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Figure S1. Comparisons between metagenomic samples according to BioProject from which they were sourced with regard to

Contamination

a. Number of paired reads input and b. Assembled scaffold N50. c. Completeness and contamination of MAGs and MGS
derived from single assembly or co-assembly of all metagenomic samples. Quality estimates were estimated by CheckM and

are reported for all Low Quality (designated Reconstructed) (=50% completion, <5% contamination) Medium Quality (=80% -

<90% completion, <5% contamination) and High Quality (>90% completion, <5% contamination) MAGs, with MAGs

clustered to form MGS being shown in blue.
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Bacillus_AA oceanisediminis_C GCF 003315495.1
—___ Bacillus_AA oceanisediminis_C GCF 004366035.1
Bacillus_AA oceanisediminis_B GCF 000294775.2
E Bacillus_AA oceanisediminis_B GCF 001856025.1
Bacillus_AA oceanisediminis_B GCF 000186145.1
Bacillus_AA firmus GCF 001591465.1
E Bacillus_AA firmus GCF 900445365.1
Bacillus_AA firmus_A GCF 000565285.1
Bacillus_AA firmus_B GCF 001038755.1
E Bacillus_AA sp002272225 GCF 002272225.1
Bacillus_AA sp001956215 GCF 001956215.1
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Planococcus citreus GCF 003664125.1
Sporosarcina koreensis_B GCF 000826145.2
Sporosarcina gallistercoris Sa3CUA8
Sporosarcina gallistercoris A42

Sporosarcina sp003384035 GCF 003384035.1
Sporosarcina sp000586555 GCF 000586555.1
Sporosarcina sp000813425 GCF 000813425.1
Sporosarcina sp000813425 GCF 900618155.1
Sporosarcina koreensis_C GCF 001531445.1
Sporosarcina quadrami Sa2YVA2
Sporosarcina sp001563475 GCF 001563475.1
Sporosarcina ureilytica GCF 001753205.1
Sporosarcina pasteurii GCF 004379295.1
Sporosarcina pasteurii GCF 900457495.1
Sporosarcina psychrophila GCF 001590685.1
Sporosarcina sp900609045 GCF 900609045.1
Sporosarcina sp000829195 GCF 000829195.1
Sporosarcina newyorkensis GCF 000220335.1
Sporosarcina newyorkensis GCF 900167515.1
Sporosarcina sp003351785 GCF 003351785.1
Sporosarcina sp002743055 GCF 002743055.1
Sporosarcina sp002077155 GCF 002077155.1
Sporosarcina sp002077155 GCF 002109365.1
Sporosarcina sp002077155 GCF 002743395.1
Sporosarcina sp002743255 GCF 002743135.1
Sporosarcina sp002743255 GCF 002743255.1
Sporosarcina sp002743375

Sporosarcina sp002743255 GCF 002743425.1
Sporosarcina sp002743255 GCF 002743065.1
Sporosarcina ureae_C GCF 002743115.1
Sporosarcina ureae_C GCF 002109325.1
Sporosarcina ureae_C GCF 002743245.1
Sporosarcina sp002743335 GCF 002743175.1
Sporosarcina sp002743335 GCF 002743325.1
Sporosarcina sp002743335 GCF 002743315.1
Sporosarcina sp002743335 GCF 002743335.1
Sporosarcina sp002743335 GCF 002743265.1
Sporosarcina ureae_A GCF 002743415.1
Sporosarcina ureae_A GCF 002082015.1
Sporosarcina ureae GCF 002742995.1
Sporosarcina ureae GCF 002743035.1
Sporosarcina ureae GCF 002743165.1
Sporosarcina ureae GCF 000425545.1
Sporosarcina ureae GCF 002081995.1
Sporosarcina ureae_B GCF 002743155.1
Sporosarcina ureae_B GCF 002743185.1
Sporosarcina ureae_B GCF 002743235.1
Sporosarcina ureae_B GCF 002743075.1
Sporosarcina ureae_B GCF 002101375.1
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Weissella viridescens GCF 001437355.1
Limosilactobacillus timonensis GCF 900240275.1
Limosilactobacillus mucosae GCF 900114225.1
Limosilactobacillus mucosae GCF 900103925.1
Limosilactobacillus mucosae GCF 001436025.1
Limosilactobacillus mucosae GCF 000248095.2
Limosilactobacillus mucosae GCF 900217925.1
Limosilactobacillus mucosae GCF 003149115.1
Limosilactobacillus mucosae GCF 000789175.1
Limosilactobacillus mucosae GCF 000766905.1
Limosilactobacillus secaliphilus GCF 001437055.1
Limosilactobacillus coleohominis GCF 000161935.1
Limosilactobacillus gorillae GCF 001293735.1
Limosilactobacillus fermentum GCF 004683835.1
Limosilactobacillus fermentum GCF 002192435.1
Limosilactobacillus fermentum GCF 001010185.1
Limosilactobacillus fermentum GCF 001010245.1
Limosilactobacillus fermentum GCF 000159215.1
Limosilactobacillus fermentum GCF 005341425.1
Limosilactobacillus fermentum GCF 001436835.1
Limosilactobacillus equigenerosi GCF 001311375.1
Limosilactobacillus equigenerosi GCF 001435245.1
Limosilactobacillus equigenerosi GCF 001570685.1
Limosilactobacillus gastricus GCF 001434365.1
Limosilactobacillus gastricus GCF 000247775.1
Limosilactobacillus ingluviei GCF 001437235.1
Limosilactobacillus ingluviei GCF 001435775.1
Limosilactobacillus ingluviei GCF 000312405.1
Limosilactobacillus frumenti GCF 001436045.1
Limosilactobacillus avistercoris Sa5BVN3
Limosilactobacillus avistercoris Sa3CUN2
Limosilactobacillus vaginalis_A GCF 002871555.1
Limosilactobacillus vaginalis GCF 003833155.1
Limosilactobacillus vaginalis GCF 002553995.1
Limosilactobacillus vaginalis GCF 001435915.1
Limosilactobacillus vaginalis GCF 000159435.1
Limosilactobacillus reuteri GCF 003174865.1
Limosilactobacillus reuteri GCF 000016825.1
Limosilactobacillus reuteri GCF 000010005.1
Limosilactobacillus reuteri GCF 001434615.1
Limosilactobacillus reuteri GCF 003174815.1
Limosilactobacillus reuteri GCF 001703875.1
Limosilactobacillus reuteri GCF 002128515.1
Limosilactobacillus reuteri_D GCF 002253685.1
Limosilactobacillus reuteri_D GCF 002253625.1
Limosilactobacillus reuteri_D GCF 002253865.1
Limosilactobacillus reuteri_D GCF 002253745.1
Limosilactobacillus reuteri_D GCF 002254035.1
Limosilactobacillus reuteri_D GCF 002253955.1
Limosilactobacillus reuteri_D GCF 002253755.1
Limosilactobacillus reuteri_D GCF 002253925.1
Limosilactobacillus reuteri_D GCF 004793875.1
Limosilactobacillus sp900156885 GCF 900156885.1
Limosilactobacillus pontis GCF 001435345.1
Limosilactobacillus pontis_A GCF 002940945.1
Limosilactobacillus panis GCF 001027985.1
Limosilactobacillus panis GCF 001435935.1
Lactobacillus oris GCF 000180015.1
Lactobacillus oris GCF 001434465.1
Lactobacillus oris GCF 000221505.1
Limosilactobacillus antri GCF 001435475.1
Limosilactobacillus antri GCF 000160835.1
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Solibacillus cecembensis GCF 001439635.1
Planococcus maritimus GCF 001687625.2
Planococcus maritimus_B GCF 001730005.1
Planococcus maritimus_B GCF 001592825.1
Planococcus citreus GCF 004761885.1
Planococcus citreus GCF 003664125.1
Planococcus rifietoensis GCF 001465795.2
Planococcus sp002833405 GCF 002836345.1
Planococcus sp002833405 GCF 002835975.1
Planococcus sp002833405 GCF 002836445.1
Planococcus sp002833405 GCF 002833405.1
Planococcus plakortidis GCF 001687605.2
Planococcus maitriensis GCF 003289925.1
Planococcus soli GCF 003014655.1
Planococcus koreense GCF 004761975.1
Planococcus massiliensis GCF 000821325.1
Planococcus glaciei GCF 900099655.1
Planococcus glaciei GCF 001270075.1
Planococcus glaciei GCF 000513535.1
Planococcus salinus GCF 003719725.1
Planococcus sp000775575 GCF 000775575.1
Planococcus salinarum GCF 003428865.1
Planococcus salinarum GCF 007004625.1
Planococcus okeanokoites GCF 900176575.1
Planococcus okeanokoites GCF 002836425.1
Planococcus okeanokoites GCF 003428875.1
Planococcus halotolerans GCF 003289955.1
Planococcus sp003668635 GCF 003668635.1
Planococcus wigleyii Sa1BUA13

Planococcus sp007004635 GCF 007004635.1
Planococcus versutus GCF 001186155.3
Planococcus sp000785555 GCF 000785555.1
Planococcus halocryophilus GCF 000342445.1
Planococcus halocryophilus GCF 001687585.2
Planococcus donghaensis_B GCF 000189395.1
Planococcus donghaensis GCF 001687665.2
Planococcus kocurii GCF 001465835.2
Planococcus kocurii GCF 002009235.1
Planococcus kocurii GCF 001856115.1
Planococcus antarcticus GCA_001687565.2
Planococcus antarcticus GCF 000264415.1
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Lysobacter enzymogenes GCF 900106525.1
Luteimonas sp001717465 GCA 001717465.1
Luteimonas huabeiensis GCF 000559025.1
Luteimonas abyssi GCA 001482195.1
Luteimonas sp004803715 GCF 004803715.2
Luteimonas sp002798175 GCA 002798175.1
Luteimonas sp004118975 GCF 004118975.1
Luteimonas sp002849595 GCF 002849595.1
Luteimonas sp001014645 GCF 001014645.1
Luteimonas citri_A GCA 002240395.1
Luteimonas sp002324875 GCA 002324915.1
Luteimonas sp002324875 GCA 002324865.1
Luteimonas sp002324875 GCA 002324875.1
Luteimonas sp002327105 GCF 003813845.1
Luteimonas sp002327105 GCF 002327105.1
Luteimonas sp002307375 GCA 002307375.1
Luteimonas terrae GCF 004358165.1
Luteimonas sp000472505 GCF 000472505.1
Luteimonas aestuarii GCF 004357985.1
Luteimonas mephitis GCF 000422305.1
Luteimonas sp001683895 GCA 001683895.1
Luteimonas terricola GCF 004352845.1
Luteimonas arsenica GCF 004352825.1
Luteimonas colneyensis Sa2BVA3
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Burkholderia cepacia GCF 001411495.1
Comamonas sp002472915 GCA 002472915.1
Comamonas sp002472915 GCA 002378265.1
Comamonas sp002472915 GCA 002387125.1
Comamonas sp002472915 GCA 002492885.1
Comamonas sp002472915 GCA 002358635.1
Comamonas sp004364775 GCF 004364775.1
Comamonas sp003105075 GCF 003105075.1
Comamonas sp003105075 GCF 000410635.1
Comamonas sp003105075 GCA 002377265.1
Comamonas terrigena GCA 002479375.1
Comamonas terrigena GCA 002337985.1
Comamonas terrigena GCF 900461435.1
Comamonas terrigena GCF 006740045.1
Comamonas terrigena GCF 002554425.1
Comamonas terrigena GCF 001515545.1
Comamonas aquatica GCF 000935165.2
Comamonas aquatica GCF 000590985.1
Comamonas aquatica GCF 000739875.1
Comamonas kerstersii GCF 002002425.1
Comamonas kerstersii GCF 002002445.1
Comamonas kerstersii GCF 001482805.1
Comamonas kerstersii GCF 002056725.1
Comamonas kerstersii GCF 001294445.1
Comamonas kerstersii GCA 004558075.1
Comamonas kerstersii GCA 003513355.1
Comamonas sp002501455 GCA 002331725.1
Comamonas sp002501455 GCA 002501455.1
Comamonas avium Sa2CVA6

Comamonas composti GCF 000429845.1
Comamonas acidovorans GCA 003505835.1
Comamonas acidovorans GCF 002193035.1
Comamonas tsuruhatensis GCA 003241045.1
Comamonas tsuruhatensis GCF 000710165.1
Comamonas tsuruhatensis GCF 000710145.1
Comamonas tsuruhatensis GCF 000411215.1
Comamonas tsuruhatensis GCF 001571325.1
Comamonas tsuruhatensis GCF 900111975.1
Comamonas tsuruhatensis GCF 001021565.1
Comamonas tsuruhatensis GCA 002345605.1
Comamonas tsuruhatensis GCF 900107225.1
Comamonas tsuruhatensis GCA 001898745.1
Comamonas acidovorans GCA 001918675.1
Comamonas acidovorans GCA 002484215.1
Comamonas acidovorans GCA 003513985.1
Comamonas acidovorans GCA 002483375.1
Comamonas acidovorans GCF 000632165.1
Comamonas acidovorans GCA 002346955.1
Comamonas acidovorans GCF 001598795.1
Comamonas acidovorans GCF 000741825.1
Comamonas terrae GCF 001544075.1
Comamonas sp900564145 GCF 900564145.1
Comamonas testosteroni_D GCF 003569915.1
Comamonas sp002754475 GCF 002754475.1
Comamonas testosteroni_C GCF 000761245.1
Comamonas testosteroni_C GCF 001541245.1
Comamonas testosteroni_C GCF 001266835.1
Comamonas testosteroni_B GCF 000801735.1
Comamonas testosteroni_B GCF 000739375.1
Comamonas testosteroni_B GCF 001189895.1
Comamonas testosteroni_B GCF 000241245.1
Comamonas testosteroni_B GCF 000168855.1
Comamonas thiooxydans GCF 002157685.1
Comamonas thiooxydans GCF 000980855.1
Comamonas thiooxydans GCF 000761335.1
Comamonas thiooxydans GCF 001640845.1
Comamonas thiooxydans GCF 000761395.1
Comamonas thiooxydans GCF 000761355.1
Comamonas thiooxydans GCF 001418295.1
Comamonas thiooxydans GCF 000964545.1
Comamonas thiooxydans GCF 001517325.1
Comamonas testosteroni GCF 003350425.1
Comamonas testosteroni GCF 000740035.1
Comamonas testosteroni GCF 000241525.1
Comamonas testosteroni GCF 900461225.1
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Fictibacillus_A gelatini GCF 000430745.1
Fictibacillus_B sp005503015 GCF 005503015.1
Fictibacillus_B phosphorivorans_A GCF 001629705.1
Fictibacillus norfolkensis Sa2CUA10

Fictibacillus_B phosphorivorans_B GCF 001619875.1
Fictibacillus_B arsenicus_B GCF 001642935.1
Fictibacillus_B sp004216955 GCF 004216955.1
Fictibacillus_B arsenicus GCF 001999465.1
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Chryseobacterium gleum GCF 900113805.1
Kaistella sp001898255 GCA 001898255.1
Kaistella koreense GCF 001045435.1
Kaistella sp002426785 GCA_003536155.1
Kaistella sp002426785 GCA 002426785.1
Kaistella sp003692615 GCF 003692615.1
Kaistella pullorum SalCVA4

Kaistella sp001403755 GCF 001403755.1
Kaistella haifense GCF 003816015.1
Kaistella haifense GCF 003729975.1
Kaistella haifense GCF 000735695.2
Kaistella sp002453895 GCA 002453895.1
Kaistella sp002453895 GCA 002454095.1
Kaistella sp002205795 GCA 002306185.1
Kaistella sp002205795 GCF 002205795.1
Kaistella palustre GCF 000422265.1
Kaistella chaponense GCF 900156725.1
Kaistella jeonii GCF 000812865.1
Kaistella jeonii GCF 900112115.1
Kaistella jeonii GCF 900638245.1
Kaistella carnis GCA 002478375.1
Kaistella carnis GCA 002365095.1
Kaistella carnis GCA 002308695.1
Kaistella carnis GCF 003860585.1
Kaistella sp004359195 GCF 004359195.1
Kaistella sp002415135 GCA 002415135.1
Kaistella antarcticum GCF 900637895.1
Kaistella antarcticum GCF 900109615.1
Kaistella antarcticum GCF 000729985.1
Kaistella sp002477665 GCA 002376145.1
Kaistella sp002477665 GCA 002477665.1
Kaistella sp002477665 GCA 002311725.1
Kaistella sp002477665 GCA 002477085.1
Kaistella sp002454815 GCA 002332505.1
Kaistella sp002454815 GCA 002454815.1
Kaistella solincola GCF 000812875.1
Kaistella treverense GCF 900114045.1
Kaistella sp003860505 GCF 003730065.1
Kaistella sp003860505 GCF 003860505.1
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Georgenia muralis GCF 003814705.1
Oceanitalea stevensii SalBUA1

Oceanitalea nanhaiensis GCF 900116375.1
Oceanitalea nanhaiensis GCF 003208675.1
Oceanitalea sp006349365 GCF 006349365.1
Oceanitalea sp006349365 GCF 006151955.1
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Cellulomonas flavigena GCF 000092865.1
Oerskovia merdavium Sa2CUA9
Oerskovia enterophila GCF 001692445.1
Oerskovia enterophila GCF 001624335.1
Oerskovia enterophila GCF 001429135.1
Oerskovia enterophila GCF 001428945.1
Oerskovia gallyii Sa2CUA8

Oerskovia sp005937995

Oerskovia turbata GCF 000718325.1
Oerskovia turbata GCF 004121275.1
Oerskovia turbata GCF 004121315.1
Oerskovia douganii SalCUA10
Oerskovia douganii SalCUA2

Oerskovia douganii Sa1CVA5-2
Oerskovia douganii SalBUAS8

Oerskovia douganii Sa3BUA12
Oerskovia douganii SalCUA3
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Oblitimonas alkaliphila GCF 001267175.1

Serpens gallinarum Sa2CUA4
Serpens gallinarum Sa2CUA2
Serpens gallinarum Sa2CUA3

Pseudomonas_H flexibilis GCF 000802425.1
Pseudomonas_H flexibilis GCF 900155995.1
Pseudomonas_H flexibilis GCF 000806415.1
Pseudomonas_H flexibilis GCF 900101515.1
Pseudomonas_H flexibilis GCF 000647775.1
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Lysinibacillus boronitolerans GCF 000772935.1
Psychrobacillus faecigallinarum Sa3BUA3
Psychrobacillus psychrotolerans GCF 900115805.1
{ Psychrobacillus sp900103605 GCF 900103605.1
Psychrobacillus insolitus GCF 003254155.1
— Psychrobacillus lasiicapitis GCF 006861795.1
Psychrobacillus soli GCF 006861775.1
C Psychrobacillus sp900111345 GCF 900111345.1
[ Psychrobacillus sp001278755 GCF 001420585.1

Psychrobacillus sp001278755 GCF 001278755.1
Psychrobacillus sp006861825 GCF 006861825.1
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Kurthia sibirica GCF 003143975.1
C Solibacillus cecembensis GCF 001439635.1
Solibacillus sp002736105 GCF 002736105.1
Solibacillus silvestris GCF 000271325.1
Solibacillus silvestris GCF 002174535.1
Solibacillus silvestris GCF 000298255.1
Solibacillus silvestris GCF 001586195.1

Solibacillus silvestris GCF 001677985.1
Solibacillus isronensis_A GCF 900168685.1

[ Solibacillus faecavium A46
Solibacillus merdavium SalYVA6

Solibacillus sp003073375 GCF 004785875.1
Solibacillus sp003073375 GCF 003073375.1
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Sporosarcina ureae GCF 000425545.1
Ureibacillus terrenus GCF 006569205.1

[ Ureibacillus thermosphaericus GCF 000284835.1
Ureibacillus thermosphaericus GCA_002370195.2
Ureibacillus massiliensis GCF 002200855.1
Ureibacillus massiliensis GCF 000772965.1

Ureibacillus timonensis GCF 900291985.1
— — - - Ureibacillus acetophenoni GCF 900220965.1
Ureibacillus manganicus GCF 002200865.1
Ureibacillus manganicus GCF 000772945.1
Ureibacillus telephonicus GCF 003966145.1
Ureibacillus galli Re31
Ureibacillus halotolerans GCF 003711845.1
Ureibacillus sp003515775 GCF 003515775.1
Ureibacillus sinduriensis GCF 000772955.1
Ureibacillus sinduriensis GCF 002200845.1
— - Ureibacillus sp005491425 GCF 005491425.1
] Ureibacill