatments. The 
corresponding transcriptome data of pWER::FLS2-GFP plants are presented in Fig. S6 and Table S2. 
  



 



Figure 4   

Imbalance of specific bacteria impacts plant susceptibility to opportunistic Pseudomonas pathogens. (a) Symptoms of 3-
week-old WT plants germinated with the indicated SynCom and Pseudomonas 401. Bacterial titer of Pseudomonas 401 
and OTU5 on the roots (b) and shoots (c) of pWER::FLS2-GFP plants pre-colonized with the indicated SynComs for 2 
weeks. Shapes correspond to biological replicates. Different letters indicate statistical significance. (d) The “rheostat 
model” proposes that the balance between non-suppressive and suppressive strains integrates with plant innate 
immunity and buffers the system against pathogen challenge and defense-associated trade-off. 
 
 

  



 
  



Extended Data Fig. 1. pWER::FLS2-GFP transgenic Arabidopsis plants are hypersensitive to flg22. (a) Representative 
images of 3-week-old plants treated with 1μM flg22 grown on agar plate. (b) Bacteria load on 3-week-old WT roots 
inoculated with the indicated commensal. Boxes with filling background represent strains with RGI suppressive activity 
and colors correspond to phylogeny. Asterisks indicate statistical significance. (c) Representative images of 2-week-old 
Col-0 germinated with the indicated strains with detrimental impact. 
  



 
  



Extended Data Fig. 2. Microbiota members modulate root growth inhibition (RGI) induced by Atpep1 and function 
quantitatively in community contexts. (a) Root lengths of WT and pepr1pepr2 mutants (left panel) or WT plants (right 
panel) inoculated with 1μM Atpep1 alone or with individual strain. (b) Caulobacter 342 exhibits differential ability to 
suppress flg22- or Atpep1-mediated RGI. (c) Representative image of pWER::FLS2-GFP plants grown in natural Lausanne 
soil and their corresponding shoot fresh weight. (d) Root lengths of pWER::FLS2-GFP plants inoculated with different 
combination of non-suppressive and suppressive strains in the presence of 1μM flg22. (e) PCR screening of 569ΔhrcC 
generated by homologous recombination. Lane from left to right, GeneRuler 1kb plus ladder, four individual colonies 
and control.  (f) Root lengths of pWER::FLS2-GFP plants coinoculated with flg22 and 569 or 569ΔhrcC. Shapes correspond 
to biological replicates. Different letters indicate statistical significance. 
  



  
  



Extended Data Fig. 3. Commensals can degrade/modify flg22 in vitro. (a) Schematic diagram showing how bacterial 
supernatants are collected. Root lengths of plants coinoculated with the supernatant of different bacteria and (b) 1μM 
flg22 (pWER::FLS2-GFP) or (c) 1μM Atpep1 (Col-0). (d) Root lengths of Col-0 plants treated with the supernatant of 
Janibacter 101 after different treatments shown in (a). (e) Mass spectrometry analyses detecting the intact flg22 peptide 
(QRLSTGSRINSAKDDAAGLQIA [M+4H] 568.8056) by estimating the peak area generated by Skyline. All strains used in this 
experiment exhibit suppressive activity on flg22-mediated RGI. Different letters and asterisks indicate statistical 
significance. 
  



Extended Data Fig. 4. Compartment specific effect on community establishment. Unconstrained PCA plots showing the 
compartment-specific effect of bacteria community two weeks after inoculation. The root samples include both Col-0 
and pWER::FLS2-GFP plants.  

  



 
  



Extended Data Fig. 5. Activation of immunity by flg22 affects community establishment in WT Col-0 plants. (a-c) 
Constrained coordination of the microbial profile of Col-0 root samples showing the effect of flg22 and SynCom. Ellipses 
correspond to Gaussian distributions fitted to each cluster (95% confidence interval). p-values next to ellipses indicate 
statistical significance based on a PERMANOVA test between untreated and flg22-treated samples of each SynCom 
(permutation=999). (d-f) Relative abundance of strains upon flg22 treatment. (g) Simpson diversity index of the 
corresponding experiments performed with pWER::FLS2-GFP plants. Asterisks indicate statistical significance. 

 
  



 
  



Extended Data Fig. 6. SynCom colonization and flg22 treatment induce global root transcriptomic changes of 
pWER::FLS2-GFP plants. (a) PCA plot separating samples inoculated with taxonomically similar SynComs (SynCom NS1 
and S1) treated with 1µM flg22. (b) Heat map (middle) and DEGs (Table S2) obtained by pairwise comparison under flg22 
treatment (right). k-means clusters (k = 10) with hieratical tree are marked on the left. (c) Scaled counts of transcripts in 
six clusters and their expression patterns upon treatments. (d) A subset of significantly changed GO terms (adjusted p < 
0.05) associated with specific clusters. Size of pie charts corresponds to number of DEGs. Linked GO terms indicate 
shared genes (Jaccard similarity > 0.2).  
 
  



 
Extended Data Fig. 7. DEG-linked GO network. Network showing the association of significantly changed biological 
function GO terms (pie charts; adjusted p < 0.05) with different DEGs (small nodes) obtained by pairwise comparison in 
Col-0 transcriptome experiments. Size of pie charts corresponds to number of DEGs. Linked GO terms indicate shared 
genes (Jaccard similarity > 0.2). Closely gathered GO terms form clusters in the network showing similar functions 
(indicated with dash lines), and heatmaps for GO clusters corresponding to the average scaled counts of transcripts for 
each treatment are drawn on the sides. The position of clusters is arranged according to topology. Clusters and DEGs 
correspond to Figure 3b. 
  



 
  



Extended Data Fig. 8. Live SynComs induce common host transcriptomic response. (a) Heat map summarizes the root 
transcriptomic changes from three independent studies (Table S1, ①: current study; ②: Harbort and Hashimoto et al., 
2020; ③: Teixeira et al., 2020). The data obtained from pWER::FLS2-GFP plants was shown alongside Col-0 dataset 
indicating conserved trends of gene expression across different genotypes. DEGs were obtained by pairwise 
comparisons between live and heat-killed (HK) SynCom treatments (adjust p-value < 0.05 and fold-changed > 1.5). The 
corresponding data extracted from Harbort and Hashimoto et al., 2020 and Teixeira et al., 2020 were shown on the 
right. (b) Venn diagrams showing the overlapping SynCom-responsive DEGs (live vs. HK SynComs) of each cluster. Most 
SynCom-responsive DEGs were found in c1, c4, c5, c6 and c8. (c) Venn diagram summarizing the overlap of SynCom-
responsive DEGs of these independent studies. The core 174 SynCom-responsive host DEGs were highlighted in purple. 
(d) Enrichment of selected GO terms for the 174 core SynCom-responsive DEGs. Numbers in parentheses indicate the 
total number of DEGs with GO annotations. 
  



 
Extended Data Fig. 9. A subset of flg22-induced genes is downregulated by SynComs. (a) Pairwise comparison of Jaccard 
similarity between clusters from two root transcriptome studies (this study: 10 clusters by row; and 8 clusters by 
column: Teixeira et al., 2020). Significantly enriched GO terms associated with cluster 1 (b; root development related) 
and cluster 3 (c; defense related) showing highest similarity between studies were shown. 58 common DEGs were 
downregulated by SynComs across these two studies, and 21 out of 44 GO annotated DEGs shown in (c) were defense-
related. Defense-related GOs were highlighted by a star. Numbers in parentheses indicate the total number of DEGs 
with GO annotations.  



 
Extended Data Fig. 10. MYB15 is a positive regulator of defense against specific commensals. (a) and (b) Expression of 
two flg22-induced marker genes, PER5 and FRK1, in roots of 14-day-old pWER::FLS2-GFP plants upon treatment with the 
indicated SynCom. Expression patterns of WRKY28, WRKY30 and MYB15 in roots of 14-day-old (c) Col-0 and (d) 
pWER::FLS2-GFP transcriptome experiments. myb15-1 mutant enhances proliferation of Pseudomonas 401 (e) and 
Variovorax 434 (f). Shapes correspond to biological replicates. Different letters and asterisks indicate statistical 
significance. (g) Individual strains or combined SynComs do not antagonize 401 growth in vitro. Individual strain was 
spotted on a background lawn of 401 and halo-of-inhibition (if any) was noted 5 dpi. 


