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Fig. S1. View of the Prayon site. (A) Location of Prayon. (B) The whole polluted-area
according to Ramaut in 1964, with an overall apparition of N. caerulescens1. The green
dot represents the location of a 2001 study2. The distance from the ancient zinc-ore
smelter (at the “243 m” label) to the location where A. halleri is currently found (blue
dots) is represented by the dotted blue line. The red dot approximately represents the
location of the measurements reported in 1964 and 1974 studies1,3. (C) Detailed view of
our 6 sampling plots (blue dots), all located in the area where A. halleri distribution
intersects with the distribution of N. caerulescens. Pictures of the site (D), A. halleri (F)
and N. caerulescens (G) were taken a few days before the sampling day. (E) Example of a
sampling plot, 2m².

https://www.zotero.org/google-docs/?8wGpDN
https://www.zotero.org/google-docs/?kYsTzI
https://www.zotero.org/google-docs/?tDQBgt


Fig. S2. Bioinformatic processing pipeline from raw FASTQ files to OTUs. Command line
and scripts are at [https://doi.org/10.6084/m9.figshare.14371781.v1].



Fig. S3. Relational schema for the database MetaRhizoMet. Each sample (SAMPLE table)
was annotated following the site (SITE table) where it was sampled and the plot
(SQUARE table) within this site. The table SOIL contains the sample metadata while the
ICP table gives the information on ion concentrations. NACID table contains data from
DNA extractions. SEQ, COUNTING, TAXON and MATCHING tables contain OTU sequences,
their count, their taxonomic affiliation and the relation in-between. UNIV, ARCH and
BACT correspond to data obtained with universal, archaeal and bacterial primer pairs,
respectively. The database itself is available as Suppl. File at
[https://doi.org/10.6084/m9.figshare.14258528.v1].







Fig. S4. Soil parameters for A. halleri (Ah) and N. caerulescens (Nc) samples. Bulk
samples extractable (HCl) and exchangeable (BaCl2) element concentrations in mg kg-1
of soil dry weight (DW) are presented. Element concentration and water content values
are measured from each soil sample. pH values are the means of five measures per
sample. Temperature (°C) values are the mean of five measures and bars are standard
deviations. Numbers 1 to 6 represent the six sampling plots. ns: p > 0.05, *: p <= 0.05, **:
p <= 0.01, ***: p <= 0.001, ****: p <= 0.0001, from ANOVA tests. Boxes represent the first
and third quartiles with the median in between. Whiskers extends up to value 1.5 *
interquartile range. Points are outliers.



Fig. S5. Variation in metal transporter gene expression level throughout shoot samples
for A. halleri obtained by qPCR on cDNA. MBA : Metallicolous Belgium A. halleri, 1-6 :
respective sampling plot (Fig. 1).



Fig. S6. Variation in metal transporter gene expression level throughout shoot samples
for N. caerulescens obtained by qPCR on cDNA. MBN : Metallicolous Belgium N.
caerulescens, 1-6 : respective sampling plot (Fig. 1).





Fig. S7. Correlation (with |R| >= 0.80) between the concentration of an element
measured in shoot and the expression of metal transporter genes for N. caerulescens
(panels A to E) and for A. halleri (M and N). Panels F to L (N. caerulescens) and O to U (A.
halleri) are for Zn and Cd relations with transporters known to transport those metals.
The grey zone represents a standard error of 0.95.



Fig S8. Correlation (with |R| >= 0.80) between the concentration of an element
measured in the soil (bulk 1) and the expression of metal transporter genes for A. halleri
(panels A to D) and for N. caerulescens (E to L).The grey zone represents a standard
error of 0.95. The grey zone represents a standard error of 0.95.



Fig. S9. Relationship between zinc concentration in shoot and in the soil (bulk 1). The
grey zone represents a standard error of 0.95. No correlation could be observed. Ah: A.
halleri, Nc: N. caerulescens, d.w.: dry weight. Zinc from soil was extracted with HCl
(Extractable) or with BaCl2 (Exchangeable).



Fig. S10. Rarefaction curves computed at different sequencing depths for a
representative group of three samples (rhizosphere, bulk 1 and bulk 2 from A. halleri
sampled in the fifth plot). For each curve, the total number of reads from all samples of
the corresponding depth was used. Sequencing depths are expressed in relative units,
1x: 7,500 reads, 2x: 15,000 reads, 4x: 30,000 reads; 8x: 60,000 reads; 12x: 90,000 reads
per sample. Each group of curves is computed at a different level in the SILVA taxonomic
classification (genus, family, order, class and phylum). Their starting point on the x-axis
is translated each 0.125.



Fig. S11. Percentage of clusters (i.e., pseudo-taxa) appearing at each sequencing depth
for different levels of the pseudo-taxonomy. The clusters are based on the patristic
distances in the tree of all OTUs (Suppl. File
[https://doi.org/10.6084/m9.figshare.14376785.v1]) and their varying sizes were
chosen to emulate a taxonomy with five nested levels (similar to the one in Fig. S10).
Sequencing depths are expressed in relative units, 1x: 7,500 reads, 2x: 15,000 reads, 4x:
30,000 reads; 8x: 60,000 reads; 12x: 90,000 reads per sample.



Fig. S12. Venn diagram of the number of OTUs found in (a) the rhizosphere (rhiz), bulk
1 and bulk 2, across all samples and in (b) the rhizosphere of A. halleri (Rhiz_Ah) and N.
caerulescens (Rhiz_Nc), across all rhizosphere samples.



Fig. S13. Distribution of alpha-diversity measures (Simpson’s index) computed on OTUs
and at each taxonomic level. Measures are grouped by sample type (rhiz: rhizosphere,
bulk 1 and bulk 2) and by plant species (Ah: A. halleri, Nc: N. caerulescens). Colors
represent sampling plots (1-6). Boxes represent the first and third quartiles with the
median in between. Whiskers extends up to value 1.5 * interquartile range. Points are
outliers.



Fig. S14. Distribution of alpha-diversity measures (bias-corrected chao1 richness)
computed on OTUs and at each taxonomic level. Measures are grouped by sample type
(rhiz: rhizosphere, bulk 1 and bulk 2) and by plant species (Ah: A. halleri, Nc: N.
caerulescens). Colors represent sampling plots (1-6). Boxes represent the first and third
quartiles with the median in between. Whiskers extends up to value 1.5 * interquartile
range. Points are outliers.



Fig. S15. Distribution of beta-diversity measures (Euclidean distances) computed on
OTUs (same as Fig. 5b) and at each taxonomic level. Measures are grouped by sample
type comparison and by plant species comparison. Colors represent sampling plots
(1-6); rhiz: rhizosphere, Ah: A. halleri, Nc: N. caerulescens. Boxes represent the first and
third quartiles with the median in between. Whiskers extends up to value 1.5 *
interquartile range. Points are outliers. Statistics details are as in Fig. S4.



Fig. S16. Number of reads representing OTUs affiliated at each SILVA taxonomic level.
Ah: A. halleri, Nc: N. caerulescens, rhiz: rhizosphere.



Fig. S17. Distribution of alpha-diversity measures (bias-corrected chao1 richness)
computed at each pseudo-taxonomic level. Annotation details are as in Fig. S14.



Fig S18. Distribution of beta-diversity measures (Euclidean distances) computed at
each pseudo-taxonomic level. Annotation details are as in Fig. S15.



Fig. S19. Distribution of alpha-diversity measures (Simpson’s index) computed at each
pseudo-taxonomic level. Annotation details are as in Fig. S13.



Supplemental Tables
Table S1. Raw data from sampling field
https://docs.google.com/spreadsheets/d/1F-J1XAZZRtOadnP9F94nvm1pdD_s4hIrTAJl
7xc0HXM/edit?usp=sharing

Table S2. Quantitative RT-PCR primers

Gene Forward Reverse Source

AhHMA4 agctagctacagggcgacagca cagctttaaccgctacaactgtgct Talke et al. 2006

AhMTP1 ccatcaacatgagtcgaaac cttccatttcgagcagac This study

AhZIP6 atggtgatatttgcagccacc cctccattatcaatgcattcg Talke et al. 2006

AhZIP4 agcaagagaggaatcaggctgc ccaaccacgggaacaacagca Talke et al. 2006

AhHMA3 tgaaagctggagaaagtataccga gctagagctgtagttttcacct modified from Nc (Ueno) after
BLAST

AhUBQ13 gtgtctgagctctcaacctc caaccctccatttggtgcttc Spielmann et al. 2020

At1g58050 ccattctactttttggcggct tcaatggtaactgatccactctgatg Spielmann et al. 2020

NcHMA4 caacttgtatggtaggagatggt gctgagctcttcttgctagcttt Mishra et al., 2017

NcMTP1 ccatcaacatgattcgaaac cttccatttcgagcaaac This study

NcZIP6 atggtgatttttgcagcgacc cttccattatcaatgcgttag This study

NcZNT1 tgagagtaagcaacagaggaac cacaaccacgggaagaac Hammond et al., 2006

NcHMA3 ttaaagctggagaaagtataccga gctagagctgtagttttcacct Ueno et al., 2011

NcActin1 gagactttcaatgcccctgc ccatctccagagtcgagcaca Xing et al., 2008

NcClathrine agcatacactgcgtgcaaag tcgcctgtgtcacatatctc Gendre et al., 2006

Table S3. PCR program for SSU rRNA gene amplification. The second temperature of
annealing (after the slash) is for the archaeal primers.

Preden. Denat. Annealing Ext. Final ext. Cycles

94°C 94°C 50/59°C 72°C 72°C 28

3 min 45 sec 60 sec 30 sec 10 min

https://docs.google.com/spreadsheets/d/1F-J1XAZZRtOadnP9F94nvm1pdD_s4hIrTAJl7xc0HXM/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1F-J1XAZZRtOadnP9F94nvm1pdD_s4hIrTAJl7xc0HXM/edit?usp=sharing


Table S4. Number of OTUs classified down to the different SILVA and pseudo-taxonomic
levels, i.e., microbial diversity at different (pseudo-)taxonomic levels. Total number of
OTUs: 9,323. Total number of OTUs affiliated in the SILVA taxonomy: 6186.

Species Genus Family Order Class Phylum Kingdo
m

Superki
ngdom

Taxono
my

0 1794 1616 1168 846 407 6 349

Pseudo
-
taxono
my

9,323 9,323 9,323 9,323 9,323 9,323 NA NA

Table S5. Number of different organisms identified at each SILVA and pseudo-taxonomic
level. The first number represents the number of unique “groups” of organisms at the
specific level and the number between brackets represents the number of unique
lineages down to the corresponding level (including undef).

Species Genus Family Order Class Phylum

Taxonomy 0 (647) 402 (647) 235 (364) 156 (227) 92 (127) 58 (62)

Pseudo-
taxonomy

1263 447 324 160 79 42

Table S6: Paired t-test, with and without bonferroni correction, computed across all 6
plots across all (pseudo-)taxonomic levels, using only the 10 most abundant
(pseudo-)taxa (i.e., those shown in Fig. 6) on microbial composition between (a)
rhizosphere samples from both plant species (b) rhizosphere and bulk 1 samples from
A. halleri (c) rhizosphere and bulk 1 samples from N. caerulescens.

https://docs.google.com/spreadsheets/d/1ISJdwyufKNc6ZRUO4o0AC6gE16jtJulcA2oV
zPffDts/edit?usp=sharing
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