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Bacterial strains from the At-RSPHERE collection used in this study.

Strain ID Class Order Family Genus

Root83 Betaproteobacteria Burkholderiales Alcaligenaceae Achromobater
Rootl31 Firmicutes Bacillales Bacillaceae Bacillus

Rootl123D2 Alphaproteobacteria Rhizobiales Bradyrhizobiaceae Afipia

Root77 Alphaproteobacteria Caulobacterales Caulobacteraceae n.a.

Root29 Betaproteobacteria Burkholderiales Comamonadaceae n.a.

Root935 Bacteroidetes Flavobacteriales Flavobacteriaceae Flavobacterium
Root685 Alphaproteobacteria Rhizobiales Hyphomicrobiaceae n.a.

Root101 Actinobacteria Actinomycetales Intrasporangiaceae Janibacter

Root61 Actinobacteria Actinomycetales Microbacteriaceae Microbacterium
Root265 Actinobacteria Actinomycetales Mycobacteriaceae Mycobacterium
Root418 Betaproteobacteria Burkholderiales Oxalobacteraceae Janthinobacterium
Root695 Alphaproteobacteria Rhizobiales Phyllobacteriaceae Mesorhizobium
Root68 Gammaproteobacteria Pseudomonadales Pseudomonadaceae Pseudomonas

Root142 Alphaproteobacteria Rhizobiales Rhizobiaceae Sinorhizobium
Root1310 Actinobacteria Actinomycetales Streptomycetaceae Streptomyces

Root480 Gammaproteobacteria Xanthomonadales Xanthomonadaceae n.a.

Supplemental Figure S1. Experimental setup. A) Scheme showing the experimental setup for direct
and non-direct bacterial contact. Created with Biorender.com. B) List of bacterial strains used for the 16
SC SynCom. The strains were isolated from roots of Arabidopsis grown in natural soil.
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Supplemental Figure S2. Photos of plants after VOC treatments. Photos of representative plants
after 10 days treatment with VOCs from 16 SC in the 3 combinations, direct bacterial contact (DBC),
non-direct contact (NBC), and combination of both, as well as control plants.
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Supplemental Figure S3. Effects of bacterial VOCs on Arabidopsis growth and root system
architecture. The effects of 16 SC, the individual strains forming 16 SC, and Pseudomonas simiae
WCS417 on Arabidopsis fresh weight (A), primary root length (B), and lateral root number (C) after 10
days of growth with the VOCs in NBC setup. Results are shown relative to control without bacteria, in
percentage calculated from means of three biological replicates containing 10 seedlings each. Asterisks
indicate statistically significant differences compared to control via Student t-test (p<0.05). The data
underlie the heat map in Figure 1D.
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Supplemental Figure S4. Drop-out SynComs of less abundant strains. Arabidopsis plants were
grown for 10 days in NBC setup in a shared headspace with 16 SC, drop-out communities, where the
low abundant strains were omitted, or without bacteria (ctrl). Shoot fresh weight (A) and primary root
length (B) were determined in 4 plates with 10 plants. The results are calculated as percentage relative
to control and shown as boxplots with individual values depicted by red dots. Asterisks indicate
statistically significant differences to control (Kruskall-Wallis and Dunnett’s T3 test, p<0.05, n=40).
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Supplemental Figure S5. Diversity of bacterial drop-out SynComs. A) Principal coordinates analysis
of Bray-Curtis dissimilarities of the drop-out SynComs grown on agar plates in a split-plate system for
non-contact growth of plants and bacteria after 10 days B) Bar plots showing the relative abundance
(RA) of individual strains in the indicated SynComs in each replicate determined by 16S RNA profiling.

Relative Abundance
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Supplemental Figure S6. Effects of pure VOCs on plants in concentration gradient. Arabidopsis
plants were grown for 10 days in a shared headspace with 50 ul of the following VOCs in a
concentration gradient from 10 uM to 500 uM. DMDS (A), 2-methyl-5-(methylthio)furan (B), 2,4-
dithiapentane (C), S-methyl thiobutyrate (D), and 1-undecene (E), and shoot fresh weight were
determined in 40 plants. The results are calculated as percentage relative to control and shown as
boxplots with individual values depicted by dots. Asterisks indicate statistically significant differences
to control (Student T-test, p<0.05, n=40). ns, not significant.
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Supplemental Figure S7. Comparison of the effect of 16 SC VOCs and DMDS on mutants in
OAST-L. WT, oastlA, and oastIBC Arabidopsis plants were grown for 10 days in a shared headspace
with 16 SC (A) or 50 ul of 50 uM DMDS (B) and shoot fresh weight were determined in 40 plants. The
results are calculated as percentage relative to control and shown as boxplots with individual values
depicted by dots. Asterisks indicate statistically significant differences to control (Student T-test,
p<0.05, n=40). ns, not significant.
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Supplemental Figure S8. Effect of DMDS on community composition. Arabidopsis plants were
grown for 5 days on MS-agar plates with or without sharing headspace with 50 pL of 50 uM DMDS.
Afterwards the plants were transferred to plates with or without direct contact with 16 SC and grown
for additional 7 days. A) FW of the primed (DMDS-DBC, DMDS-ctrl), non-primed (ctrl-DBC) and
control plants (ctrl-ctrl) was determined, calculated as percentage relative to control and shown as
boxplots with individual values depicted by dots. Different letters indicate statistically significant
differences (Welch and Brown-Forsythe one-way ANOVA and Dunnett’s T3 test, p<0.05, n=10). B)
The community composition in the roots was analyzed by 16S rRNA gene profiling. The chart shows

relative abundance (RA) of the bacterial strains in the individual communities in the roots primed or
not by DMDS.



