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dependent, and is mediated by genomically divergent microorganisms



Supplementary Results

Species richness census indicates robust tracking, and deep sampling, of
microorganisms from a highly complex community. Our SG survey indicated that these
soils are heterogeneous with a high prevalence of relatively low abundant organisms, as 2120
(63.7%) SGs were only assembled from one of our 60 metagenomic samples. However, by
cross mapping reads from all 60 samples back to our representative SG sequences, we could
detect and track the presence of a SG in a sample even when it was below the ~2x coverage
threshold required for assembly (Supplementary Fig. 2a-b). We found that the 2120 sequences
reconstructed in only one sample could be confidently detected on average in 31+18 samples at
low abundance (Supplementary Table 2 and Supplementary Fig. 2b).

The iChao2 metric and a permuted collectors curve were used to estimate species
richness and assess the impact of possible further sampling on additional SG recovery,
respectively (Supplementary Fig. 2c-e). The iChao2 metric estimated total species richness at
9183 organisms (95% CI: 8641 - 9780 organisms). Thus, our SGs represent 34% - 38% of the
total organisms present at this site by number. Our collectors curve indicated that we did not
saturate SG recovery, however the slope of the recovery curve indicates that we have saturated
high level recovery and further sampling would only yield around 30 additional SGs per

additional sample (Supplementary Fig. 2d-e).

Metabolic functions in our proteome samples show strong enrichment relative to a null
background set. To enable comparison across samples, proteins from each sample were
assigned and clustered into functional orthology groups (Supplementary Tables 7-8 and
Supplementary Data 9). We observed that the top 50 functions account for 57% of annotated

proteins by abundance, suggesting that a small set of metabolic enzymes may be particularly



important in this system (Supplementary Fig. 6). To determine if the proteins identified in our set
represent particularly abundant groups relative to a null background, we tested if KEGG
functions we observed were enriched in our sample by comparing their frequency in our dataset
against the frequency of these functions in the full KEGG database. Our findings indicate that
82% of the KEGG functions we observed were statistically enriched (FDR < 0.05; one-sided
hypergeometric test) relative to their background frequency in the KEGG database
(Supplementary Fig. 6 and Supplementary Table 8). We note all of the top 50 functions were
significantly enriched in our dataset, with the exception of the XoxF and CoxL enzymes that
were not assigned to KEGG orthology groups (Methods). While we observe strong enrichment
results for many of the proteins in our study, we caution that sampling depth for proteomics is
significantly less than for metagenomic analysis, and that the quantity of observed proteins can
be complicated by protein stability and the recalcitrance of specific protein groups (i.e.

membrane proteins) to proteomics extraction methods.

Complementary C1 metabolic functions co-occur in genomes. We looked at the co-
occurrence of 29 targeted carbon and nitrogen transformation functions across our 793
genomes (Supplementary Fig. 12). Generally, we see that while many genomes in this system
have some C1 metabolic potential, there are distinct clusters where genomes encode multiple
small compound degradation, nitrogen turnover, and C1 metabolic functions. Phylogenetically
the genomes encoding larger repertoires of the analyzed functions tend to fall within the
proteobacterial, acidobacterial, and rokubacterial groups.

To interrogate which functions tend to be associated in genomes, we performed a co-
occurrence correlation analysis across all 793 genomes for the 29 functional genes annotated
(Supplementary Fig. 13). The results indicate roughly 2 correlated clusters of genes, with

correlations generally existing between functions for small molecule degradation and functions



for processing the downstream products of small molecule degradation. We see in cluster 1
that, unlike nitrogen turnover processes (Fig. 3B), the functions for sequential steps in C1
carbon processing show significant levels of co-occurrence. Cluster 1 also includes mauAB
which can liberate formaldehyde from methylamine. In a similar connection of small molecule
degradation to downstream turnover, Cluster 2 indicates positive association between three
degradative processes that release inorganic nitrogen and three inorganic nitrogen turnover
functions. Interestingly, we note that there was a significant negative association between
amo_pmo and xoxF. This would suggest that particulate monooxygenases in this system are

not involved in methanotrophy, and more likely function in ammonia oxidation.

Individual CAZy enzyme classes show depth and treatment dependent changes. In
addition to quantifying and comparing CAZy enzyme diversity between genomes that change in
abundance with depth and extended rainfall treatment, we also tested if specific CAZy enzyme
functional classes were enriched in these changing groups (Supplementary Table 17). Between
the genomes that changed in abundance across depth we found 32 enzymes that were
differentially enriched between genome groups that increased and decreased with depth. CAZy
enzymes from 29 different classes were statistically enriched in genomes more abundant in
shallow soil, and 29% of these enzymes are known to use forms of starch as a substrate
(Supplementary Table 17). Relative to shallow soil, only three CAZy classes were enriched in
genomes that were more abundant at deeper depth (Supplementary Table 17). In 10-20 cm
samples, 14 CAZy enzyme classes showed differential enrichment between the groups of
genomes where abundance increased and decreased in response to extended rainfall.
However, both genome groups each had 7 enzymes that were differentially enriched, and there
was no clear pattern of compound utilization in either group. Alternatively, in 30-40 cm samples,

there were 23 CAZy classes enriched in genomes whose abundance increased in response to



extended rainfall and only one CAZy class enriched in genomes whose abundance decreased.
The majority of the 23 enzymes that were enriched in genomes that increased in abundance at
30-40 cm have predicted activity on pectin and hemicellulose (Supplementary Table 17). Thus,
there are generally more, and more diverse, CAZy enzymes in genomes that are more
abundant closer to the surface, and many of those enzymes act on simple carbohydrates such
as starch. With extended rainfall treatment, the primary difference occurs at 30-40 cm depth,
and consists of an increase in enzymes that act on more complex and recalcitrant plant

polymers.

Additional metabolic features with depth dependent abundance patterns were identified
by a machine learning approach. Using a random forest based feature selection approach
(Methods) we identified KEGG functions that had a significant association with genomes that
either increased or decreased in abundance with depth. We identified 131 and 280 KEGG
functions that were statistically enriched in genomes that increased or decreased in abundance
with depth, respectively (Supplementary Table 18). Organisms more abundant at depth were
significantly enriched in PII nitrogen regulatory proteins and organisms more abundant at
shallower depth had significantly higher proportions of small molecule dehydrogenases active
on xanthines and succinate (Supplementary Table 18). Generally, these results indicate simple
carbon metabolism is more common in organisms closer to the surface and inorganic nitrogen

metabolism is more common in organisms more abundant at deeper depth.



Supplementary Figures
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Supplementary Figure 1 | Sampling scheme for metagenomics and proteomics samples.
Plot shows the dates samples were taken in 2013 as well as dates of rain events that occurred
at the site. Time point corresponds with the time points depicted in Figure 1b. The presence of a
dot in the genomics or proteomics row indicates a sample was taken on that date of the given

type. Also, see Supplementary Table 1.
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Supplementary Figure 2 | rpS3 Mapping, estimated species richness, and collectors
curves. (A) Summary coverage statistics for rpS3 sequences assembled in each sample. Each
point represents one of our 60 samples. Shaded box area indicates 1% to 3" quartile range for
data, and black line indicates median. (B) Comparison showing the number of samples, out of
60 total samples, an rpS3 sequence was assembled in vs the number of samples it could be
detected in (at least 2 mapped reads >99% ID; n = 3325 independent rpS3 sequences). Shaded
box area indicates 1 to 3" quartile range for data, black line indicates median, and whiskers
encompass 1.5%interquartile range. (C) Species richness estimators calculated with the SpadeR
package based on the rpS3 counts table (n = 3325 independent rpS3 sequences;
Supplementary Table 3). iChao2 metric is shown in red and used as the primary estimator in the
paper. Bars indicate the mean of the estimate and error bars depict the 95% confidence interval.
(D) Permuted collectors curve for random selections of 1-60 samples. Black dots indicate
number of unique species recovered for one permutation. Red curve is the lomolino fit to the
points. (E) Permuted collectors curve extrapolated to 120 samples. Red curve is lomolino fit and
blue curve is the estimated slope of the fit representing the number of additional species

expected to be recovered at the given number of samples.
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Bacteria Proteobacteria Gammaproteobacteria Enterobacteriales Enterobacteriaceae Rahnella aquatilis HX2

Bacteria Proteobacteria Betaproteobacteria unclassified Betaproteobacteria Candidatus Profftella armatura syncytium

Betaproteobacteria - Neisseriales

Betaproteobacteria - Rhodocyclales

Betaproteobacteria - Burkholderiales

A A

Bacteria Proteobacteria Betaproteobacteria Burkholderiales Burkholderiaceae Lautropia mirabilis ATCC 51599 contig00020

14 1009 12 40cm scaffold 70631 10
Bacteria Proteobacteria Betaproteobacteria Burkholderiales Sutterellaceae Parasutterella Parasutterella excrementihominis YIT
Bacteria Proteobacteria Betaproteobacteria Burkholderiales Sutterellaceae Sutterella wadsworthensis HGA0223
Bacteria Proteobacteria Betaproteobacteria Burkholderiales Burkholderiaceae Polynucleobacter necessarius asymbioticus MWH MoK4
Bacteria Proteobacteria Betaproteobacteria Burkholderiales Burkholderiaceae Ralstonia eutropha JMP134
Bacteria Proteobacteria Betaproteobacteria Burkholderiales Burkholderiaceae Ralstonia solanacearum GMI1000
Bacteria Proteobacteria Betaproteobacteria Burkholderiales Burkholderiaceae Pandoraea pnomenusa RB38
Bacteria Proteobacteria Betaproteobacteria Burkholderiales Burkholderiaceae Burkholderia cenocepacia AU 1054
Bacteria Proteobacteria Betaproteobacteria Burkholderiales Burkholderiaceae Glomeribacter sp. 1016415
Bacteria Proteobacteria Betaproteobacteria Burkholderiales Oxalobacteraceae Herbaspirillum seropedicae SmR1
Bacteria Proteobacteria Betaproteobacteria Burkholderiales Oxalobacteraceae Collimonas fungivorans Ter331
Bacteria Proteobacteria Betaproteobacteria Burkholderiales Oxalobacteraceae Janthinobacterium sp. Marseille
Bacteria Proteobacteria Betaproteobacteria Burkholderiales Oxalobacteraceae Herminiimonas arsenicoxydans
14 1009 16 40cm scaffold 241460 11
Bacteria Proteobacteria Betaproteobacteria Burkholderiales Oxalobacteraceae Oxalobacter formigenes OXCC13
Bacteria Proteobacteria Betaproteobacteria Burkholderiales Oxalobacteraceae Duganella zoogloeoides ATCC 25935
Bacteria Proteobacteria Betaproteobacteria Rhodocyclales Rhodocyclaceae Zoogloea ramigera ATCC 19544
14 0927 05 40cm scaffold 98774 1
14 1009 05 20cm scaffold 105994 6
14 0919 05 20cm scaffold 18234 2
Bacteria Proteobacteria Betaproteobacteria Burkholderiales Oxalobacteraceae Massilia alkalitolerans DSM 17462
Bacteria Proteobacteria Betaproteobacteria Burkholderiales unclassified Burkholderiales Burkholderiales Genera incertae sedis Thiomonas intermedia K12
14 0919 09 20cm scaffold 121454 4
Bacteria Proteobacteria Betaproteobacteria Burkholderiales Comamonadaceae Caldimonas manganoxidans ATCC BAA 369
— Bacteria Proteobacteria Betaproteobacteria Burkholderiales unclassified Burkholderiales Burkholderiales Genera incertae sedis Leptothrix cholodnii SP 6
L~ Bacteria Proteobacteria Betaproteobacteria Burkholderiales unclassified Burkholderiales Burkholderiales Genera incertae sedis Sphaerotilus natans natans DSM 6575
Bacteria Proteobacteria Betaproteobacteria Burkholderiales unclassified Burkholderiales Burkholderiales Genera incertae sedis Ideonella sp. B508 1
— Bacteria Proteobacteria Betaproteobacteria Burkholderiales Alcaligenaceae Azohydromonas australica DSM 1124
L Bacteria Proteobacteria Betaproteobacteria Burkholderiales unclassified Burkholderiales Burkholderiales Genera incertae sedis Rubrivivax gelatinosus 1L144
Bacteria Proteobacteria Betaproteobacteria Burkholderiales unclassified Burkholderiales Burkholderiales Genera incertae sedis Mitsuaria sp. H24L5A
14 1009 05 40cm scaffold 223309 2
14 0903 02 30cm scaffold 89379 2
14 0903 13 30cm scaffold 2474245 6
14 1009 16 30cm scaffold 601923 1
14 0903 13 30cm scaffold 278473 8
14 0903 02 40cm scaffold 73211 1
14 1009 16 30cm scaffold 210323 2
— 14 1009 09 20cm scaffold 8767 9
_E 14 1009 02 30cm scaffold 105142 2
14 0927 02 20cm scaffold 64487 5
— Bacteria Proteobacteria Betaproteobacteria Burkholderiales Comamonadaceae Hylemonella gracilis ATCC 19624
Bacteria Proteobacteria Betaproteobacteria Burkholderiales Comamonadaceae Comamonadaceae sp. CR
Bacteria Proteobacteria Betaproteobacteria Burkholderiales Comamonadaceae Brachymonas chironomi DSM 19884

L
_E 14 0929 09 20cm scaffold 40728 3
L
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Bacteria Proteobacteria Betaproteobacteria Burkholderiales Comamonadaceae Variovorax paradoxus B4
Bacteria Proteobacteria Betaproteobacteria Burkholderiales Comamonadaceae Pseudacidovorax intermedius NH 1
Bacteria Proteobacteria Betaproteobacteria Burkholderiales Comamonadaceae Xenophilus azovorans DSM 13620
— 14 1009 09 20cm scaffold 161272 1
L~ Bacteria Proteobacteria Betaproteobacteria Burkholderiales Comamonadaceae Ramlibacter tataouinensis TTB310
[ Bacteria Proteobacteria Betaproteobacteria Burkholderiales Comamonadaceae Limnohabitans sp. Rim28
L Bacteria Proteobacteria Betaproteobacteria Burkholderiales Comamonadaceae Ottowia thiooxydans DSM 14619
Bacteria Proteobacteria Betaproteobacteria Burkholderiales Comamonadaceae Verminephrobacter eiseniae EF01 2
— Bacteria Proteobacteria Betaproteobacteria Burkholderiales Comamonadaceae Comamonas testosteroni TK102
L— Bacteria Proteobacteria Betaproteobacteria Burkholderiales Comamonadaceae Delftia acidovorans SPH 1
Bacteria Proteobacteria Betaproteobacteria Burkholderiales Comamonadaceae Giesbergeria anulus ATCC 35958
Bacteria Proteobacteria Betaproteobacteria Burkholderiales Comamonadaceae Simplicispira psychrophila DSM 11588
— Bacteria Proteobacteria Betaproteobacteria Burkholderiales Comamonadaceae Alicycliphilus denitrificans K601
Bacteria Proteobacteria Betaproteobacteria Burkholderiales Comamonadaceae Acidovorax avenae subsp. citrulli AACO0 1
Bacteria Proteobacteria Betaproteobacteria Burkholderiales Comamonadaceae Curvibacter lanceolatus ATCC 14669
14 1009 05 40cm scaffold 138301 1
Bacteria Proteobacteria Betaproteobacteria Burkholderiales Comamonadaceae Polaromonas naphthalenivorans CJ2
Bacteria Proteobacteria Betaproteobacteria Burkholderiales Comamonadaceae Rhodoferax ferrireducens T118
Bacteria Proteobacteria Betaproteobacteria Burkholderiales Comamonadaceae Rhodoferax CG Rhodof 04
Bacteria Proteobacteria Betaproteobacteria Burkholderiales Comamonadaceae Rhodoferax CG Rhodof 03
_E Bacteria Proteobacteria Betaproteobacteria Burkholderiales Comamonadaceae Rhodoferax CG Rhodof 01
Bacteria Proteobacteria Betaproteobacteria Burkholderiales Comamonadaceae Rhodoferax CG Rhodof 02
— Bacteria Proteobacteria Betaproteobacteria Hydrogenophilales Hydrogenophilaceae CG Hydro 01
Bacteria Proteobacteria Betaproteobacteria Hydrogenophilales GWE1 Thiobacillus 62 9
Bacteria Proteobacteria Betaproteobacteria Hydrogenophilales Hydrogenophilaceae Thiobacillus denitrificans ATCC 25259

14 1009 02 20cm scaffold 95498 2
—| 14 1009 05 20cm scaffold 155751 1

14 0903 13 30cm scaffold 13355858 1

14 0903 02 30cm scaffold 106963 1

Bacteria Proteobacteria Betaproteobacteria Hydrogenophilales Hydrogenophilaceae Sulfuricella denitrificans skB26
14 1009 12 40cm scaffold 409301 1

14 0929 09 20cm scaffold 54358 4

14 0929 09 30cm scaffold 129749 4
14 0903 02 30cm scaffold 281921 2
14 1009 09 20cm scaffold 18658 10
14 1009 09 30cm scaffold 159693 4
14 0903 13 20cm scaffold 133342 1
14 0903 09 30cm scaffold 36624 2

14 1009 16 40cm scaffold 480646 3
14 0919 09 20cm scaffold 34627 4
14 0903 13 30cm scaffold 2753070 7
14 0903 05 30cm scaffold 5904 9

14 0903 02 30cm scaffold 76851 6
14 1009 13 20cm scaffold 249927 1
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— — Bacteria Proteobacteria Betaproteobacteria uncultured SG8 39
14 0927 12 20cm scaffold 20452 9
14 0919 12 20cm scaffold 40414 6
— 14 0903 02 20cm scaffold 36723 3
L— 14 0903 02 30cm scaffold 140301 4
14 0903 09 40cm scaffold 143502 4
] 14 0903 12 30cm scaffold 20974 7
14 0927 12 20cm scaffold 50353 1
14 0903 09 30cm scaffold 4135 10
14 0903 16 30cm scaffold 28599 7
14 0903 13 40cm scaffold 13685 3
14 1009 16 40cm scaffold 579171 1
14 1009 12 40cm scaffold 107661 2
14 1009 05 40cm scaffold 93583 2
14 0903 13 30cm scaffold 10530636 9
14 1009 13 30cm scaffold 37671 9
14 0927 09 20cm scaffold 143384 3
14 1009 09 20cm scaffold 33727 1
14 1009 16 30cm scaffold 210999 1
14 0929 02 20cm scaffold 148812 2
14 1009 13 20cm scaffold 26220 4
14 0929 05 20cm scaffold 14385 1
14 0903 02 30cm scaffold 44708 2
14 0903 16 20cm scaffold 15957 4
14 0929 05 20cm scaffold 238958 3
14 0903 09 20cm scaffold 23054 2
14 0927 12 20cm scaffold 278314 1
14 0919 09 20cm scaffold 19389 2
14 1009 12 20cm scaffold 8965 20
14 1009 02 20cm scaffold 48984 2
14 0903 02 30cm scaffold 258750 6
14 0929 09 20cm scaffold 26742 3
14 0927 09 20cm scaffold 18136 1
14 0903 02 20cm scaffold 17403 3
14 0919 05 20cm scaffold 137061 3
14 0903 09 30cm scaffold 22008 4
14 1009 05 30cm scaffold 72183 1
14 1009 09 20cm scaffold 4320 15
14 1009 05 20cm scaffold 15031 5
14 0927 05 20cm scaffold 93360 2
— 14 0903 13 30cm scaffold 6499995 6
L Bacteria Proteobacteria Betaproteobacteria uncultured SG8 40
— Bacteria Proteobacteria Betaproteobacteria Nitrosomonadales Nitrosomonadaceae Nitrosomonas europaea ATCC 19718
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L— Bacteria Proteobacteria Betaproteobacteria Nitrosomonadales Nitrosomonadaceae Nitrosospira multiformis ATCC 25196
Bacteria Proteobacteria Betaproteobacteria Methylophilales Methylophilaceae Methylobacillus flagellatus KT

Bacteria Proteobacteria Betaproteobacteria Methylophilales Methylophilaceae Methylovorus sp. SIP3 4

Bacteria Proteobacteria Betaproteobacteria Methylophilales Methylophilaceae Methylophilus methylotrophus ATCC 53528
Bacteria Proteobacteria Betaproteobacteria Methylophilales Methylophilaceae Methylotenera sp. 301

—— Bacteria Proteobacteria Betaproteobacteria Gallionellales Gallionellaceae Sideroxydans lithotrophicus ES 1

Bacteria Proteobacteria Betaproteobacteria Gallionellales Gallionellaceae Ferriphaselus sp. R 1

Bacteria Proteobacteria Betaproteobacteria Gallionellales Gallionellaceae Gallionella capsiferriformans ES 2

Bacteria Proteobacteria Betaproteobacteria Neisseriales Neisseriaceae Leeia oryzae DSM 17879

Bacteria Proteobacteria Betaproteobacteria Burkholderiales Burkholderiaceae Chitinimonas koreensis DSM 17726

— Bacteria Proteobacteria Betaproteobacteria Neisseriales Neisseriaceae Deefgea rivuli DSM 18356

L Bacteria Proteobacteria Betaproteobacteria Neisseriales Neisseriaceae Formivibrio citricus DSM 6150

Bacteria Proteobacteria Betaproteobacteria Neisseriales Neisseriaceae Laribacter hongkongensis HLHK9

Bacteria Proteobacteria Betaproteobacteria Neisseriales Neisseriaceae Microvirgula aerodenitrificans DSM 15089
Bacteria Proteobacteria Betaproteobacteria Neisseriales Chromobacteriaceae Lutiella nitroferrum

Bacteria Proteobacteria Betaproteobacteria Neisseriales Neisseriaceae Chromobacterium group Chromobacterium violaceum ATCC 12472
Bacteria Proteobacteria Betaproteobacteria Neisseriales Neisseriaceae Paludibacterium yongneupense DSM 18731

— Bacteria Proteobacteria Betaproteobacteria uncultured SG8 41
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L— 14 0903 13 30cm scaffold 4727963 2

14 0929 09 30cm scaffold 30064 1

Bacteria Proteobacteria Betaproteobacteria Neisseriales Neisseriaceae Eikenella corrodens ATCC 23834
14 1009 05 20cm scaffold 8632 8

14 0929 02 40cm scaffold 208644 3

14 1009 16 40cm scaffold 108617 4

14 1009 12 40cm scaffold 7038 4

— 14 1009 13 40cm scaffold 115824 6

14 1009 09 40cm scaffold 17595 21

14 0927 12 40cm scaffold 87462 6

14 0903 02 30cm scaffold 150249 1
14 0927 12 20cm scaffold 73533 2
14 0929 02 20cm scaffold 6783 6

wlNy

14 0927 05 40cm scaffold 82847 2
—— 14 0903 12 30cm scaffold 6630 7
_E 14 1009 12 40cm scaffold 58369 3
14 1009 13 40cm scaffold 20073 6
14 0903 12 40cm 200 scaffold 34004 4
14 0929 05 30cm scaffold 263188 1
14 1009 09 40cm scaffold 11601 16
14 1009 09 30cm scaffold 6140 4
14 0927 12 20cm scaffold 36321 2
14 0929 12 40cm scaffold 22376 8
14 0929 05 40cm scaffold 22720 9
— 14 0903 16 40cm scaffold 18986 2
14 0927 09 40cm scaffold 23424 7

14 0929 12 20cm scaffold 24384 8
14 0903 09 30cm scaffold 6163 8

_l—_ 14 0903 13 30cm scaffold 859361 4

14 0929 02 30cm scaffold 104837 1
14 0903 02 30cm scaffold 185348 3
14 0929 02 40cm scaffold 119392 1

—— 14 1009 02 40cm scaffold 53818 2
14 0927 02 40cm scaffold 11292 3
14 0903 02 40cm scaffold 22199 9
— 14 0903 13 20cm scaffold 31532 4
14 0903 09 40cm scaffold 104198 1
14 1009 16 40cm scaffold 190270 7
14 0929 02 30cm scaffold 42503 5
14 0903 13 30cm scaffold 3980228 11
14 1009 13 30cm scaffold 190746 4
14 1009 09 20cm scaffold 111366 3
14 0903 13 30cm scaffold 373988 10
r— 14 0903 13 30cm scaffold 937752 2
L— 14 0903 13 30cm scaffold 10183617 2
— 14 0903 02 30cm scaffold 130068 4
L— 14 0903 16 30cm scaffold 117084 3
r— 14 0903 02 30cm scaffold 55520 6
L— 14 0903 02 30cm scaffold 361888 1
14 0903 16 20cm scaffold 8871 9

14 1009 16 30cm scaffold 112882 7
14 0927 05 40cm scaffold 115533 2
14 0927 02 40cm scaffold 78243 3
14 1009 09 20cm scaffold 80691 7
14 0929 09 30cm scaffold 201832 5
14 0929 05 30cm scaffold 199300 2
14 0903 13 30cm scaffold 1498644 15
14 0927 09 20cm scaffold 75330 1
14 1009 05 30cm scaffold 81215 4
14 0929 12 40cm scaffold 127695 1
14 1009 16 40cm scaffold 310607 4
14 0903 13 30cm scaffold 3116919 5
14 1009 16 30cm scaffold 1001741 4
14 0919 02 20cm scaffold 62993 5
14 0903 13 30cm scaffold 4334550 5
14 1009 12 40cm scaffold 62110 9
14 1009 16 30cm scaffold 114793 1
14 1009 12 20cm scaffold 13838 9
14 1009 09 30cm scaffold 25855 10
14 1009 13 20cm scaffold 23298 10
14 0903 09 30cm scaffold 22102 4
14 0927 09 40cm scaffold 281767 2
14 1009 12 40cm scaffold 265237 2
14 0903 16 40cm scaffold 169634 4
14 1009 16 40cm scaffold 74079 14
—— 14 1009 05 20cm scaffold 102135 1
14 0903 13 30cm scaffold 767364 8
14 0903 02 30cm scaffold 352709 2
14 0903 13 30cm scaffold 799572 4
14 1009 16 40cm scaffold 189249 2
14 1009 05 20cm scaffold 199386 1
14 0929 05 30cm scaffold 166140 4
14 0927 09 40cm scaffold 250303 3
14 0903 13 30cm scaffold 9460502 2
14 1009 13 30cm scaffold 17935 7
14 0903 13 30cm scaffold 1809038 8
14 1009 05 40cm scaffold 96322 3
14 0929 09 30cm scaffold 40179 10
14 1009 13 30cm scaffold 131066 5
14 1009 09 30cm scaffold 2234 2

14 0927 05 20cm scaffold 23632 3
14 1009 16 30cm scaffold 222180 1
14 0919 02 20cm scaffold 113529 7
14 1009 13 20cm scaffold 23311 1

14 0929 02 20cm scaffold 7089 6
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Supplementary Figure 3 | Sample of rpS3 tree showcasing variance in abundance of
closely related organisms. A representative section of the full rpS3 protein tree, using
Betaproteobacteria as an example. The full tree was constructed using FastTree from an
alignment of 5,649 rpS3 protein sequences (3,325 identified in our data and 2,324 reference
sequences). This subset showcases instances where variability in abundance between species
groups (SGs) that are phylogenetically similar is large (Red Boxes). rpS3 SGs are named by the
sequence ID for the centroid rpS3 within their sequence cluster. The sequence IDs can be cross
referenced to SG names in Supplementary Table 2. Nodes were collapsed for roughly class
level lineages of Betaproteobacteria where no sequences from our study were found. Branches
of the tree are colored by their class level phylogeny from top to bottom as follows:
Burkholderiales - Light Blue; ANG-BPRX1 - Pink; Nitrosomonadales - Purple; ANG-BPRX2 -
Red. The bar plot in line with the tree gives the coverage of each SG across our samples as a

percent of total mapped coverage. The full rpS3 tree can be found as Supplementary Data 3.
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141009 12 40m Euryarchacota 8773 66 8
Euryarchaeota archaeon RBG 19FT COMBO 69 17
o “Euryarchaeota archaeon RBG 16 68 13
Euryarchaeota archaeon RBG 16 67 27
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14 0929 12 30cm Euryarchaeota 7401 64 15 - -
141000 15 200 vyt 0735 04 14 Euryarchaeota - Thermoplasmata - Angelarchaeales
140903 05 30m Euryarchasota 4576 64 18
14 1009 12 30cm Euryarchaeota 8531 64 9
14 0903 13 40cm Euryarchaeota 1427 64 8
14 0927 05 20cm Euryarchaeota 2162 65 6
140903 13 40cm Euryarchaeota 1386 65 10
141009 05 200m Euryarchasota 4005 65 9
14 0903 12 30cm Euryarchaeota 1049 65 11
14 0903 02 30cm Euryarchaeota 229 65 11
14 1009 12 30cm Euryarchaeota 8492 64 9
14 0929 12 30cm Euryarchaeota 7367 63 8
14140927 12 40cm Euryarchaeota 6587 64 8
14 0903 09 40cm Euryarchaeota 805 64 15
141009 16 200m Euryarchasota 9465 64 7
14 0929 05 40cm Euryarchaeota 3390 64 17
0927 09 20cm Euryarchaeota 6?86 6413

14
Euryarchaeota - Methanococci

s

Euryarchaeota - Methanopyri; Methanobacteria
Hadesarchaea
Euryarchaeota - Thermocicci
Thorarchaeota
Lokiarchaeota
Candidate Division YNPFFA

r McG SCGC AB 539 E09
haeon RBG 13 52 12
h I s Bathyarchacota archaeon RBG 16 57 9
Candidatus archaeon RBG 16 48 13

G 4 8 14 3 um filter Bathyarchaeota 42 8

14 1009 05 40cm unknown 4353 52 9
14 1009 12 30cm unknown 8517 52 13
= Aigarchaeota

Archaea Thaumarchaeota Thaumarchaeota archaeon strain DS1 Dragon Thaumarchaeon
Archaea Thaumarchaeota Thaumarchaeota archaeon strain BS4
Thaumarchaeota archaeon RBG 16 49 8
Archaea Thaumarchaeota Thaumarchaeota archaeon SCGC AB 179 E04 GBS N 001 221
141009 16 40cm Archaea 10256 57 10
141009 12 30cm Archaea 8560 57 7
140929 12 40cm unknown 7587 57 8
141009 12 40cm unknown 8796 56 10
140929 02 40cm Archaea 2856 56 7
14 0903 05 40cm Archaea 502 56 8
141009 05 40cm Archaea 4406 58 8
Archaea viennensis EN76
14 1009 05 40cm Candidatus Nitrososphaera gargensis 4356 47 8
%114 1009 16 30cm Candidatus Nitrososphaera gargensis 9793 48 8
140927 09 40cm Candidatus Nitrososphaera gargensis 6162 48 8
141009 05 40cm Thaumarchaeota 4373 35 8
%14 0929 05 40cm Thaumarchaeota 3480 35 9
141009 16 40cm Nitrososphaera 10107 34 8 m
/14 0929 05 40cm Nitrososphaera 3389 34 9
141009 05 40cm Nitrososphaera 4404 34 5
140927 12 40cm Thaumarchaeota 6519 36 7
%114 1009 12 40cm Thaumarchaeota 876135 9
14.0903 13 40cm Thaumarchaeota 1398 38 5
14 0903 16 40cm Thaumarchaeota 5674 38 9
14 1009 05 30cm Thaumarchaeota 4188 38 6
141009 16 40cm Thaumarchaeota 10057 39 11
14 1009 12 40cm Thaumarchaota 8705 38 5
Archaea Thaumarchaeota Thaumarchaeota archaeon MY2
Archaea A
Archaea it andidatus K AR
Archaea archaeon 82K18
w " [~~CG 491402 um fiter Nitrosopurnilales 34 16
Archaea Thaumarchaeota Marine Group | Marine Group | thaumarchaeote SCGC AAA1G0 J20
CG15 BIG FIL POST REV 8 21 14 020 Nitrosopurnilales 37 12
Archaea 5. MY1MY1
" + +CG10 big fil rev 8 21 14 0 10 Nitrosopuilus 33 7
*-CG 49 14 0 8 um fier Nitrosopumilales 34 10
Archaea Thaumarchaeota CSP1 1
Archaea Marine Group | 3l 5p. SCGC AAA288 KOS
Archaea i /p | Marine Group | . 008 M21
| Archaea Thaumarchaeota Marine Group | Marine Group | thaumarchaeote sp. SCGC AAA288 P02
“ Archaea Pl 3 p. SCGC AAA283 P18
Avchaea Marine Group | Pl 5p. SCGC AAA288 D03
- Archaea pl Pl SCGC AAAZ88 N23
Archaea Marine Group | Pl 5p. SCGC AAA288 M23
| ~Archaea Marine Group | | . SCGC AAA288 09
Archaea Thaumarchaeota Marine Group | Marine Group | thaumarchaeote sp. SCGC AAAOOS GO3
Archaea Marine Group | Pl sp. SCGC AAA008 O18
Archaea i p I Mari P P 8 P02
Archaea Thaumarchaeota archaeon SCGC AB 663 POT
Archaea | Marine Group | SCGC AAA28S 114
Archaea Thaumarchaeota Marine Group | Marine Group | crenarchagon SCGC AB 629 123

= CPR - C. Roizmanbacteria
CPR - C. Roizmanbacteria
CPR - C. Microgenomates (OP11)

ﬂ Planctomycetes

Chlamydiae

Verrucomicrobia - Opitutae

GWF2 ia 627
14 0903 13 30cm Bacteria 4981 58 6

3 bacterium Ellin514
14 1009 16 40cm Verrucomicrobia 10271 61 5

14 1009 16 40cm Bacteria 10189 60 6

14 0903 13 30cm Verrucomicrobia 4807 59 6

%114 1009 16 40cm Verrucomicrobia 10135 59 6

14 0929 05 30cm Bacteria 3252 59 8

14 0903 16 40cm Bacteria 5729 55 13

{14 0927 12 20cm Verrucomicrobia 10548 59 7

114 0929 12 20cm Bacteria 723159 8
200 s .

ia group il iphil ilum infenorum V4

Verrucomicrobia - Verrucomicrobia

Verrucomicrobia Spartobacteria UBAG821

RIFCSPHIGHO2 12 FULL Verrucumicrobia 41 10

14 0903 02 30cm Bacteria 171 59 8 ]
,—m{z_m 1009 12 200m Bactera 420 59
114 1009 05 20cm Bacteria 3993 59 9 ]

14 0929 05 20cm Bacteria 2986 55 7
["1-14 1009 13 20cm Bacteria 8964 55 8
[—14 0903 02 30cm Bacteria 250 54 7
| | 14 1009 09 200m Bacteria 7728 559
14 0927 09 200m Bacteria 6036 55 7
14 1009 16 20cm Bacteria 9522 55 7
{14 0929 05 20cm Bacteria 3107 55 7
141009 13 20cm Bacteria 8946 55 8
14 0929 09 30cm Bacteria 6841559
" 14 0919 09 20cm Bacteria 1660 55 7
141009 13 40cm Bacteria 9370 55 8
14 0929 05 30cm Bacteria 3286 55 10
(14 0903 12 20cm Bacteria 908 55 11
140927 12 20cm Bacteria 6362 55 16
14 0919 09 20cm Bacteria 1673 55 10
14 1009 12 20cm Bacteria 8381 55 13
FA 1009 09 20cm Bacteria 7766 55 12

14 0919 09 20cm Bacteria 1653 55 12
14 0929 09 30cm Bacteria 6869 55 12
141009 05 20cm Bacteria 4028 55 8
4 f-14 0929 05 20cm Bacteria 2082 55 10
14 0903 05 40cm Bacteria 494 55 10 7]
=114 1009 13 40cm Bacteria 9307 55 11 m
4 1009 02 30cm Bacteria 3712 55 13
14 0903 13 30cm Bacteria 4871 58 6 (]

14 0927 05 40cm Verrucomicrobia 2334 55 12 0]
L1 1140903 13 40cm Verrucomicrobia 1369 56 11 m
14 1009 12 40cm Bacteria 8719 56 &
14 1009 09 30cm Bacteria 7988 56 8 m
14 1009 13 20cm Bacteria 8956 55 6 o
14,0927 12 20cm Bacteria 6349 56 8
14 0903 12 30cm Bacteria 1060 56 9
141009 12 40cm Bacteria 8731 557
14 0927 12 40cm Bacteria 6572 56 7
141009 02 40cm Bacteria 3627 55 7
14 0903 13 20cm Bacteria 10557 55 8
14 0919 02 20cm Bacteria 5930 55 12
& {114 0903 02 20cm Bacteria 88 55 7
14 1009 13 200m Bacteria 8932 54 8
14 1009 09 30cm Verrucomicrobia 7983 55 7
1 14 1009 13 200m Bacteria 8955 54 8
14 1009 13 40cm Bacteria 9335 55 11

=]
]
=]
]
]
[}
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14 0903 02 40cm Bacteria 9 54 9 =)
)
o)
=)
o)
=)
=)
=)

14 1009 09 30cm Bacteria 7970 55 10
14 1009 16 40cm Bacteria 10217 55 10
14 0903 13 30cm Bacteria 4942 54 11
140929 02 40cm Bacteria 2893 55 7
14 0903 05 40cm Bacteria 483 559
#5114 0927 12 40cm Bacteria 6538 55 7
14 1009 13 30cm Bacteria 9164 559
141009 05 30cm Bacteria 4203 54 7
14 1009 13 30cm Bacteria 9125 54 6
114 0929 05 30cm Bacteria 3223 55 8
| (14 0929 02 30cm Bacteria 2622 55 9
14 0927 02 40cm Bacteria 2065 55 7
14 0903 16 30cm Bacteria 5561 55 9
14 0929 12 40cm Bacteria 7540 55 11
14 0929 09 40cm Bacteria 701255 6
[—14 1009 16 30cm Bacteria 9661 54 9
14 0927 05 40cm Bacteria 2349 55 8 (]
14 1009 05 30cm Bacteria 425354 7
;14 0903 02 30cm Bacteria 177 54 8
%414 1009 16 20cm Bacteria 9543 54 6 (m]
14 0903 02 30cm Bacteria 216 54 5
14 0903 16 40cm Bacteria 5699 54 17
14 0929 09 40cm Bacteria 7002 54 13
14 1009 05 20cm Bacteria 3987 54 20 ]
14 1009 02 30cm Bacteria 3721 54 15
141009 16 20cm Bacteria 9532 55 7
14 1009 16 20cm Bacteria 9490 55 8
114 1009 02 30cm Bacteria 3696 55 11
14 0919 12 200m Bacteria 1787 55 6
{5414 0903 16 30cm Bacteria 5547 559
H| 114 1009 09 40cm Bacteria 8204 55 10
14 0929 12 40cm Bacterla 7538 55 12
114 0919 12 20cm Bacteria 1773 55 7
14 0927 12 20cm Bacteria 6356 55 8
714 1009 13 40cm Bacteria 9342 55 11
140929 05 30cm Bacteria 3237 55 16
Tg« 0927 05 20cm Bacteria 2170 55 9

141009 16 20m Bacteria 9489 559
wl14 0903 02 30cm Bacteria 194 55 8
14 1009 13 30cm Bacteria 911255 7
"1-14 0903 13 30cm Bacteria 4903 55 12
14 1009 16 20cm Bacteria 9503 55 8 .
14 0929 05 20cm Bacteria 2980 55 9 o
"-14 1009 16 40cm Bacteria 10388 55 12
+4r14 1009 16 30cm Bacteria 9914 55 12
14 1009 02 40cm Bacteria 3867 55 7
&14 1009 05 20cm Bacteria 4030 55 6

14 1009 13 30cm Bacteria 9095 55 10 o] m
114 1009 16 30cm Bacteria 9830 55 17
14 0929 05 40cm Bacteria 3445 55 9

i{'m 1009 16 30cm Bacteria 9773558
14 0903 13 30cm Bacteria 4968 56 13

14 0903 13 30cm Bacteria 483156 5
group album Mato 16 JCM 16511

i i Melioribacter roseus P3M
Bacteroidetes - Sphingobacteriia
Bacteroidetes - Sphingobacteriia; Bacteroidia; Flavobacteria; Cytophagia

group hydrossis O DSM 1100
bi L DSM 23179
cteria dis L
i group sp. CCB QB1
c hitinophaga pinensis DSM 2588

hi

-Sphingobacteriia bacterium RIFOXYD2 FULL 35 12

DSM 18137
Niastella koreensis GR20 10 DSM 17620

141009 16 30cm Sphingobacteriales 9628 42 8
14 0903 02 30cm Sphingobacteriales 18143 6
14 0903 02 30cm Sphingobacteriales 157 38 13
14 0903 02 30cm Sphingobacteriales 165 43 8
Bacteria i i iia Sphir i Niabella soli JS13 8 DSM 19437
cteria Te fe DSM 30193
14 1009 16 30cm RBG 16 RIF WS3X 7146 curated 9690709
14 1009 16 40cm RBG 16 RIF WS3X 71 46 curated 10403 727
14 0903 13 30cm RBG 16 RIF WS3X 71 46 curated 4845 70 10
14 1009 16 40cm RBG 16 RIF WS3X 71 46 curated 1020869 7
14 0903 13 30cm RBG 16 RIF WS3X 7146 curated 5059 69 5
14 1009 16 30cm Bacteria 9613 67 9
14 0929 05 30cm Bacteria 3176 67 7

114 0903 05 40cm Bacteria 49165 7
acteria Gemmatiomonas uncultured SMTZ 52
Bacteria Gemmatiomonas uncultured SG8 38 2

GC AAADO3 K10
cteria Gemmatiomonas uncultured SG8 23

bacterium SCGC AB 629 108

bact 021

bacterium KBS708

14 1009 16 30m Gemmatimonadetes 9701 60 11

14 1009 09 30cm Gemmatimonadetes 7962 61 6

14 0903 13 300m Gemmatimonadetes 4837 61 12 n
-Bacteria Gemmatimonadetes RIFCSPLOWO?2 02 FULL Gemmatimonadetes 71 11

B i Gwce2 i 110

Bacteria Gemmatimonadetes RIFCSPLOWO2 12 FULL Gemmatimonadetes 68 9

cteria Gemmatiomonas uncultured SG8 17
acteria Gemmatiomonas uncultured SG8 28
141009 1 10243716
14 1009 12 30cm Gemmatimonadetes 8494 70 15
14 0903 16 40cm Gemmatimonadetes 5723 70 7

——14 1009 16 40cm Gemmatimonadetes 10031 69 10
14 0903 02 30cm Gemmatimonadetes 10567 66 15
14 0929 12 40cm Gemmatimonadetes 7520 6 13
14 0929 05 40cm Gemmatimonadetes 3476 66 7
14 0929 02 30cm Gemmatimonadetes 2652 66 8
14 0903 16 40cm Gemmatimonadetes 5663 66 11
14 0903 02 20cm Gemmatimonadetes 83 65 6
14 0929 12 30cm Gemmatimonadetes 7362 66 15
14 1009 13 20cm Gemmatimonadetes 8987 66 6
141009 02 40cm Gemmatimonadetes 3801 70 15
114 1009 16 30cm Gemmatimonadetes 9663 70 19
14 1009 16 30cm Gemmatimonadetes 9777 69 7
114 0929 02 40cm Gemmatimonadetes 2814 69 9
14 0903 05 30cm Gemmatimonadetes 4557 70 6
14 0903 13 40cm Bacteria 135169 7
14 1009 12 30cm Gemmatimonadetes 8497 69 11
14 1009 05 20cm Gemmatimonadetes 4000 69 8
14 0903 16 30cm Bacteria 5517 69 12
141009 12 30cm Gemmatimonadetes 8487 69 13
] {14 1009 09 20cm Gemmatimonadetes 7716 69 10
“L14 1009 05 30cm Gemmatimonadetes 4196 69 20
14 0927 05 20cm Gemmatimonadetes 2145 69 13
14 0929 09 30cm Gemmatimonadetes 6895 69 8
14 0903 12 200m Gemmatimonadetes 909 70 19
14 0929 12 40cm Gemmatimonadetes 7535 68 6

14 0919 02 20cm Gemmatimonadetes 10567 69 17
e 14 0927 02 20cm Gemmatimonadetes 1934 69 10
Firmicutes - Clostridia
Firmicutes - Negativicutes
Firmicutes - Bacilli

Firmicutes - Bacilli

-Actinobacteria bacterium RBG 13 55 18
cteria CP novel BJP 1G2158 Novel 67 21
-Actinobacteria bacterium GWC2 53 9

10 14.0 8 um filter cor
-Actinobacteria bacterium RBG 19FT COMBO 36 27
-Actinobacteria bacterium RBG 13 35 12
G08 land 8 20 14 0 20 Actinobacteria 35 9

ctinobacteria bacterium RBG 16 64 13
‘::leubac\ena bacterium RBG 13639

14 0903 09 30cm Actinobacteria 10591 68 7

14 0903 02 20cm Actinobacteria 63 68 5

14 0903 13 30cm Actinobacteria 4884 69 8 7]

album ATCC 35263

Rubrobacter xylanophilus DSM 9941

14 0929 12 20cm Actinobacteria 7194 71 6

g
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g
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3
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14 0903 16 20cm Actinobacteria 5406 68 7 (m]

DSM 14684

14 1009 16 40cm Actinobacteria 10078 73 12 (]

soll DSM 22325
8, Patulibacter sp. 111

14 0903 02 30cm Actinobacteria 190 71 7

140903 12 40cm Solirubrobacterales 4660 72 9

14 0903 16 20cm Conexibacter woesei 5407 74 7

141009 12 200m Actinobacteria 8412 69 6

14 1009 09 40cm Actinobacteria 8186 69 16

Actinobacteria bacterium RBG 16 68 12
40903 13 30cm Actinobacteria 4916 68 8
14 1009 16 30cm Actinobacteria 9637 68 8
114 1009 16 40cm Actinobacteria 1005 68 7
14 1009 16 40cm Bacteria 10213 69 5
*] Em 1009 16 30cm Actinobacteria 9751 68 8

14 1009 02 40cm Actinobacteria 3813 69 7

{14 1009 09 20cm Actinobacteria 7757 71 8
114 1009 12 20cm Actinobacteria 8341 71 11

14 1009 16 40cm Actinobacteria 10239 70 8
14 1009 13 20cm Actinobacteria 9007 69 6

14 1009 16 30cm Actinobacteria 9867 68 7
14 1009 16 30cm Actinobacteria 9709 67 11

A Actinobacteria - Coriobacteridae

Actinobacteria bacterium RBG 16 70 17
Actinobacteria bacterium RBG 16 67 15
Actinobacteria bacterium RBG 16 67 10
Actinobacteria bacterium RBG 16 68 21

ferrooxidans DSM 10331
acidiphilum DSM 19497
0903 13 30 4882657 ]
Jassified Candidatus Microthrix parvicella Bio17 1
8: i i i coceineum YM16 304
141009 16 30cm Actinobacteria 9921 67 6 ]
14 0903 12 20cm Actinobacteria 894 727
14 0919 05 20cm Actinobacteria 1528 70 7 (m]
14 1009 16 30cm Actinobacteria 9660 70 8
141009 16 30cm Actinobacteria 9742 71 9 ]
=]
]

0927 12 20cm 97
14 1009 16 40cm Bacteria 10405 68 5

14 1009 16 40cm Actinobaceria 1007569 11
14 1009 05 40cm RBG 19FT COMBO Actinobacteria 70 19 curated 4381 69 10
141008 16 30cm Actinobacleria 9696 69 1

14 1009 13 30cm Actinobaceria 9104 69.9

”‘14 1009 09 20cm Actinobacteria 7726 69 6

**|;14 1009 05 40cm Actinobacteria 10539 68 8

w114 0903 05 40cm Actinobacteria 485 68 8

14 1009 02 40cm Actinobacteria 3830 69 7

140929 02 40cm Actinobacteria 2842 69 8 ]
i Nitriliruptor alkaliphilus DSM 45188

o Actinobacteria - Acinobacteridae - Actinomycetales

Frank cellulolyticus 118
Frankineae Frankiaceae Frankia alni ACN14a
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DSM 43160

Frankineae Cr i YU 629 21 DSM 44712
nassauensis DSM 44728

B lycomyces arizonensis DSM 44726

albus DSM 45210

L Ibida DSM 44784

bacterium URHEQ070

14 0903 05 20cm Micromonosporales 397 716
141009 16 30cm Actinobacteria 9682 72 9

koreensis DSM 44566
Hamadaea tsunoensis DSM 44101
Bacteria NBRC 102363

Salinispora arenicola CNS 205
B 18 032

-< Actinobacteria - Acinobacteridae - Actinomycetales
< Armatimonadetes

14 0903 12 20cm Bacteria 889 69 22 0 =
14 0903 13 30cm Bacteria 4927 68 6 (5]
14 0929 12 20cm Bacteria 719169 6
14 1009 09 30cm Bacteria 7987 68 6
G 1 6712
Bacteria CP Armatimonadetes CSP1 3 ANGP1
i i RBG 19FT C 6919

114 0927 05 40cm Armatimonadetes 2321 65 11
Chloroflexi - Thermobaculum; Thermomicrobia; Chloroflexia
141009 12 40cm Bacteria 8767 65 6
14 0903 13 30cm Bacteria 4917 66 8
UBA4733
hioroflexi Ktedonobacteria Thermogemmatispora onikobensis
‘hlorofiexi
acteria Chloroflexi p. PM5

Chioroflexi racemifer DSM 44963 Krac Contig206
Chioroflexi hazaks \TCC BAA-1881

14 0903 16 20cm Ktedonobacter racemifer 5439 53 10
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I DN DN DEEE EEEE
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14 1009 09 20cm Ktedonobacler racemifer 7781537 .
Chloroflexi - Anaerolineae; Ardenticatenia; Caldilineae

Chloroflexi - SAR202

Bacteria Chlorofiexi RBG 16 Chloroflexi 68 14

d 820 14
Bacteria Chioroflexi RBG 13 Chloroflexi 52 14
hiorofiexi D UBA2247
i UBA4462
2%

RBG 13
Bacteria Chioroflexi RBG 13 Chloroflexi 54 8
CG15BIG FIL POST REV 8 21 14 020 Chioroflexi 46 15
CG23 combo of CG06-09 8 20 14 all 150 Chioroflexi 45 10
CG 49 14 3 um filter 150 Chloroflexi 45 9
Bacteria Chloroflexi RBG 13 Chloroflexi 51 36
G 16 7

Bacteria Chloroflexi RBG 13 Chioroflex 48 17
Bacteria Chloroflexi RBG 19FT COMBO Chloroflexi 47 15
acteria Chioroflexi RBG 13 Chioroflexi 50 10
Bacteria Chloroflexi RBG 19FT COMBO Chioroflexi 48 23

B: Chioroflexi rtyi CBDB1

Chioroflexi BLDCY

acteria Chioroflexi RBG 13 Chioroflexi 46 9
Bacteria Chioroflexi RBG 16 Chloroflexi 57 8
acteria Chioroflexi RBG 16 Chioroflexi 519
8: Chiorofiexi RBG 13 i46 1.
hioroflexi Dehalococcoidia UBA3254

14 1009 16 30cm RIF CHLX 9611 68 13 RIF-CHLX 1

14,0927 05 40cm Bacteria 2314 68 10
14 1009 05 30cm Bacteria 4211 68 10
14 0903 05 40cm Bacteria 498 68 8

14 0903 13 40cm Bacteria 1396 70 § RIF-CHLX 2
114 0929 09 40cm Bacteria 7006 68 10

14 0927 12 20cm Chioroflexi 6351 68 7
14 0929 02 30cm Bacteria 2628 69 6

14 1009 16 40cm Bacteria 10197 68 6
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14 0929 12 20cm Bacteria 7172 66 10
14 0929 09 20cm Bacteria 6730 65 7
14 1009 09 20cm Bacteria 7746 65 6
14 1009 16 20cm Bacteria 9469 659
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14 0903 02 30cm Bacteria 227 65 6 ANG-CHLX 1

14 0927 09 20cm Bacteria 6025 66 9
14 1009 09 30cm Bacteria 7972 66 13
F14 1009 12 20cm Bacteria 8347 66 8

g
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140929 02 20cm Bacteria 2503 67 8

=14 0927 12 20cm Bacteria 6326 66 16 m
14 1009 12 40cm Bacteria 8675 66 16 ]

14 0903 13 30cm Bacteria 4866 66 9 m

14 1009 12 30cm Bacteria 8507 66 11

¥4 1009 12 40cm Bacteria 8691 66 10

14 0927 12 40cm Bacteria 6602 66 6 ANG-CHLX 2 m

|14 0929 12 30cm Bacteria 7366 66 10
141009 12 40cm Bacteria 8709 66 12
14 0927 12 40cm Bacteria 6617 66 14
14,0027 05 20cm Bacteria 217166 7
4114 0929 12 20cm Bacteria 7173 66 12 ]
14 0929 05 30cm Bacteria 320166 8
14,0903 16 30cm Bacteria 5521 66 8
141009 12 30cm Bacteria 8526 66 10
14 1009 05 20cm Bacteria 3983 66 11
14 0903 02 30cm Bacteria 174 66 7
14 1009 02 40cm Bacteria 3820 66 13
%114 1009 16 30cm Bacteria 9612 66 46
Lf 114 1009 05 30cm Bacteria 4159 66 7

Nitrospinae

acteria Nitrospirae Nitrospira Nitrospirales MYR1
P p a7
Bacteria Nitrospirae Nitrospira Nitrospirales Nitrospiraceae Thermodesulfovibrio yellowstonii DSM 11347

okubacteria Infratellusbacteria OV2-bing
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14 1009 16 40cm Bacteria 10260 68 6
cp 13140CM 6927
14 1009 16 40cm Bacteria 10175 68 8

14 0929 05 40cm Bacteria 3448 68 17
14 0919 02 20cm Bacteria 5904 68 7

14 0903 12 30cm Bacteria 1056 68 10

Bacteria CP Rokubacteria 13 2 20CM 2 Rokubacteria 64 8
14 0927 12 20cm Rokubacteria 6355 718
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acteria CP Rokubacteria 13 1 20CM 4 Rokubacteria 70 14
14 0903 05 30cm Rokubacteria 4563 69 8

114 0929 02 40cm Rokubacteria 2797 69 23

14 0919 02 20cm Rokubacteria 5917 70 9

14 1009 16 40cm Bacteria 10077 69 12

14 0929 05 30cm Rokubacteria 3184 69 12

14 0903 05 40cm Rokubacteria 474 69 10

414 1009 13 30cm Bacteria 9093 69 12
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Acidobacteria GpUnk CG 4 9 14 3 um fiter 49 7 groundwater metagenome
= oral
— [—Bacteria Holophagae fermentans DSM 14018
= [—Bacteria Fit i i i Holophaga foetida TMBS4 DSM 6591

phag:
H bacterium UBAT06 ecological metagenome
"L Acidobacteria Holophagae-Gp8 Holophagaceae bacterium UBA1801 soil metagenome

aquaticum MP 01

= 23 37-71-11
= RBG 1368 16

' 'Bacteria Acidobacteria RBG 13 Acidobacteria 68 16
=1 140803 05 20cm Bacteria 395 69 9

RBG 16 648
14 1009 16 30cm Bacteria 9655 67 9
4 - 114 1009 16 40cm Bacteria 10087 67 7

[ 14 0903 02 30cm Bacteria 162 64 22

14 0929 05 40cm Bacteria 3423 66 6
— [~ Candidatus Rokubacteria bacterium RIFCSPLOWO2 02 FULL 71 18
— 14 1009 16 40cm Bacteria 10089 717
5| 14 0903 13 30cm Bacteria 4832 68 9
140903 16 40cm Bacteria 5660 68 9
Gpo bin61 spong
4 [——14 1009 16 40cm Bacteria 10183 716
r ia Gp17 RBG 16 70 10
= Bacteria Acidobacteria RBG 16 Acidobacteria 70 10
- 140927 12 40cm Bacteria 6525 716
LI 1141009 16 30cm Bacteria 9687 70 5
7141009 16 40cm Bacteria 10145 718
7141009 16 40cm Bacteria 10153 70 20
14 1009 05 40cm Bacteria 4386 70 5
Acidobacteria Gpé Luteitalea pratensis
Gp6 SCN 69-37 bioreacts
Bacteria Acidobacteria RBG 16 Acidobaceria 68 9
" Acidobacteria bacterium RBG 16 68 9
[~ Bacteria Acidobacteria RIFCSPLOWO2 12 FULL Acidobacteria 66 21
%! || 140927 09 200m Acidobacteria 6034 64 8 m
14 0903 13 30cm Acidobacteria 5024 67 6
7114 1009 16 40cm Acidobacteria 10109 67 &
[~ Bacteria Acidobacteria RIFCSPLOWO? 12 FULL Acidobacteria 66 10

*| [~ Bacteria Acidobacteria RIFCSPLOWO2 02 FULL Acidobacteria 68 18
L Bacteria Acidobacteria RIFCSPLOWO2 02 FULL Acidobacteria 67 21

Bacteria Acidobacteria RIFCSPLOWO2 02 FULL Acidobacteria 65 29
|| fi—14 1009 16 40cm Acidobacteria 10259 65 9
| | - Bacteria Acidobacteria RIFCSPLOWOZ 12 FULL Acidobacteria 65 11
14 1009 16 30cm Acidobacteria 9688 63 7
|| f——14 1009 16 20cm Acidobacteria 9494 68 6
| Bacter: ia RIFCSPLOWO2 12 FULL 67 140
[ Acidobacteria bacterium RIFCSPLOWO? 12 FULL 67 14b
" 14 1009 02 40cm Acidobacteria 3833 65 7
| 114 0903 13 30cm Acidobacteria 4851 65 16
114 0929 02 40cm Acidobacteria 2812 65 9

I
(Sl

][ 140903 12 20cm Acidobactera 902 65 6
141009 05 20cm Acidobacteria 3981 65 12

114 0929 05 30cm Acidobacteria 3216 65 8
114 0919 05 20cm Acidobacteria 1516 65 6

14 1009 16 40cm Bacteria 10195 66 6

[~  [141009 13 40cm Bacteria 9326 59 7
" 140903 13 30cm Bacteria 4939 59 17
141009 13 30cm Bacteria 9108 59 8
M [———140903 13 30cm Bacteria 4830 56 8
140929 09 20cm Bacteria 6715 55 10

= 281
[ [~ Acidobacteria Blastocatellia-Gp4 Ga0074141 activated carbon metagenome
— ||~ Acidobacteria Blastocatellia-Gp4 Ga0077534 activated carbon metagenome
It LB17 bioreactor
| 14 0903 13 30cm Bacteria 4841539
= 14 0903 02 30cm Bacteria 197 52 10
14 0919 09 20cm Bacteria 1670 60 14
[ 140903 12 20cm Bacteria 10610 64 6
114 0903 12 40cm Acidobacteria 10612 65 12
14 0903 12 40cm Acidobacteria 4663 53 8
14 0903 02 30cm Bacteria 192 515

sp. UBA4728 soil

141009 16 40cm Bacteria 10276 56 6
|| 140927 12 200m Bacteria 6339 54 8 m
L {414 1009 09 30cm Bacteria 7973 55 6
= 14 1009 16 30cm Bacteria 9621 54 11 (]
14 0903 12 30cm Bacteria 1092 55 8
14 0927 12 20cm Bacteria 6407 55 7
[—14 1009 16 40cm Bacteria 10151 57 6
#| 14 0929 02 30cm Bacteria 264156 6
1114 1009 16 40cm Bacteria 10099 56 7
141009 16 30cm Bacteria 9664 55 6

1 141009 09 30cm Bacteria 7986 56 6
14 1009 09 40cm Bacteria 8203 56 9
|14 1009 12 40cm Bacteria 8734 55 6
114 0903 16 40cm Bacteria 5767 56 23
[——14 1009 16 40cm Bacteria 10157 536
=114 1009 16 40cm Bacteria 10068 52 7
Gp13 UBAT540 soil
14,0929 05 40cm Bacteria 3414 60 5
14 0903 16 40cm Bacleria 5672 60 9
% 114 0903 13 30cm Bacteria 4805 60 6

13 RH2
4 141009 16 30cm Bacteria 9714 60 6
| 14 1009 16 40cm Bacteria 10380 61 12
14 1009 05 30cm Bacteria 4239 616
114 1009 16 30cm Bacteria 9659 61 10
Bacteria Acidobacteria RIFCSPHIGHO2 01 FULL Acidobacteria 67 28
14 1009 12 40cm Acidobacteria 8715 617
140903 12 30cm Acidobacteria 1043 61 10
3 [1 140903 13 30cm Bacteria 4804 57 9
| ——140929 12 30cm Bacteria 7412 58 7
114 0927 12 40cm Acidobacteria 6535 59 9
[——14 1009 12 40cm Acidobacteria 8689 60 7
[———14 0903 13 30cm Bacteria 5177 56 11
Lt | 140927 12 400m Acidobacteria 10611 58 16
A [~14 0929 02 30cm Bacteria 2607 57 9
| o4 0927 05 20cm Acidobacteria 2153 579

140903 13 30cm Bacteria 4796 57 9
414 0927 12 200m Bacteria 10555 57 16
LI 1|~14 0919 09 200m Acidobacteria 1647 57 9
" o] [14 0929 05 40cm Bacteria 3399 58 7
114 0903 09 30cm Bacteria 680 58 11
141009 16 40cm Acidobacteria 1016258 8
|14 0903 13 30cm Acidobacteria 4932 58 16
" | (14 1009 09 40cm Bacteria 8185 57 8
4§14 1009 05 40cm Acidobacieria 4335 57 12
140903 13 20cm Acidobacteria 10553 57 8
1114 0903 05 30cm Bacteria 4594 57 8
14 0903 13 200m Bacteria 1202 57 11
/1714 0919 02 20cm Acidobacteria 5905 58 8
414 0929 09 40cm Bacteria 7010 58 7
| #0903 13 40cm Bactra 136058 7
[ 14 100905 30cm Bacteria 4168 57 7
114 0929 09 30cm Bacteria 6847 57 11
114 0929 12 30cm Bacteria 7370 56 11
[~ Bacteria Acidobacteria RIFCSPLOWO2 02 FULL Acidobacteria 59 13
[~ Bacteria Acidobacteria RIFCSPLOWOZ 02 FULL Acidobacteria 60 20
|| ——Bacteria Acidobacteria RIFCSPLOWO2 12 FULL Acidobacteria 59 11
| [l Bacteria Acidobacteria RIFCSPLOWO?2 12 FULL Acidobacteria 54 10
Bacteria Acidobacteria RIFCSPLOWO2 02 FULL Acidobacteria 6128
L Bacteria Acidobacteria RIFCSPLOWO2 12 FULL Acidobacteria 60 22

Solibacteres 1us ENin6076
214 0903 13 30cm Bacteria 4803 58 14
Y “5L——14 1009 16 40cm Acidobacteria 10131 59.8
14 1009 16 30cm Acidobacteria 9622 60 6
= Acidobacteria Solibacteres-Gp3 KBS 96
9 DSM 18758
1 bacterium g
[—Bacteria TCC 51196
o i
" | [ L Acidobacteria Acidobacteriia-Gp1 URHE0068
o1 Terrglob DSM 18391

Terrigiobus saanensis SP1PR4
LI Acidobacteria Acidobacteriia-Gp1 Granulicella mallensis MPSACTXS

= |Bacteria i MPSACTX8
‘@ ——Acidobacteria Acidobacteriia-Gp1 Granulicella tundricola MPSACTX9
L 2| —Acidobacteria Gp2 RH1-MAG20
" [-Bacteria aggregans DSM 19364

L Acidobacteria Acidobacteriia-Gp1 TAA166
14 0929 09 20cm Acidobacteria 6741 56 8
[~ 14 0903 09 20cm Acidobacteria 635 55 5
114 1009 16 20cm Acidobacteria 9472 55 5
(14 1009 02 20cm Acidobacteria 3609 55 5 3]
L} +=L14 0929 05 200m Acidobacteria 2978 54 10 5]
140903 12 40cm Bacteria 10609 55 11

Ve Elin345
41 140903 13 30cm Acidobacteria 4858 56 6

[#1——14 0927 09 200m Candidatus Koribacter versatiis 6076 59 10
4 [—14 1009 05 20cm Acidobacteria 3094 54 6

=i—14 0929 05 20cm Acidobacteria 2994 55 6
|14 0903 16 20cm Acidobacteriales 5411 55 10

4 .14 0903 13 20cm Acidobacteriales 1219 55 6
| 14 0903 13 40cm Bacteria 1416 54 6
|14 0903 13 30cm Bacteria 4853 55 13

114 1009 16 40cm Bacteria 10110 55 10

14 1009 12 30cm Acidobacteria 8525 55 6
[ |14 1009 16 40cm Acidobacteria 10092 55 8

g
]
O
O
]
o]
o]
o]
o]
B =
14 0903 12 30cm Acidobacteria 1081 55 6 B =
[
]
(5]
[
O
]
]
o]
5]
]
1]

8

14 0903 09 20cm Acidobacteria 629 56 6
|14 0929 09 200m Acidobacterales 6726 56 6
{14 1009 16 30cm Acidobacteria 9671 56 15
14 1009 13 200m Acidobacteria 8926 56 6
[——14 1009 12 20cm Acidobacteria 8403 56 5
14,0903 12 30cm Bacteria 1044 57 11
14 0903 09 20cm Bacteria 627 57 7
14 0903 13 30cm Acidobacteria 4990 57 9
U] 140903 13 300m Bacteria 4817 57 14
5| 14 0903 13 30cm Acidobacteria 4806 58 15
| 14 1009 12 206m Acidobacteria 8364 56 6
| %114 0903 12 30cm Acidobacteria 1079 57 7
14 0803 13 20¢m Acidobacteria 121857 5
[ 14 0903 12 20cm Acidobacteria 917 58 8
“114 0919 12 200m Acidobacteria 1789 58 8

14 1009 12 20cm Acidobacteria 8358 56 5 ]
| 14 1008 16 30cm Acidobacteria 9782 56 12 (4]
5| 140803 12 20cm Acidobacteria 891 55 5 =
14 0903 13 30cm Acidobacteria 4908 55 5

""14 10929 09 30cm Acidobacteria 6831 56 8 . ) =]
Deltaproteobacteria - Desulfobacterales; Desulfovibrionales

Deltaproteobacteria - Desulfuromonadales; Syntrophobacterales
| < Deltaproteobacteria - Bdellovibrionales

Deltaproteobacteria bacterium RIFOXYA12 FULL 61 11
14 1009 16 40cm Bacteria 10360 70 6
14 1009 16 40cm Deltaproteobacteria 10053 55 6

14 1009 16 40cm Deltaprotecbacteria 10098 55 8

/G 49 14 3 um filter 150 Deltaproteobacteria 63 12
% P jatus DSM 436
Bacteria Proteobacteria detaepsion subdivisions Mol 00157 2
etaprotebacteria bacterium RBG 16 7112
acteria Proteobacteria deltaepsilon subdivisions D Nannocystis exedens ATCC 25963
Bacteria Proteobacteria deltaepsilon subdivisions Plesiocystis pacifica IR 1 unfinished sequence
lolyticus DSM 53668
acteria Proteobacteria deltaepsilon subdivisions D DSM 14365
140903 13 30cm Proteobacteria 5023 70 7
140903 13 20cm Proteobacteria 1234 70 6 [
Deltaproteobacteria bacterium RIFOXYA12 FULL 58 15

P 2cPC
aeromyxobacter sp. RBG 16 69 14

teria i 2 i i Cystobacter violaceus Cb vi76
Bacteria deltaepsilon subd < Stigmatella aurantiaca DW43 1
Bacteria subdivisions ¢ lloides DSM 2259
acteria xanthus DK 1622

14 1009 12 20cm Proteobacteria 8416 68 5

S
g
3
E
g
3
3
2
&
£
g
g
DEm

g
g
:
H
s
g
£
g
H
g
g
H
==

#L14 1009 09 20cm Deltaproteobacteria 7798 68 8 m

_ - Epsilonproteobacteria
- Deltaproteobacteria - Desulfurellas
ﬂ Zetaproteobacteria
H Alphaproteobacteria - Rickettsiales
B: i indicum P24

acteria salexigens DSM 19539
Candidatus faulkneri L5
DSM 18348

Alph: IMCC1322
B y i i ME 1
-Alphaproteobacteria bacterium RIFOXYD12 FULL 60 8

Bacteria Novispirillum

12639
rubrum S1ATCC 11170
K

141009 16 30cm Alphaproteobacteria 9673 63 8

14 0927 02 20cm Bradyrhizobium 1950 62 7

141009 09 20cm Alphaproteobacteria 7735 64 8

14 0929 05 20cm Alphaproteobacteria 3018 65 8

14 0903 02 20cm Alphaproteobacteria 64 65 14

114 0927 12 20cm Alphaproteobacteria 6330 65 13

114 1009 13 30cm Alphaproteobacteria 9118 65 10

0903 02 30cm 12FULL. 14 curated 20167 8

Rubritepida flocculans DSM 14296
TCC BAA 692

pia moabensis DSM 16746

Inquilinus limosus DSM 16000

P Skermanella stibii 822

Bacteria i 11586

14 0919 09 20cm Sphingomonadales 1655 67 6
14 0903 02 30cm Sphingomonadales 156 68 15

2Zymomonas mobilis mobilis CP4

3

japonicum UT26S 1
acteria laskensis RB2256
CG 4 10 14 3 um fiter Sphingomonadales 58 15
acteria Blastomonas sp. AAPS3

Sphingomonadales bacterium RIFCSPHIGHO2 01 FULL 65 20
P

sp. PP1Y
Bacteria P. AAPB2

rythrobacter sp. RIFCSPHIGHO2 12 FULL 63 10

Bacteria TCC BAA 2084
acteria HTCC2594

Bacteria JLT1363

CG12 big fil rev 8 21 14 0 65 Sphingomonadales 65 10

Alphaproteobacteria - Parvularculales; Rhodobacterales; Caulobacterales

fied taty ectocarpi Ec32
Rhizobiales D:
Rhizobiales ffella pfennigii DSM 17143
Rhizobiales Lutibaculum VA
i i ureilytica DSM 18598
Rhizobial S1859A1
Rhizobial Fulvimarina pelagi HTCC2506 unfinished sequence

Rhizobial sp.H133
Rhizobiales bacter sp. J41
acteria Pr Rhizobiales 5p. 2WW
Rhizobiales KCTO01
acteria Py Rhizobiales tralicum WSM2073

Rhizobiales defluvil W13Z1

Rhizobiales myrionectae DSM 19524

Rhizobiales i DSM 18995

Rhizobiales halotolerans B2

Rhizobiales Devosia sp. 17 2E 8

cteria Proteobacteria Alphaproteabacteria Rhizobiales unclassified Rhizobiales Vasilyevaea enhydra ATCC 23634
Stappia stellulata DSM 5886
FOBEG1

DSM 16456
Pannonibacter phragmitetus DSM 14762
Roseibium sp. TrichSKD4

Labrenzia alexandrii DFL 11

biale i elii ATCC 17100

Alphaproteobacteria bacterium RBG 16 64 48

Rhizobiales NL23
14 0903 02 30cm Alphaproteobacteria 186 65 &
141009 16 40cm Rhizobiales 10600 60 5
14 0903 13 30cm Rhizobiales 4873 60 7 =)
Rhizobial PW1
Rhizobiales is sp. SC2
Rhizobialg stellata AR4
acteria Rhizobial i indica subsp. indica ATCC 9039
acteria Rhizobiales is BL2
Bacteria Rhizobiales idiphila B2

14 1009 13 20cm Bradyrhizobium 895160 7
14 1009 16 30cm Rhizobiales 9807 66 8
14 1009 16 40cm Alphaproteobacteria 10174 66 8

14 0903 12 30cm Alphaproteobacteria 1062 64 7
140927 05 20cm Alphaproteobacteria 2149 63 9
14 0903 02 30cm Alphaproteobacteria 175 63 7
14 0903 05 40cm Alphaproteobacteria 523 63 8

0903 13 40cm Alphaproteobacteria 1359 63 7

14
<] Betaproteobacteria - Methylophilales

= Betaproteobacteria - Neisseriales

Betaproteobacteria - Hydrogenophilales; Nitrosomonadales; Gallionellales

v<] Betaproteobacteria - Hydrogenophilales
<] Betaproteobacteria - Rhodocyclales

Bacteria imnobacter sp. MED'
14 0029 12 30cm Betaproteobacteria 7373 66 8 m
= Bacteria Sutterella HGA0223
Bacteria Colimonas fungivorans Ter331
= |—Bacteria [ seropedicae SmR1
=" Bacteria Pandoraea pnomenusa RB38
0 Bacteria p. 1016415
“Bacteria Pr Burkholderia U 1054
Bacteria i i Brackiella oedipodis DSM 13743
@l Bacteria Oligella ureolytica DSM 18253
| —Bacteria
. Bacteria faecalis phenolicus DSM 16503
Bacteria chironomi DSM 19884
= Bacteria thicoxydans DSM 14619
Bacteria c Comamonas testosteroni TK102
*“.Bacteria Delfia acid
Bacteria unclassified Genera haeroilus natans natans DSM 6575

Burkholderiales bacterium RIFCSPLOWO2 12 FULL 64 99
' Burkholderiales bacterium RIFCSPHIGHO2 01 FULL 63 240
Bacteria Jassified Methylibium sp. T29
5| 141009 16 40cm Burkholderiales 10114 69 7
%|__[140903 13 30cm Burkholderiales 4888 66 12
1141009 16 30cm Burkholderiales 971266 6
140903 13 30cm Betaproteobacteria 5017 62 15
%114 1009 16 30cm Betaproteobacteria 9820 62 10
140803 13 30cm Betaproteobacteria 481162 7
14 1009 13 30cm Betaproteobacteria 9106 63 6
“ || 114 1009 13 20cm Betaproteobacteria 8988 62 5
|14 1009 12 20cm Betaproteobacteria 8351625
14 0903 12 20cm Betaproteobacteria 919 62 6
140803 13 30cm Betaproteobacteria 4912 619
— 141009 16 30cm Proteobacteria 9895 65 5
| [#-14 1009 16 30cm Betaproteobacteria 9678 65 7
14 0903 13 30cm Betaproteobacteria 4861 65 15
141009 16 40cm Betaproteobacteria 10178 65 9
114 0929 09 30cm Betaproteobacteria 6879 64 7
141009 13 20cm Betaproteobacteria 8976 63 5
14 0903 13 30cm Betaproteobacteria 4874 67 16
14 0903 12 30cm Betaproteobacteria 1059 67 7
14,0903 09 20cm Betaproteobacteria 633 65 6
14 0927 02 20cm Betaproteobacteria 1910 66 14
114 0903 02 20cm Betaproteobacteria 69 66 11
140903 16 30cm Betaproteobacteria 5545 66 11
14 0903 05 30cm Betaproteobacteria 4568 66 9
141009 09 40cm Betaproteobacteria 8214 67 7
14 1009 02 30cm Betaproteobacteria 3702 66 13
141009 16 40cm Betaproteobacteria 1025165 7
14 1009 12 40cm Betaproteobacteria 8764 65 6
140929 12 40cm Betaproteobacteria 7558 64 8
114 0903 05 40cm Betaproteobacteria 516 64 10
| |-141009 09 30cm Betaproteobacteria 7996 64 8
1114 1009 16 40cm Betaproteobacteria 10094 64 30
114 0929 05 40cm Betaproteobacteria 3492 64 9
14 0903 02 30cm Betaproteobacteria 208 64 9
114 0927 02 40cm Betaproteobacteria 2090 64 10
14 0919 02 20cm Betaproteobacteria 5881 65 14
14 0929 02 20m Betaproteabacteria 2465 65 10
* 114 0903 12 30cm Betaproteobacteria 1076 65 10
%114 0929 12 40cm Betaproteobacteria 7526 65 14

«Muproteobacteria

Gammaproteobacteria - Thiotrichales; Cardiobacteriales; Xanthomonadales

Gammaproteobacteria - Thiotrichales; Chromatiales

Gammaproteobacteria - Methylococcales

Gammaproteobacteria - Thiotrichales; Alteromonadales; Pseudomonadales; Enterobacteriales; ect

L llales L Fluoribacter dumoffi Tex KL ATCC 33343
L llales L Legionella micdadei ATCC 33218

Leg Coxiella
L Jlal
C| 14 0903 02 30cm Rickettsiella grylli 159 36 9 [
llales Coxiellaceae
L Vgiphi DG1253
algicola TG408
8 Nevskia ramosa DSM 11499
efiusa AP103
C Bacteria variicoloris DSM 15731
" Bacteria unclassified Solimonas soll DSM 21787
Bacteria Luteibacter sp. 9145
acteria Frate tia Kondo 67 DSM 6220
Bacteria Dyella japonica A8
4 acteria i sp. 2APBS1
“l-Bacteria RIFOXYAT FULL
G02 land 8 20 14 3 00 150 Xanthomonadales 62 12
14 1009 12 40cm Xanthomonadales 8686 62 5 (] ]
Bacteria Rudaea DSM 22992
Bacteria i Xylelia fastidiosa sandyi Ann 1
"Bacteria Xylella fastidiosa muliplex ATCC 35871
Bacteria donghaensis DSM 18148 HO3 R19
bacterium 12 FULL 6322
Bacteria DSM 21050
14 0927 12 200m Proteobacteria 6345 65 7
=114 0929 12 20cm Proteobacteria 7190 65 6 3]

14 1009 16 40cm Proteobacteria 10137 68 9
140903 16 20cm Proteobacteria 5405 67 12
14 0903 02 20cm Proteobacteria 54 67 14

14 0927 02 20cm Proteobacteria 1912 67 13
14 0919 02 20cm Proteobactera 5895 67 15
14 0929 12 30cm Proteobacteria 7433 68 7
14 1009 12 30cm Proteobacteria 8501 67 8
140929 12 20cm Protebacteria 7163 67 18
“114 0903 09 40cm Proteobacteria 761 67 12
14 0903 09 200m Proteobacteria 630 68 11

14 0903 12 20cm Proteobacteria 893 68 25 (]
141009 12 20cm Proteobacteria 8340 68 17 7]
140903 09 406m Protecbacteria 757 70 20

14 1009 13 20cm Proteobacteria 8922 67 8

140929 05 30cm Protaobacteria 318868 7

14 0903 02 20cm Proteobacteria 56 68 14

14 0903 16 20cm Proteobacteria 5401 68 9

140903 16 40cm Proteobacteria 5707 69 7

14 0929 02 30cm Proteobacteria 2624 68 6

14 0927 12 40cm Proteobacteria 6516 68 7

14 0929 12 40cm Proteobacteria 7534 69 6

141009 13 40cm Proteobacteria 9304 69 11
14 1009 12 40cm Proteobacteria 8680 68 6

14 1009 09 40cm Proteobacteria 8198 68 5
141009 13 300m Proteobacteria 9082 669

14 0929 09 30cm Proteobacteria 6836 67 22
14 1009 16 30cm Proteobacteria 9607 69 18

14 0903 12 30cm Proteobacteria 1046 69 21

14 0903 09 30cm Pr?(eobaclenalﬁﬁf GB.B .
Gammaproteobacteria - Acidithiobacillales




Supplementary Figure 4 | Full rp15 species tree. Phylogenetic tree constructed using RaxML
from a concatenated alignment of 15 co-located ribosomal proteins (L2, L3, L4, L5, L6, L14,
L15, L16, L18, L24, S3, S8, S17, S19). The tree includes 1,916 genomes where 8 or more
ribosomal proteins were identified (852 genomes identified in our study and 1,064 references).
Nodes in the tree were collapsed at roughly class or order level if they did not contain genomes
from our study. Phylum level clades are colored as in Fig. 3. RAxML bootstrap values are
present on the nodes where bootstrap support > 90 (142 bootstrap replicates). Organisms are
named based on their bin names found in Supplementary Table 5. Panels on the right of the
tree indicate if an organism exhibited a change with depth or treatment, and the abundance of
an organism based on the coverage of its rpS3 contig. Also, see Figure 2 and Supplementary

Data 5-7



100

51

100

64

Bacteria Nitrospirae Thermodesulfovibrio yellowstonii DSM 11347
Acidobacteria GpUnk CG 4 9 14 3 um filter 49 7 groundwater metagenome
Acidobacteria Holophagae-Gp8 oral metagenome

Bacteria Acidobacteria Holophagae-Gp8 Geothrix fermentans DSM 14018
Bacteria Acidobacteria Holophagae-Gp8 Holophaga foetida TMBS4 DSM 6591

Acidobacteria Holophagae-Gp8 Holophagaceae bacterium UBA706 ecological metagenome
Acidobacteria Holophagae-Gp8 Holophagaceae bacterium UBA1801 soil metagenome

Bacteria Acidobacteria Gp23 Thermoanaerobaculum aquaticum MP 01
Acidobacteria Thermoanaerobaculia-Gp23 37-71-11 mine drainage metagenome
Acidobacteria Thermoanaerobaculia-Gp23 RBG 13 68 16 sediment metagenome
Bacteria Acidobacteria RBG 13 Acidobacteria 68 16

14 0903 05 20cm Bacteria 395 69 9

Bacteria Acidobacteria RBG 16 Acidobacteria 64 8

| 14 1009 16 30cm Bacteria 9655679 @

100

38

54

100

100]

[ 14 1009 16 40cm Bacteria 10087 67 7 @

14 0903 02 30cm Bacteria 162 64 22

14 1009 16 30cm Bacteria 9630 62 9

14 1009 09 30cm Bacteria 8002606 @

14 1009 16 40cm Bacteria 10102 61 6

14 0929 05 40cm Bacteria 3423666 @

Candidatus Rokubacteria bacterium RIFCSPLOWO2 02 FULL 71 18
14 1009 16 40cm Bacteria 10089 71 7

14 0903 13 30cm Bacteria 4832 68 9

14 0903 16 40cm Bacteria 5660 68 9 @

100

93

100

100

100

100

100

100

100

100

100

100

100

4

55

29|

100

(= |

100

100

95

100

PN

39

Acidobacteria Gp9 bin61 sponge metagenome

14 1009 16 40cm Bacteria 10183 71 6

Acidobacteria Gp17 RBG 16 70 10 subsurface metagenome
Bacteria Acidobacteria RBG 16 Acidobacteria 70 10

14 0927 12 40cm Bacteria 6525 71 6

14 1009 16 30cm Bacteria 9687 70 5

14 1009 16 40cm Bacteria 10145 71 8

14 1009 16 40cm Bacteria 10153 70 20

14 1009 05 40cm Bacteria 4386 70 5

Acidobacteria Gp6 Luteitalea pratensis

Acidobacteria Gp6 SCN 69-37 bioreactor metagenome

Bacteria Acidobacteria RBG 16 Acidobacteria 68 9

Acidobacteria bacterium RBG 16 68 9

Bacteria Acidobacteria RIFCSPLOWO2 12 FULL Acidobacteria 66 21
14 0927 09 20cm Acidobacteria 6034 64 8 @

14 0903 13 30cm Acidobacteria 5024 67 6

14 1009 16 40cm Acidobacteria 10109 67 6

Bacteria Acidobacteria RIFCSPLOWO?2 12 FULL Acidobacteria 66 10
14 0903 13 30cm Acidobacteria 4956 65 7

14 1009 09 20cm Acidobacteria 7739 65 6

Bacteria Acidobacteria RIFCSPLOWQO?2 02 FULL Acidobacteria 68 18
Bacteria Acidobacteria RIFCSPLOWQO?2 02 FULL Acidobacteria 67 21

14 1009 16 40cm Acidobacteria 10325 64 5

Bacteria Acidobacteria RIFCSPLOWO?2 02 FULL Acidobacteria 65 29
14 1009 16 40cm Acidobacteria 10259 65 9

Bacteria Acidobacteria RIFCSPLOWO2 12 FULL Acidobacteria 65 11
14 1009 16 30cm Acidobacteria 9688 63 7

14 1009 16 20cm Acidobacteria 9494 68 6

Bacteria Acidobacteria RIFCSPLOWO2 12 FULL Acidobacteria 67 14b
Acidobacteria bacterium RIFCSPLOWO2 12 FULL 67 14b

14 1009 02 40cm Acidobacteria 3833 65 7

100 14 0903 13 30cm Acidobacteria 4851 65 16

14 0929 02 40cm Acidobacteria 2812 65 9

14 1009 16 30cm Acidobacteria 9743 64 7

14 1009 16 40cm Acidobacteria 10203 64 9

14 0929 05 20cm Acidobacteria 3011658 @

14 1009 12 40cm Acidobacteria 8738 65 6

14 0903 12 20cm Acidobacteria 902 65 6

14 1009 05 20cm Acidobacteria 3981 65 12 @

14 0929 05 30cm Acidobacteria 3216658 @

14 0919 05 20cm Acidobacteria 1516 65 6

14 1009 16 40cm Bacteria 10195 66 6

14 1009 13 40cm Bacteria 9326 59 7

14 0903 13 30cm Bacteria 4939 59 17

14 1009 13 30cm Bacteria 9108 598 @

14 0903 13 30cm Bacteria 4830 56 8

14 0929 09 20cm Bacteria 6715 55 10 @

Acidobacteria Blastocatellia-Gp4 Pyrinomonas methylaliphatogenes
Acidobacteria Blastocatellia-Gp4 28-1 soil metagenome
Acidobacteria Blastocatellia-Gp4 Ga0074141 activated carbon metagenome
Acidobacteria Blastocatellia-Gp4 Ga0077534 activated carbon metagenome
Acidobacteria Blastocatellia-Gp4 OLB17 bioreactor metagenome

14 0903 13 30cm Bacteria 4841539 @

14 0903 02 30cm Bacteria 197 52 10 @

100
e [ 14 0903 13 30cm Acidobacteria 5060 64 8
1

— 14 0919 09 20cm Bacteria 1670 60 14

14 0903 12 20cm Bacteria 10610 64 6

14 0903 12 40cm Acidobacteria 10612 65 12
14 0903 12 40cm Acidobacteria 4663 53 8 @
14 0903 02 30cm Bacteria 192515 @
Acidobacteria Blastocatellia-Gp4 Chloracidobacterium sp. UBA4728 soil metagenome
14 1009 16 40cm Bacteria 10276 56 6

14 0927 12 20cm Bacteria 6339 54 8 @

14 1009 09 30cm Bacteria 7973 55 6

14 1009 16 30cm Bacteria 9621 54 11

14 0903 12 30cm Bacteria 1092 55 8

14 0927 12 20cm Bacteria 6407 55 7

14 1009 16 40cm Bacteria 10151 57 6

14 0929 02 30cm Bacteria 2641 56 6

14 1009 16 40cm Bacteria 10099 56 7 @

14 1009 16 30cm Bacteria 9664 55 6

14 1009 16 30cm Bacteria 9615 55 12

14 0903 13 30cm Bacteria 4823 55 8

14 1009 09 30cm Bacteria 7986 56 6

14 1009 09 40cm Bacteria 8203569 @

14 1009 12 40cm Bacteria 8734 55 6

14 0903 16 40cm Bacteria 5767 56 23 @

14 1009 16 40cm Bacteria 10157 53 6 @

14 1009 16 40cm Bacteria 10068 52 7
Acidobacteria Gp13 UBA7540 soil metagenome
14 0929 05 40cm Bacteria 3414605 @

14 0903 16 40cm Bacteria 5672609 @

14 0903 13 30cm Bacteria 4805 60 6
Acidobacteria Gp13 RH2 MAG17b soil metagenome
14 1009 16 30cm Bacteria 9714 60 6

14 1009 16 40cm Bacteria 10380 61 12

14 1009 05 30cm Bacteria 4239 61 6

14 1009 16 30cm Bacteria 9659 61 10

Bacteria Acidobacteria RIFCSPHIGHO?2 01 FULL Acidobacteria 67 28
14 1009 12 40cm Acidobacteria 8715617 @

1% 14 0903 12 30cm Acidobacteria 1043 61 10 @
14 0903 13 30cm Bacteria 4804 579 @
100 14 0929 12 30cm Bacteria 7412 58 7

14 0927 12 40cm Acidobacteria 6535599 @
14 1009 12 40cm Acidobacteria 8689607 @
— 14 0903 13 30cm Bacteria 5177 56 11
14 0927 12 40cm Acidobacteria 10611 58 16
14 0929 02 30cm Bacteria 2607 57 9
14 0927 05 20cm Acidobacteria 2153 57 9
14 0903 13 30cm Bacteria 4796 57 9
14 0927 12 20cm Bacteria 10555 57 16 @
14 0919 09 20cm Acidobacteria 1647 579 @
14 0929 05 40cm Bacteria 339958 7 @
14 0903 09 30cm Bacteria 680 58 11 @
— 14 1009 16 40cm Acidobacteria 10162 58 8
14 0903 13 30cm Acidobacteria 4932 58 16 @
14 1009 09 40cm Bacteria 8185 57 8
9 14 1009 05 40cm Acidobacteria 4335 57 12
14 0903 13 20cm Acidobacteria 10553 57 8 @
98 14 0903 05 30cm Bacteria 4594 578 @
14 0903 13 20cm Bacteria 1202 57 11
o5 14 0919 02 20cm Acidobacteria 5905 58 8
10 14 0929 09 40cm Bacteria 7010 58 7
8 14 0903 13 40cm Bacteria 1360 58 7
14 1009 05 30cm Bacteria 4168 57 7
14 0929 09 30cm Bacteria 6847 57 11 @
14 0929 12 30cm Bacteria 7370 58 11 @
Bacteria Acidobacteria RIFCSPLOWO2 02 FULL Acidobacteria 59 13
Bacteria Acidobacteria RIFCSPLOWOQO?2 02 FULL Acidobacteria 60 20
Bacteria Acidobacteria RIFCSPLOWO2 12 FULL Acidobacteria 59 11
Bacteria Acidobacteria RIFCSPLOWO2 12 FULL Acidobacteria 54 10
Bacteria Acidobacteria RIFCSPLOWO?2 02 FULL Acidobacteria 61 28
Bacteria Acidobacteria RIFCSPLOWO2 12 FULL Acidobacteria 60 22
Bacteria Solibacteres-Gp3 Solibacter usitatus Ellin6076
14 0903 13 30cm Bacteria 4803 58 14
14 1009 16 40cm Acidobacteria 10131598 @
14 1009 16 30cm Acidobacteria 9622 60 6
Acidobacteria Solibacteres-Gp3 KBS 96
Bacteria Solibacters-Gp3 Bryobacter aggregatus DSM 18758

Bacteria Acidobacteria Acidobacteriia-Gp1 Acidobacterium capsulatum ATCC 51196
Bacteria Acidobacteria Acidobacteriia-Gp1 Acidobacterium ailaaui

Bacteria Acidobacteria Acidobacteriia-Gp1 Terracidiphilus gabretensis

Bacteria Acidobacteria Acidobacteriia-Gp1 URHE0068

Bacteria Acidobacteria Acidobacteriia-Gp1 Terriglobus roseus DSM 18391
Bacteria Acidobacteria Acidobacteriia-Gp1 Terriglobus saanensis SP1PR4
Bacteria Acidobacteria Acidobacteriia-Gp1 Granulicella mallensis MP5ACTX8
Bacteria Acidobacteria Acidobacteriia-Gp1 Acidobacterium sp. MP5ACTX8
Bacteria Acidobacteria Acidobacteriia-Gp1 Granulicella tundricola MP5ACTX9
Acidobacteria Gp2 RH1-MAG20

Bacteria Acidobacteria Acidobacteriia-Gp1 Edaphobacter aggregans DSM 19364
Bacteria Acidobacteria Acidobacteriia-Gp1 TAA166

14 0929 09 20cm Acidobacteria 6741 56 8

14 0903 09 20cm Acidobacteria 635 555 @

160 14 1009 16 20cm Acidobacteria 9472 55 5

100 14 1009 02 20cm Acidobacteria 3609 55 5

14 0929 05 20cm Acidobacteria 2978 54 10 @

14 0903 12 40cm Bacteria 10609 55 11 @

Bacteria Acidobacteria Acidobacteriia-Gp1 Candidatus Koribacter versatilis Ellin345
14 0903 13 30cm Acidobacteria 4858 56 6
1 14 0927 09 20cm Candidatus Koribacter versatilis 6076 59 10
14 1009 05 20cm Acidobacteria 3994 54 6
14 0929 05 20cm Acidobacteria 2994 55 6
14 0903 16 20cm Acidobacteriales 5411 55 10
14 0903 13 20cm Acidobacteriales 1219 55 6
14 0903 13 40cm Bacteria 1416 546 @
14 0903 13 30cm Bacteria 4853 55 13
14 1009 16 40cm Bacteria 10110 55 10
14 1009 12 30cm Acidobacteria 8525 55 6
100 14 1009 16 40cm Acidobacteria 10092 55 8
14 0903 12 30cm Acidobacteria 1081 55 6
14 0903 09 20cm Acidobacteria 629 56 6
1% 14 0929 09 20cm Acidobacteriales 6726 56 6
14 1009 16 30cm Acidobacteria 9671 56 15
14 1009 13 20cm Acidobacteria 8926 56 6
14 1009 12 20cm Acidobacteria 8403 56 5
100 14 0903 12 30cm Bacteria 1044 57 11
o 14 0903 09 20cm Bacteria 627 577 @
14 0903 13 30cm Acidobacteria 4990 579 @
s7] 14 0903 13 30cm Bacteria 4817 57 14
700 14 0903 13 30cm Acidobacteria 4806 58 15
9 14 1009 12 20cm Acidobacteria 8364 56 6
14 0903 12 30cm Acidobacteria 1079 57 7
14 0903 13 20cm Acidobacteria 1218 57 5
14 0903 12 20cm Acidobacteria 917 58 8 @
14 0919 12 20cm Acidobacteria 1789 58 8 @
14 1009 12 20cm Acidobacteria 8358 56 5
14 1009 16 30cm Acidobacteria 9782 56 12 @
14 0903 12 20cm Acidobacteria 891 55 5
14 0903 13 30cm Acidobacteria 4908 55 5
14 0929 09 30cm Acidobacteria 6831 56 8
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Supplementary Figure 5 | Acidobacterial subset of rp15 tree. The acidobacterial subset of
the full rp15 species tree (Supplementary Figure 4) constructed using RaxML from a
concatenated alignment of 15 co-located ribosomal proteins (L2, L3, L4, L5, L6, L14, L15, L16,
L18, L24, S3, S8, S17, S19). This subset includes 207 acidobacterial genomes where 8 or more
ribosomal proteins were identified (145 genomes identified in our study and 62 references).
Acidobacterial class level groups are indicated by colored boxes. Organism names in bold are
organisms that were identified in our study. A Red dot next to an organism name indicates we
recovered a 16S sequence that supports its placement in its class level clade. 16S sequences
were also used to establish class names for clades containing no reference genomes of known
phylogeny (i.e. Gp2). RAXML bootstrap values are present on the nodes (142 bootstrap

replicates). A Nitrospira genome is present as an outgroup.
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Supplementary Figure 6 | Summary of proteomics data. (A) Top 25 protein orthology groups
ordered by mean rank of total spectral counts across all 20 samples. Annotations are colored by
general functional class. T indicates false discovery rate (FDR) corrected significance value for
enrichment of KEGG orthology groups in our sample vs. their frequency in the KEGG database
(hypergeometric test) (B) Percent of the 55,665 proteins identified that were assigned a
functional annotation by one of the major classes shown. (C) Percent of the total spectral counts
that were assigned to a protein given a functional annotation by one of the major classes
shown. (D) The percent the top50 annotations represent of total annotations, protein counts,
and spectral counts out of the entire proteomics dataset. Red denotes the top 50 annotations
while blue represents the remaining 1064 annotations. (E) The sum of spectra and proteins

assigned to general KEGG functional categories.
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Supplementary Figure 7 | Subset of ADH-xoxF tree showing xoxF subgroups. Tree is a
subset of Supplementary Data 12 showing the xoxF clade with the ADH1 clade as an outgroup.
The full tree was constructed from an alignment of 2,218 pqg-containing alcohol dehydrogenase
sequences, and this sub-tree displays 482 sequences. Clades and tree rings are colored to
indicate the xoxF subtype. Names in blue text indicate sequences identified in our study.
Sequences from our study are named by their scaffold and gene number. Subtypes were
inferred using reference sequences from Keltjens et al. and Taubert et al. (methods). Unk
subtype indicates no references were present for classification. Tree was constructed using

FastTree.
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Supplementary Figure 8 | Unrooted coxL gene tree. This tree encompasses all 1889 coxL
homologues identified by HMM search against KO3520 in our study as well as sequences from
Quiza et al. Labeled and colored clades indicate those where reference sequences from Quiza
et al. were present (methods). Green indicates atypical coxL-Typell sequences, magenta
indicates coxL-Typell sequences, blue indicates coxL-Typel sequences, and black indicates
unknown sequence sub-types. Tree was constructed using FastTree. For full newick tree see

Supplementary Data 13.
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Supplementary Figure 9 | Full nirK gene tree. (inset) The full unrooted tree for all nirkK and
nirK-like sequences identified by HMM search, and included references from Decleyre et al. The
full tree was constructed from an alignment of 425 sequences. Colored clades and labels
indicate membership in class | or Il nirK sequence clades based on Decleyre et al. (methods).
Grey box indicates the region displayed as a radial tree to the bottom right. (radial tree) Tree
clade lines are colored identically to inset unrooted tree and represent nirK sequence class.
Names in blue text indicate sequences identified in our study. Sequences from our study are
named by their scaffold and gene number. Circles at tree nodes indicate phylum level
membership of the organism encoding the nirK sequence (see key). For full newick tree see

Supplementary Data 14.
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Supplementary Figure 10 | Supplementary CAZy Statistics. (A) Total counts of CAZy
enzymes identified in the genomes of 12 acidobacterial classes reconstructed in this study (n =
138 genomes). Grey points indicate individual genomes and point size indicates relative percent
of total coverage of a genome across all samples. Colors are arbitrary and differentiate
acidobacterial classes. Boxes indicate median and 1% and 3™ quartile for a class. (B) Counts of
genomes encoding at least one of the named carbohydrate esterase subtypes (n = 793
genomes analyzed). (C) Overlay of genomes that encode CE1, CE4, and acetyl-CoA
synthetase (acs) onto the rp15 phylogenetic tree from Fig. 2. Ticks in the rings surrounding the
tree indicate that the genome at that tree node contained a positive identification of the function
indicated. Tree clades are colored by Phylum level taxonomy (see key). The tree was
constructed using RaxML from a concatenated alignment of 15 co-located ribosomal proteins
(L2, L3, L4, L5, L6, L14, L15, L16, L18, L24, S3, S8, S17, S19). The tree includes 852 genomes

identified in our study where 8 or more ribosomal proteins were present.
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Supplementary Figure 11 | Supplementary Comparative CAZy Diversity Metrics. All
calculated CAZy enzyme diversity metric distributions including: Uniq_Detected = Unique
Enzymes per genome; Shannon_Div = Shannon Diversity; Simp_Div = Simpson Diversity;
InvSimp_Div = Simpson diversity transformed to the inverse form (1/(1-Simpson Diversity)).
Diversity metric distributions are displayed for genomes (points) that increase, decrease, or do
not change (neither) in abundance with depth, extended rainfall treatment in 10-20 cm samples
(TvC 20 cm), and extended rainfall treatment in 30-40 cm samples (TvC 40 cm). (A) All four
Diversity metric distributions calculated across all 793 genomes analyzed in the study. Box
colors are arbitrary and differentiate genome response groups. (B) All four Diversity metric
distributions calculated across only the 722 bacterial genomes (Archaea removed) analyzed in
the study. Box colors are arbitrary and differentiate genome response groups. (C) Zoomed in
view of inverse Simpson diversity distributions calculated across only bacterial genomes
(Archaea removed) increasing or decreasing in abundance with depth, in response to extended
rainfall treatment in 10-20 cm samples (TvC 20 cm), and in response to extended rainfall
treatment in 30-40 cm samples (TvC 40 cm). Points are colored by phylum (see Fig. 3). Across
all figure panels sample numbers were: ngepin = 60 biologically independent samples,
N2oem_treatment = 24 biologically independent samples, Nioem_treatment = 20 biologically independent
samples. Across all figure panels the number of genomes analyzed were: Ngepn = 570
independent genomes, Naoem_treatment = 173 independent genomes, Noem_treatment = 85 independent
genomes. For all plots boxes indicate median and 1% and 3™ quartile for points. Box whiskers, in
panels A and B, encompass 1.5%interquartile range. A black star between box plots indicates a
statistically difference, and all statistics were adjusted for multiple testing using false discovery
rate (two-sided Wilcoxon test; * FDR < 0.05, ** FDR < 0.01, *** FDR =< 0.001; For exact FDR

values see Supplementary Table 16).
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Supplementary Figure 12 | Co-Occurrence of Targeted Carbon and Nitrogen
Transformation Functions. The occurrence of all 29 targeted carbon and nitrogen
transformation functions in all 793 genomes analyzed for metabolic traits in our study (See
Supplementary Tables 9 and 10). Genomes are clustered based on presence/absence of all 29
functions using binary distance and Ward hierarchical grouping. Each row represents one
genome with genome bin names present at the end of the row. Phylum-level taxonomy is
indicated by a colored bar at the beginning of a row. Individual functional traits are noted at the

bottom of the plot and are colored arbitrarily based on general functional class.
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Supplementary Figure 13 | Co-occurrence Correlation of Targeted Carbon and Nitrogen
Transformation Functions. Significant spearman rank correlations between all 29 targeted
carbon and nitrogen transformation functions in genomes analyzed for metabolic traits (n = 793
independent genomes) in our study (See Supplementary Tables 9 and 10). Both upper and
lower identical sides of the correlation triangle are shown for ease of viewing. A square in the
grid indicates a significant correlation, and correlation p-values were corrected for multiple
testing using false discovery rate (two-sided rank correlation t-test; FDR < 0.05 cutoff for
inclusion in figure). Square size and color intensity reflect the magnitude of the correlation as
noted in the color legend. Blue squares indicate positive correlations and red squares indicate
negative correlation. Metabolic functions are colored based on general functional class as in
Supplementary Fig. 12 (Green = small compound degradation; Orange = nitrogen metabolism;
Blue = C1 metabolism). Human defined clusters are bounded by circles and cluster number is

indicated proximally.
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Supplementary Figure 14 | Analysis of Equivalence for all Compared Genome Sets. The
distributions of estimated completeness and contamination for the three genome response
groups (Decrease = decreasing in abundance; Increase = increasing in abundance, Neither =
no change in abundance) compared across each tested condition (Increasing Depth; Treatment
20cm = extended rainfall treatment at 10-20 cm depth; Treatment 40cm = extended rainfall
treatment at 30-40 cm depth), for functional enrichment analysis. Across all figure panels
sample numbers were: ngepin = 60 biologically independent samples, Naocm_treatment = 24
biologically independent samples, Niocm_treatment = 20 biologically independent samples. Across all
figure panels the number of genomes analyzed were: ngepn = 570 independent genomes,
N2oem_treatment = 173 independent genomes, Nagem_treatment = 85 independent genomes. Violin plots
(blue) indicate distribution shape with larger thickness indicating higher density of genomes.
Points show values for individual genomes. (A) Distributions of estimated genome
completeness. Brackets above plots indicate a statistically significant difference, and all p-
values were corrected for multiple testing with false discovery rate (FDR) (two-sided Wilcoxon
rank sum test; ** FDR < 0.01). (B) Distributions of estimated genome completeness. Brackets
above plots indicate a statistically significant difference, and all p-values were corrected for
multiple testing with FDR (two-sided Wilcoxon rank sum test; no significant differences
detected). For all summary statistics, and exact p and FDR values for comparisons see

Supplementary Table 19.



Supplementary Table Legends

[See Supplementary Table Excel file in manuscript supplement]

Supplementary Table 1 | Sample Metadata and Assembly Statistics. Tabular list of
metadata and assembly statistics for all metagenomics samples analyzed in the study (n = 60
biologically independent samples). Table lines 60-74 show summary statistics and totals for

assemblies across all samples.

Supplementary Table 2 | All Identified rpS3 SGs, Predicted Phylogeny, and Abundance
Data. Tabular list of all rpS3 based species groups (SGs; n = 3325 independent SGs) identified
across all metagenomics samples (n = 60 independent samples). List includes the names of the
rpS3 sequences identified as the 99% ID centroid for each SG and the longest rpS3 containing
scaffold present in each SG, which was used for abundance mapping and quantification. For
each SG, inferred phylogenetic assignment, total coverage, and relative fractional coverage are
noted. Exact statistical significance values from the DEseq tests are corrected for multiple
testing using false discovery rate (FDR) and noted if FDR < 0.05 (ngeptn = 60 biologically
independent samples, two-sided likelihood ratio test followed by two-sided linear model slope
significance; Nooem_treatment = 24 biologically independent samples and Nagem_treatment = 20
biologically independent samples, two-sided Wald test). If an SG is associated with a genomic

bin the bin name is also noted.

Supplementary Table 3 | Raw Counts of Reads from Each Sample Mapped to the Longest
Contig of an SG Cluster. Raw read counts per contig derived from mapping all reads in each

metagenomic sample separately against the longest rpS3 containing scaffold present in each



SG (n = 3325 independent scaffolds). Scaffold names and their associated SG identifier are in

rows and read counts derived from each individual sample are in columns.

Supplementary Table 4 | SG Coverage of Reads from Each Sample Normalized to Total
Sequencing Depth per Sample. Normalized per base pair read coverage for all longest rpS3
containing scaffolds present in each SG (n = 3325 independent scaffolds). Normalized coverage
for each SG in each sample (n = 60 independent samples) was derived using the following
formula: (per base pair coverage of SG in sample / reads sequenced in sample) x 100,000,000.
Contig names and their associated SG identifier are in rows and the normalized coverage

derived for each SG from each individual sample are in columns.

Supplementary Table 5 | All Non-Redundant Bins Identified in the Study and Associated
Information. Tabular list of all non-redundant genome bins, containing an SG sequence,
identified in the study (n = 896 independent genomes). If a bin was included in our metabolic
analysis is noted (Metabolism Analysis = TRUE). Metabolism was only analyzed in bins with
estimated completeness = 70% and estimated contamination < 10% (n = 793 independent bins).
Inferred phylogenetic assignment for bins is noted, as well as the method used to derive
assignment (see methods). The total coverage, and relative fractional coverage calculated for
the SG associated with a bin are also noted. Exact statistical significance values from the
DEseq tests are repeated from Supplementary Table 2 for ease of access. These values are
corrected for multiple testing using false discovery rate (FDR) and noted if FDR < 0.05 (Ngepth =
60 biologically independent samples, two-sided likelihood ratio test followed by two-sided linear
model slope significance; Nooem_treatment = 24 biologically independent samples and Nyocm_treatment =
20 biologically independent samples, two-sided Wald test). Genome size, GC, scaffold count,

and estimated completeness and contamination statistics are also included.



Supplementary Table 6 | All 16S Genes Identified in Bins and Associated Taxonomy.
Tabular list of 16S sequences identified in non-redundant genome bins (n = 896 independent
genomes) across all samples in our study (n = 60 independent samples). Table indicates the
gene name for each sequence, associated bin name, and proposed taxonomy from search

against the SILVA 16S sequence database.

Supplementary Table 7 | Proteomics Summary Data and Sample Metadata. Tabular list of
metadata and aggregate spectral count data for all metaproteomics samples analyzed in the
study (n = 20 biologically independent samples). The table includes total proteins identified in
each sample, total spectral counts per sample, the maximum spectral counts assigned to a
single protein in a sample, and the average number of spectral counts across all proteins in a

sample. Table lines 24-28 show summary statistics and totals for spectral count data.

Supplementary Table 8 | Abundance Ranked Proteomics Orthology Groups Found in =5
Samples. Tabular list of all protein functional orthology groups (see methods) identified in =5
proteomic samples (n = 20 biologically independent samples) ranked by mean spectral count.
Under “Final Annotation” K numbers indicate KEGG database orthology identifiers. Exact
statistical significance values for the test assessing functional over-enrichment in our dataset vs.
the KEGG database are noted and corrected for multiple testing using false discovery rate
(FDR) (n = 377 independent functional orthology groups, one-sided hypergeometric enrichment

test). For full proteomics count information see Supplementary Data 9.

Supplementary Table 9 | Gene Search Methods and Identification Criteria for Specifically

Targeted C1 and Nitrogen Metabolic Pathways. Tabular list showing the marker genes, and



detection method used, to identify the presence of the 29 targeted C1 and nitrogen metabolic

functions analyzed in the study (Also see methods).

Supplementary Table 10 | Presence of Targeted C1 and Nitrogen Metabolic Functions in
793 Genomes Passing Thresholds for Metabolic Profiling. Table indicating the binary
presence or absence of the 29 targeted C1 and nitrogen metabolic functions analyzed in the
study across all genomes subjected to metabolic analysis (n = 793 independent genomes).
Presence in genome is indicated by a 1 and absence is indicated by a 0. Phylum assignment,

and responses to depth and treatment are noted for each bin for ease of data association.

Supplementary Table 11 | CAZy Classes Identified in All 793 Genomes Passing
Thresholds for Metabolic Profiling. Table indicating the count of each of 246 CAZy functions
identified in the study across all genomes subjected to metabolic analysis (n = 793 independent
genomes). Each count indicates a unique gene locus. Phylum assignment, and responses to
depth and treatment are noted for each bin for ease of data association. For raw CAZy

annotation output see Supplementary Data 11.

Supplementary Table 12 | KEGG KO Assignments for All 793 Genomes Passing
Thresholds for Metabolic Profiling. Table indicating the count of each of 5,435 KEGG
functions identified in the study across all genomes subjected to metabolic analysis (n = 793
independent genomes). Each count indicates a unique gene locus. Phylum assignment, and
responses to depth and treatment are noted for each bin for ease of data association. For raw

KEGG annotation output see Supplementary Data 10.



Supplementary Table 13 | Functions Identified Using Phylogenetic Placement. Functions
where phylogenetic reconstruction was used to assign the enzyme functional subtype (see
methods). Functions included in this table are methanol dehydrogenase (xoxF), carbon
monoxide dehydrogenase (coxL), and dissimilatory nitrite reductase (nirK). Each individual
identified instance of a function across all genomes subjected to metabolic analysis (n = 793
independent genomes) are listed in rows. Locus IDs, associated genome bin IDs, HMM cutoffs
used to initially identify the functional class, and individual HMM scores for each protein are also

noted.

Supplementary Table 14 | Enrichment of Phyla Across Depth and Treatment. Full results
for the counts and enrichment of phylum level groups for each of the three response groups
(Increase, Decrease, and Neither) across the three conditions tested (Depth, Treatment - 20cm,
and Treatment - 40 cm). For each phylum, the number of genomes Decreasing, Increasing, or
not responding (Neither) are noted for each condition, as well as the total number of genomes in
each of those categories and the total number of genomes with that phylum level assignment.
Phyla that did not have a member increasing or decreasing under a condition were dropped
from the analysis. Fractional difference was calculated as the absolute value of: Decrease /
Total Decrease) - (Increase / Total Increase). Log2 odds ratios, exact p-values, and p-values
corrected for multiple testing using false discovery rate (FDR) are reported for fisher testing
between the Decrease, Increase, and Neither counts for each phylum (two-sided Fisher’s Exact
Test, n = 793 independent genomes). Phyla with a Fisher FDR < 0.1 were subjected to custom
permutation testing (see methods), and exact p-values and p-values corrected for multiple
testing with FDR are reported (two-sided permutation enrichment test, n = 793 independent
genomes; see methods). Phyla where permutation test FDR values were < 0.05 are considered

significant and colored in red text.



Supplementary Table 15 | Enrichment of Genomes with Targeted Functions Across Depth
and Treatment. Full results for the counts and enrichment of targeted metabolic functions (n =
29 independent functions) for each of the three response groups (Increase, Decrease, and
Neither) across the three conditions tested (Depth, Treatment - 20cm, and Treatment - 40 cm).
For each function, the number of genomes Decreasing, Increasing, or not responding (Neither)
are noted for each condition, as well as the total number of genomes in each of those
categories and the total number of genomes carrying the function. Functions that did not occur
in genomes increasing or decreasing under a condition were dropped from the analysis.
Fractional difference was calculated as the absolute value of: Decrease / Total Decrease) -
(Increase / Total Increase). Log2 odds ratios, exact p-values, and p-values corrected for multiple
testing using false discovery rate (FDR) are reported for fisher testing between the Decrease,
Increase, and Neither counts for each function (two-sided Fisher’s Exact Test, n = 793
independent genomes). Functions with a Fisher FDR < 0.1 were subjected to custom
permutation testing (see methods), and exact p-values and p-values corrected for multiple
testing with FDR are reported (two-sided permutation enrichment test, n = 793 independent
genomes; see methods). Functions where permutation test FDR values were < 0.05 are

considered significant and colored in red text.

Supplementary Table 16 | Diversity Analysis of CAZy Enzymes Across Differentially
Abundant Genomes in Depth and Treatment. Full results for the analysis of bulk CAZy
enzyme diversity (n = 246 independent CAZy functions) for each of the three response groups
(Increase, Decrease, and Neither) across the three conditions tested (Depth, Treatment - 20cm,
and Treatment - 40 cm). Analyses are presented for the full set of genomes metabolically

analyzed in our study (n = 793 independent genomes) and this same set with archaeal



genomes removed (n = 722 independent bacterial genomes). For each analysis, the mean and
standard deviation for the 4 diversity metrics are presented for each of the three response
groups (Depth: Npecrease = 179 independent genomes, Ningrease = 391 independent genomes,
Neither = 223 independent genomes; Treatment - 20 cM: Npegrease = 72 iNdependent genomes,
Nincrease = 101 independent genomes, Nyeither = 620 independent genomes; Treatment - 40 cm:
Npecrease = D9 iNdependent genomes, Ningrease = 26 iNndependent genomes, Nygither = 708
independent genomes). All response groups were first compared with the Kruskal-Wallis (KW)
test and the exact KW p-values and their corrected equivalents using false discovery rate (FDR)
are noted (two-sided Kruskal-Wallis test). For instances where KW FDR < 0.1 a Wilcoxon rank
sum test was conducted only between groups of genomes that Increase or Decrease (two-sided
Wilcoxon test). Exact significance values for the Wilcoxon test, corrected for multiple testing
using FDR, are noted. Wilcoxon FDR values < 0.05 were considered significant and are

presented in red text.

Supplementary Table 17 | Enrichment of CAZy Enzymes Across Differentially Abundant
Genomes in Depth and Treatment. Full results for individual CAZy enzyme class enrichments
(n = 246 independent CAZy functions) for each of the three response groups (Increase,
Decrease, and Neither) across the three conditions tested (Depth, Treatment - 20cm, and
Treatment - 40 cm). The mean enzyme counts for genomes in each response group are given
(Depth: Npecrease = 179 independent genomes, Nincrease = 391 independent genomes, Npeither = 223
independent genomes; Treatment - 20 cmM: Npegrease = 72 iNdependent genomes, Ningrease = 101
independent genomes, Nyeither = 620 independent genomes; Treatment - 40 cm: Npgcrease = 59
independent genomes, Ningrease = 26 iNndependent genomes, Nyeitner = 708 independent
genomes). The total counts of a CAZy class across all genomes analyzed in our study is also

noted (n = 793 independent genomes). Log2 odds ratios were calculated between the number



of organisms that Decreased/Increased vs. the background of their respective sets. Exact p-
values and their equivalents corrected for multiple testing with false discovery rate (FDR) are
presented for the first comparison of a CAZy category across all response groups (two-sided
Kruskal-Wallis test). For CAZy classes where KW FDR < 0.1 a Wilcoxon rank sum test was
conducted only between groups of genomes that Increase or Decrease (two-sided Wilcoxon
test). Exact significance values for the Wilcoxon test, corrected for multiple testing using FDR,
are noted. Wilcoxon FDR values < 0.05 were considered significant and are presented in red

text.

Supplementary Table 18 | KEGG KO Groups ldentified as Discriminatory and
Differentially Enriched Between Genomes that Change in Abundance with Increasing
Depth. Summary of random forest based feature selection (Boruta; see methods) for identifying
KEGG functions that had a significant association with genomes either increased or decreased
in abundance with depth. For each KEGG functional orthology group the number of genomes
with the function in the increasing or decreasing depth response group is noted. Log2 Odds
were calculated between the number of organisms that Decreased/Increased vs the background
of their respective sets. Exact p-values for the enrichment of a KEGG orthology group and their
equivalents corrected for multiple testing using false discovery rate (FDR) are presented (two-

sided Wilcoxon test).

Supplementary Table 19 | Completeness and Contamination Summary Statistics and
Comparisons for Genome Groups Compared in all Analyses. Summary statistics for
estimated genome completeness and contamination across all genomes that were metabolically
analyzed in our study (n = 793 independent genomes). Mean completeness, contamination, and

the number of genomes analyzed are displayed for each condition (Depth, Treatment - 20cm,



and Treatment - 40 cm) and response group (Increase, Decrease, and Neither). Test statistics,
exact p-values, and their equivalents corrected for multiple testing using false discovery rate
(FDR) are shown for genome completeness and contamination comparisons across the three
response groups (two-sided Kurskal-Wallis test). In instances where the Kurskal-Wallis FDR <
0.05, post-hoc testing was carried out between specific response groups (two-sided pairwise
Wilcoxon test). The absolute mean difference was calculated by taking the absolute value of the
difference in the mean completeness of the groups in the comparisons indicated. Significant

results are noted in red text.



Supplementary Dataset Legends

[See Supplementary Datasets in manuscript supplement]

Supplementary Dataset 1 | All rpS3 Centroid Sequences. This dataset contains all 3,325
rpS3 centroid protein sequences used as the representatives for each Species Group (SG)

cluster in FASTA format (See Supplementary Table 2 and methods).

Supplementary Dataset 2 | All rpS3 Containing Longest Scaffolds for Species Groups.
This dataset contains all 3,325 longest rpS3 containing DNA scaffolds for each Species Group
(SG) cluster in FASTA format (See Supplementary Table 2 and methods). These contigs were

used as the mapping targets to determine the relative abundance of all SGs in the study.

Supplementary Dataset 3 | Full rpS3 Protein Tree with Reference Sequence. This dataset
is a newick format tree file for the full rpS3 protein tree. The rpS3 sequences from our study

used in this tree are those from Supplementary Dataset 1. The full tree was constructed using
FastTree from an alignment of 5,649 rpS3 protein sequences (3,325 identified in our data and
2,324 reference sequences). This tree was used to produce rough phylogenetic assignments.

FastTree support values are included (1,000 FastTree bootstrap replicates).

Supplementary Dataset 4 | rpS3 Protein Tree with Only Sequences from Our Study. This
dataset is a newick format tree file for a maximum likelihood reconstruction containing only the
3,325 rpS3 sequences identified in our study. The rpS3 sequences from our study used in this
tree are those from Supplementary Dataset 1. The tree was constructed using RaxML from an

alignment of 3,325 sequences, and was used to generate phylogenetic weights for the weighted



Unifrac distance metric in the paper (see Figure 1 and methods). Bootstrap support values are

included (124 bootstrap replicates).

Supplementary Dataset 5 | Full Concatenated Ribosomal Protein Tree with References.
This dataset is a newick format tree file for the full maximum likelihood reconstruction of the 15
co-located ribosomal proteins (L2, L3, L4, L5, L6, L14, L15, L16, L18, L24, S3, S8, S17, S19)
used for genome phylogenetic assignment. The tree includes 1,916 genomes where 8 or more
ribosomal proteins were identified (852 genomes identified in our study and 1,064 references).
The tree was constructed with RAXML and bootstrap values are included in the file (142
bootstrap replicates). Genome names from our study in this tree can be found in Supplementary

Table 5.

Supplementary Dataset 6 | Full Concatenated Ribosomal Protein Alignment for
Ribosomal Protein Tree. This dataset contains a FASTA protein file with the concatenated set
of 15 co-located ribosomal proteins (L2, L3, L4, L5, L6, L14, L15, L16, L18, L24, S3, S8, S17,
S19) used in construction of the tree in Supplementary Data 5. The file includes concatenated
ribosomal protein alignments from 1,916 genomes where 8 or more ribosomal proteins were
identified (852 genomes identified in our study and 1,064 references). Alignments were
constructed for each protein individually with muscle, and alignments were stripped of columns

with 95% gap characters and concatenated using Geneious (see methods).

Supplementary Dataset 7 | Individual Ribosomal Protein Sequence Sets. This dataset is a
zip archive that contains separate protein files for each of the 15 co-located ribosomal proteins

(L2, L3, L4, L5, L6, L14, L15, L16, L18, L24, S3, S8, S17, S19) used for tree construction in our



study. The proteins come from 1,916 genomes where 8 or more ribosomal proteins were

identified (852 genomes identified in our study and 1,064 references).

Supplementary Dataset 8 | All 16S Sequences Identified in Our Study. This dataset is a
FASTA DNA file containing all 296 16S sequences identified in non-redundant genome bins (n
= 896 independent genomes) across all samples in our study (n = 60 independent samples).
Associations of sequence names with their SILVA taxonomy, final inferred phylogenetic

assignment, and genome bin can be found in Supplementary table 6.

Supplementary Dataset 9 | Full Proteomics Protein Count Data. This dataset contains the
spectral counts, associated metadata, and associated functional annotations for all 55,665
proteins in tabular format detected via metaproteomics (n = 20 independent samples) in our

study (See methods and Supplementary Tables 7-8).

Supplementary Dataset 10 | All KEGG HMM Based Annotations for Metabolically
Analyzed Genomes. This dataset contains all hits in tabular format for KEGG sequence
derived hidden markov models (HMMs; see methods) searched against all metabolically
analyzed genomes in our study (n = 793 independent genomes; Also, see Supplementary
Tables 5, 9, 10, and 12). Included in the table for each protein are the origin genome bin, HMM
e-values, HMM scores, HMM cutoff scores, and KEGG Orthology (KO) assignment for each

protein if a hit was found. In total the file includes results for 3,297,702 analyzed proteins.

Supplementary Dataset 11 | All Filtered dbCAN HMM hits for Metabolically Analyzed
Genomes. This dataset contains filtered hits in tabular format for dbCAN carbohydrate active

enzyme (CAZy) HMM models searched against all metabolically analyzed genomes in our study



(n = 798 independent genomes; Also, see Supplementary Tables 5 and 11). Hits were filtered to
an e-value < 1™, HMM coverage = 0.3, and only a single instance of a CAZy class was
reported for each protein (see methods). Included in the table for each protein are the origin
genome bin, HMM e-values, HMM alignment information, and CAZy class assignments. In total

the file includes results for 38,139 unique proteins.

Supplementary Dataset 12 | Full pgq-Alcohol Dehydrogenase Protein Tree. This dataset
contains the full newick format tree constructed from an alignment of all pgg-containing alcohol
dehydrogenase protein sequences identified by HMM search in our study (see methods), and
reference sequences from Keltjens et al. and Taubert et al. The full tree contains 2,218
sequences. Sequences from our study are named by their scaffold and gene number, and
reference sequences from Keltjens et al. and Taubert et al. are named by NCBI accession
numbers. For reference sequences ADH, XoxF, and MxaF subtypes are indicated in the
sequence name. The tree was constructed using FastTree and FastTree support values are
included (1,000 FastTree bootstrap replicates). For associated information also see

Supplementary Tables 10, 13, and Supplementary Figure 7.

Supplementary Dataset 13 | Full CoxL Carbon Monoxide Dehydrogenase-like Protein
Tree. This dataset contains the full nexus format tree constructed from an alignment of all coxL-
like protein sequences identified by HMM search in our study (see methods), and reference
sequences from Quiza et al. The full tree contains 1,944 sequences. Sequences from our study
are named by their scaffold and gene number, and reference sequences from Quiza et al. are
named by NCBI accession numbers. The tree was constructed using FastTree and FastTree
support values are included (1,000 FastTree bootstrap replicates). For associated information

also see Supplementary Tables 10, 13, and Supplementary Figure 8.



Supplementary Dataset 14 | Full NirK Nitrite Reductase Protein Tree. This dataset contains
the full newick format tree constructed from an alignment of all nirkK and nirK-like protein
sequences identified by HMM search in our study (see methods), and reference sequences
from Decleyre et al. The full tree contains 425 sequences. Sequences from our study are
named by their scaffold and gene number, and sequences from Decleyre et al. are named by
NCBI accession numbers. The tree was constructed using FastTree and FastTree support
values are included (1,000 FastTree bootstrap replicates). For associated information also see

Supplementary Tables 10, 13, and Supplementary Figure 9.
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