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Supplementary Figure 1. Sample metadata distributions. Overview of the proportion of
samples which were assigned to each variable investigated in the study.
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Supplementary Figure 2. Most abundant taxa in acetogenic and methanogenic cells.
Taxa bars depicting the 25 most abundant Genera in (A) cathodic acetogenic communities



(B) planktonic acetogenic communities (C) cathodic attached communities (D) and
planktonic methanogenic communities, grouped by study. Others represents taxa outside of
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Supplementary Figure 3. Most abundant tax in inoculum. Taxa bars depicting the 25
most abundant Genera in inoculum communities, grouped by inoculum type. Others
represents taxa outside of the top 25
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Supplementary Figure 4. Alpha Diversity Indices; Pielou’s Evenness, Rarefied Richness
and Shannon Entropy (Lines of significance depict significant differences as follows: * (p <
0.05), ** (p < 0.01), or *** (p < 0.001) based on ANOVA) for samples from acetogenic and
methanogenic MES cells, where samples are grouped by pre-treatment type.
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Supplementary Figure 5. (A) Alpha Diversity Indices, Pielou’s Evenness, Rarefied
Richness and Shannon Entropy for planktonic acetogenic communities, grouped by the
number of days of cell operation at which the sample was taken. In the boxplots, center value
lines indicate the median, boxes indicate the lower/upper quartiles (25%/75%) and lines
extending parallel from the boxes (whiskers) show the variability outside the upper and lower
quartiles. (B) Normalized stochasticity ratio (NST) using RuZzicka metric and Taxa-Richness
constraints of proportional-fixed (P-F) and proportional-proportional (P-P) which stipulates
that the probabilities of taxa occurrence are proportional to the observed occurrence
frequencies, and taxon richness in each sample is either fixed or proportional.
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Supplementary Figure 6. Full sized version of heat tree depicted in Figure 4 of the main text. Differential heat tree
differently abundant taxa between two groups based on seeding strategy (heat shocked activated sludge Vs BESA
treated anaerobic sludge). The circle size and the colour intensity reflect the species abundance and the log2
median proportion between the two groups respectively.
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Supplementary Figure 7. Full sized version of heat tree depicted in Figure 4 of the main text. Differential heat tree de;
differently abundant taxa between two groups based on seeding strategy (untreated anaerobic sludge Vs BESA

treated anaerobic sludge). The circle size and the colour intensity reflect the species abundance and the log2 median
proportion between the two groups respectively.



Methodology Justification

The 25 most abundant genera in several larger studies from (A) individual biom files and (B)
when they are part of the collated biom files are provided below to offer visual cues for
assessing similarities. Additionally, for each of these studies we have performed a Mantel test
by considering all the ASVs we obtained for individual studies and the ASVs we were able to
resolve at sequence level (which could be found in the reference database). The Mantel test
was calculated using Bray-Curtis distance to find the similarity between the same samples.
The correlation values along with the significances are provided below.
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Supplementary Figure 8. Ragab et al 2019 (Mantel R = 0.997 p < 0.001 ***)

Taxa

[ ] Archaea;Euryarchaeota;Methanobacteria;Methanobacteriales;Methanobacteriaceae;Methanobacterium
Archaea;Euryarchaeota;Methanobacteria;Methanobacteriales;Methanobacteriaceae;Methanobrevibacter
Bacteria; Synerglstota Synergistia;Synergistales; Synergistaceae;uncultured
Archaea’Halobacterota;Methanosarcinia;Methanosarciniales;Methanosarcinaceae;Methanosarcina
Bacteria;Firmicutes;Incertae_Sedis;DTU014;DTU014,DTU014
Bacteria; ynerglstota Synergistia; Synerglstales Synergistaceae;Syner-01
Bacteria;Bacteroidota;Bacteroidia;Bacteroidales;Rikenellaceae; DMER64
Bacteria; Desulfobacterota Desulfowbnonla Desulfowbrlonales Desulfowbnonaceae Desulfovibrio
Bacteria;Bacteroidota; Bacteroidia; Sphlngobactenales Lentlmlcroblaceae Lentimicrobium
Bacteria;Proteobacteria; Alphaproteobacteria;Rhodobacterales;Rhodobacteraceae;Paracoccus
Bacteria;Bacteroidota;Bacteroidia;Bacteroidales; Dysgonomonadaceae Petrimonas
Bacteria;Firmicutes;Clostridia; Pei:tostreptococcales -Tissierellales;Peptostreptococcales-Tissierellales; Tissierella
Bacteria;Desulfobacterota; Desulfuromonadia;Desulfuromonadia; Desulfuromonadaceae; Desuifuromonas
Bacteria; Campllobacterota Campylobacteria; Campylobacterales Helicobacteraceae;! Wolinella

B Bacteria;Firmicutes;Clostridia;Peptostreptococcales-Tissierellales; Peptostreptococcales -Tissierellales;Alkaliphilus
Bacteria; Proteobactena ammaproteobactena Burkholderiales; Hydrogenophllaceae Thiobacillus

B Bacteria;Firmicutes; Clostndla Clostridia;Hungateiclostridiaceae; Ruminiclostridium

I Bacteria;Desulfobacterota;Desulfuromonadia;Desulfuromonadia; Desulfuromonadaceae;Desifuromonadaceae

1

[]

[

1

Bacteria;Firmicutes;Clostridia;Clostridia;Gracilibacteraceae;Lutispora
Archaea’Halobacterota;Methanosarcinia;Methanosarciniales;Methanosaetaceae;Methanosaeta
Bacteria;Proteobacteria;Gammaproteobacteria;Burkholderiales;Rhodocyclaceae;Dechloromonas
Bacteria;Firmicutes; Clostndla Christensenellales; Chnstensenellaceae Christensenellaceae_R-7_group
Bacteria; esulfobacterota Desulfowbnonla Desulfowbrlonales Desulfomlcmblaceae Desulfomicrobium
Bacteria;Firmicutes; lencn:hcnrdla MBAO3; MBA03 MBAO3
Baﬁteria;Proteobacteria;Gammaproteobacteria;Burkholderiales;Comamonadaceae;Comamonas
Others

Taxa

[ ] Archaea;Euryarchaeota;Methanobacteria;Methanobacteriales;Methanobacteriaceae;Methanobacterium
Archaea;Euryarchaeota;Methanobacteria;Methanobacteriales;Methanobacteriaceae;Methanobrevibacter
Bacteria; Synergistota; Synergistia; Synergistales; Synergistaceae;uncultured
Archaea;Halobacterota;Methanosarcinia;Methanosarciniales;Methanosarcinaceae;Methanosarcina
Bacteria;Firmicutes;Incertae_Sedis;DTU014;DTU014,DTU014
Bacteria; Synerglstota Synergistia; Synerglstales Synergistaceae;Syner-01
Bacteria;Bacteroidota;Bacteroidia;Bacteroidales;Rikenellaceae; DMER64
Bacteria; Desulfobacterota Desulfowbnonla Desulfowbrlonales Desulfowbnonaceae Desulfovibrio
Bacteria;Bacteroidota; Bacteroidia; Sphlngobactenales Lentlmlcroblaceae Lentimicrobium
Bacteria;Proteobacteria; Alphaproteobacteria;Rhodobacterales;Rhodobacteraceae;Paracoccus
Bacteria;Bacteroidota;Bacteroidia;Bacteroidales; Dysgonomonadaceae Petrimonas
Bacteria;Firmicutes;Clostridia; Pei:tostreptococcales -Tissierellales;Peptostreptococcales-Tissierellales; Tissierella
Bacteria;Desulfobacterota; Desulfuromonadia;Desulfuromonadia; Desulfuromonadaceae; Desulfuromonas
Bacteria; Campllobacterota Campylobacteria; Campylobacterales Helicobacteraceae;! Wolinella

B Bacteria;Firmicutes;Clostridia;Peptostreptococcales-Tissierellales; Peptostreptococcales -Tissierellales;Alkaliphilus
Bacteria; Proteobactena' ammaproteobactena Burkholderiales; Hydrogenophllaceae Thiobacillus

B Bacteria;Firmicutes; Clostndla Clostridia;Hungateiclostridiaceae; Ruminiclostridium

I Bacteria;Desulfobacterota;Desulfuromonadia;Desulfuromonadia; Desulfuromonadaceae;Desifuromonadaceae

1

[]

[

1

Bacteria;Firmicutes;Clostridia;Clostridia;Gracilibacteraceae;Lutispora
Archaea’Halobacterota;Methanosarcinia;Methanosarciniales;Methanosaetaceae;Methanosaeta
Bacteria;Proteobacteria;Gammaproteobacteria;Burkholderiales;Rhodocyclaceae;Dechloromonas
Bacteria;Firmicutes; Clostndla Christensenellales; Chnstensenellaceae Christensenellaceae_R-7_group
Bacteria; Desulfobacterota Desulfowbnonla Desulfowbrlonales Desulfomlcmblaceae Desulfomicrobium
Bacteria;Firmicutes; lencn:hcnrdla MBAO3; MBA03 MBAO3
Baﬁteria;Proteobacteria;Gammaproteobacteria;Burkholderiales;Comamonadaceae;Comamonas
Others
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Supplementary Figure 9. Ragab et al 2020 (Mantel R =0.993 p < 0.001 ***)

Taxa

[ ] Archaea;Euryarchaeota;Methanobacteria;Methanobacteriales;Methanobacteriaceae;Methanobacterium
Archaea;Euryarchaeota;Methanobacteria;Methanobacteriales;Methanobacteriaceae;Methanobrevibacter
Bacteria;Synergistota; Synergistia; Synergistales; Synergistaceae;uncultured
Archaea;Halobacterota;Methanosarcinia,Methanosarciniales;Methanosarcinaceae;Methanosarcina
Bacteria;Firmicutes;Incertae_Sedis;DTU014;,DTU014;,DTU014
Bacteria;Synergistota; Synergistia; Synerglstales Synerglstaceae Syner-01
Bacteria;Bacteroidota;Bacteroidia;Bacteroidales;Rikenellaceae; DMER64
Bacteria; Desulfobacterota Desulfowbrlonla Desulfowbnonales Desulfowbncnnaceae Desulfovibrio
Bacteria;Bacteroidota; Bactermdla Bactermdales Dysgonomonadaceae Petrimonas
Bacteria: Firmicutes;Clostridi Peptoﬁreptococcales - Tissierellales;Peptostreptococcales-Tissierellales;Alkaliphilus
Bacteria;Firmicutes;Clostridia;Clostridia;Gracilibacteraceae;Lutispora
Bacteria;Desulfobacterota; Desuffuromonadia;Desulfuromonadia; Desulfuromonadaceae;Desulfuromonadaceae
Bacteria;Desulfobacterota; Desulfuromonadia; Desulfuromonadia; Desulfuromonadaceae; Desulfuromonas
Bacteria;Firmicutes; Clostndla Clostridia; Hungatemlostndlaceae Ruminiclostridium

1 Bacteria;Proteobacteria; Alphaproteobactena Rhodobacterales;Rhodobacteraceae;Paracoccus
Archaea Halobacterota;Methanosarcinia;Methanosarciniales; Methancnsaetaceae Methanosaeta

B Bacteria;Bacteroidota; Bactermdla Sghlngobacterlales Lentlmlcroblaceae Lentimicrobium

I Bacteria;Desulfobacterota; Desulfovibrionia;Desulfovibrionales; Desulfomicrobiaceae;Desulfomicrobium

1

[]

[

1

Bacteria;Firmicutes;Clostridia;Christensenellales;Christensenellaceae; Chnstensenellaceae R-7. E
Bacteria;Firmicutes;Clostridia; Peplostreptococcales -Tissierellales; Peptostreptococcales -Tissierellales; Tissierella
Bacteria;Campilobacterota;Campylobacteria; Camﬁylobacterales Helicobacteraceae;Wolinella

Archaea; Thermoplasmatota; Thermoplasmata;Metl anomassiliicoccales;Methanomassiliicoccaceae;Methanomassiliicoccus
Bacteria;Cyanobacteria;Cyanobacteriia;Synechococcales;Cyanobiaceae;Prochlorococcus_MIT9313
Bacteria;Proteobacteria;Gammaproteobacteria;Burkholderiales;Rhodocyclaceae; Thauera
Bar(]:teria;Proteobacteria;Gammaproteobacteria;BurkholderiaIes;Comamonadaceae;Comamonas

Others

Taxa

Archaea;Euryarchaeota;Methanobacteria;Methanobacteriales;Methanobacteriaceae;Methanobacterium
Archaea;Euryarchaeota;Methanobacteria;Methanobacteriales;Methanobacteriaceae;Methanobrevibacter
Bacteria;Synergistota;Synergistia; Synergistales; Synergistaceae;uncultured
Archaea;Halobacterota;Methanosarcinia,Methanosarciniales;Methanosarcinaceae;Methanosarcina
Bacteria;Firmicutes;Incertae_Sedis;DTU014;,DTU014;,DTU014

Bacteria;Synergistota; Synergistia; Synerglstales Synerglstaceae Syner-01
Bacteria;Bacteroidota;Bacteroidia;Bacteroidales;Rikenellaceae; DMER64

Bacteria; Desulfobacterota Desulfowbrlonla Desulfowbnonales Desulfowbncnnaceae Desulfovibrio
Bacteria;Bacteroidota; Bactermdla Bactermdales Dysgonomonadaceae Petrimonas

Bacteria: Firmicutes;Clostridia; Peptoﬁreptococcales - Tissierellales;Peptostreptococcales-Tissierellales;Alkaliphilus
Bacteria;Firmicutes;Clostridia;Clostridia;Gracilibacteraceae;Lutispora

Bacteria;Desulfobacterota; Desuffuromonadia;Destlfuromonadia; Desulfuromonadaceae;Desulfuromonadaceae
Bacteria;Desulfobacterota; Desulfuromonadia; Desulfuromonadia; Desulfuromonadaceae; Desulfuromonas
Bacteria;Firmicutes; Clostndla Clostridia; Hungatemlostndlaceae Ruminiclostridium

Bacteria:Proteobacteria; Alphaproteobactena Rhodobacterales;Rhodobacteraceae;Paracoccus

Archaea Halobacterota;Methanosarcinia;Methanosarciniales; Methancnsaetaceae Methanosaeta
Bacteria;Bacteroidota; Bactermdla Sghlngobacterlales Lentlmlcroblaceae Lentimicrobium
Bacteria;Desuifobacterota; Desuifovibrionia; Desulfovibrionales; Desuifomicrobiaceae;Desulfomicrobium
Bacteria;Firmicutes;Clostridia;Christensenellales;Christensenellaceae; Chnstensenellaceae R-7. E
Bacteria;Firmicutes;Clostridia; Peplostreptococcales -Tissierellales; Peptostreptococcales -Tissierellales; Tissierella
Bacteria;campiIobacterota;Campylobactena Camﬁylobacterales Hellcobacteraceae Wolinella

Archaea; Thermoplasmatota; Thermoplasmata;Metl anomassiliicoccales;Methanomassiliicoccaceae;Methanomassiliicoccus
Bacteria;Proteobacteria;,Gammaproteobacteria;Burkholderiales;Rhodocyclaceae; Thauera
Bacteria;Cyanobacteria;Cyanobacteriia;Synechococcales; Cyanoblaceae Prochlorococcus_MIT9313
Bar(]:teria;Proteobacter :Gammaproteobacteria;Burkholderiales;Comamonadaceae;Comamonas

Others
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Supplementary Figure 10. Dessi et al 2021 (Mantel R = 0.998 p < 0.001 **¥*)

Taxa

B Archaea;Euryarchaeota;Methanobacteria;Methanobacteriales;Methanobacteriaceae;Methanobrevibacter
Archaea;Euryarchaeota;Methanobacteria;Methanobacteriales;Methanobacteriaceae;Methanobacterium
Bacteria;Bacteroidota;Bacteroidia;Bacteroidales; Rikenellaceae;uncultured
Bacteria;Firmicutes;Clostridia;Clostridiales; Clostridiaceae;Clostridium_sensu_stricto_12
Bacteria; Actmobactenota Coriobacteriia; Coriobacteriales; Eggerthellaceae;Gordonibacter
Bacteria;Proteobacteria;, Alphaproteobactena Sghlngomonadales ;Sphingomonadaceae; Sphingobium
Bacteria;Firmicutes; Clostridia;Eubacteriales; Eubacteriaceae;Acetobacterium
Bacteria; Bactermdota Bacter0|d|a Bactemldales Bactemldaceae Bacteroides
Bacteria;Firmicutes;! Clostridia; Oscnlosplrales Oscﬂlosplraceae UCG-002
Bacteria;Actinobacteriota;Actinobacteria; Propionibacteriales;Propionibacteriaceae;Brooklawnia
Bacteria;Proteobacteria; Gammaproteobactena Xanthomonadales;Xanthomonadaceae;Xanthomonas
Bacteria;Bacteroidota;Bacteroidia;Bacteroidales;Paludibacteraceae;Paludibacter
Bacteria;Firmicutes;Clostridia; Osullosplrales Osclllosplraceae Oscillbacter
Bacteria; Proteobacteria; ;Alphaproteobacteria;Rhodobacterales;Rhodobacteraceae;Paracoccus

I Bacteria; Thermotogota Thermotogae Kosmotogales; Kosmotogaceae Mesotoga

Bacteria;Spirochaetota; Spirochaetia;Spirochaetales; Spirochaetaceae; Sphaerochaeta

Bacteria;Firmicutes;Negativicutes;Acidaminococcales;Acidaminococcaceae;Acidaminococcus

Bacteria: Proteobacteria; Gammaproteobacteria; Pseudomonadales;Pseudomonadaceae;Azotobacter

Archaea;Halobacterota;Methanomicrobia;Methanomicrobiales; Methanoregulaceae Methanolinea

Bacteria: Firmicutes;Clostridia;Christensenellales;Christensenellaceae; Christensenellaceae_R-7 _group

Bacteria;Bacteroidota;Bacteroidia; Bacteroidales;Bacteroidetes_vadinHA17;Bacteroidetes vadinHAL7

Bacteria; Actlnobactenota Actlnobactena Proplonlbactenales Proplonlbactenaceae Acidipropionibacterium

Bacteria;Actinobacteriota;Actinobacteria;Micrococcales;Cellulomonadaceae;Cellulomonas

Bacteria;Proteobacteria; Gammaproteobactena Burkholdenales Rhodocyclaceae Dechloromonas

Baﬁterla Bacteroidota; Chlorobia;Chlorobiales; Chlorobiaceae;Chlorobium

Others

Taxa

Archaea;Euryarchaeota;Methanobacteria;Methanobacteriales;Methanobacteriaceae;Methanobrevibacter
Archaea;Euryarchaeota;Methanobacteria;Methanobacteriales;Methanobacteriaceae;Methanobacterium
Bacteria;Synergistota; Synergistia; Synergistales; Synergistaceae;uncultured
Bacteria;Firmicutes;Clostridia;Clostridiales; Clostridiaceae;Clostridium_sensu_stricto_12

Bacteria; Actmobactenota Coriobacteriia; Coriobacteriales; Eggerthellaceae;Gordonibacter
Bacteria;Proteobacteria;, Alphaproteobactena Sghlngomonadales ;Sphingomonadaceae; Sphingobium
Bacteria;Firmicutes; Clostridia;Eubacteriales; Eubacteriaceae;Acetobacterium

Bacteria; Bactermdota Bacter0|d|a Bactemldales Bactemldaceae Bacteroides

Bacteria;Firmicutes;! Clostridia; Oscnlosplrales Oscﬂlosplraceae UCG-002
Bacteria;Actinobacteriota;Actinobacteria; Propionibacteriales;Propionibacteriaceae;Brooklawnia
Bacteria;Proteobacteria; Gammaproteobactena Xanthomonadales;Xanthomonadaceae;Xanthomonas
Bacteria;Bacteroidota;Bacteroidia;Bacteroidales;Paludibacteraceae;Paludibacter
Bacteria;Firmicutes;Clostridia; Osullosplrales Osclllosplraceae Oscillbacter

Bacteria; Proteobacteria; ;Alphaproteobacteria;Rhodobacterales;Rhodobacteraceae;Paracoccus
Bacteria; Thermotogota Thermotogae Kosmotogales; Kosmotogaceae Mesotoga
Bacteria;Spirochaetota; Spirochaetia;Spirochaetales; Spirochaetaceae;Sphaerochaeta
Bacteria;Firmicutes;Negativicutes;Acidaminococcales;Acidaminococcaceae;Acidaminococcus
Bacteria: Proteobacteria; Gammaproteobacteria; Pseudomonadales;Pseudomonadaceae;Azotobacter
Archaea;Halobacterota;Methanomicrobia;Methanomicrobiales; Methanoregulaceae Methanolinea
Bacteria: Firmicutes;Clostridia;Christensenellales;Christensenellaceae; Christensenellaceae_R-7. _group
Bacteria;Bacteroidota;Bacteroidia; Bacteroidales;Bacteroidetes_vadinHA17;Bacteroidetes vadinHAL7
Bacteria; Actlnobactenota Actlnobactena Proplonlbactenales Proplonlbactenaceae Acidipropionibacterium
Bacteria;Actinobacteriota;Actinobacteria;Micrococcales; Cellulomonadaceae;Cellulomonas
Bacteria;Proteobacteria; Gammaproteobactena Burkholdenales Rhodocyclaceae Dechloromonas
Baﬁterla Bacteroidota;Chlorobia;Chlorobiales; Chlorobiaceae;Chlorobium

Others
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(B) Collated biom file
Supplementary Figure 11. Izadi et al 2020 (Mantel R = 0.996 p < 0.001 ***)

Taxa

Bacteria;Firmicutes;Clostridia; Eubacteriales; Eubacteriaceae;Acetobacterium
Bacteria;Firmicutes;Negativicutes; Veillonellales-Selenomonadales; ;Sporomusaceae;Sporomusa
Bacteria; Splrochaetota Spirochaetia;Spirochaetales; Splrochaetaceae uncultured
Archaea;Euryarchaeota;Methanobacteria;Methanobacteriales;Methanobacteriaceae;Methanobrevibacter
Bacteria;Proteobacteria;, Alphaproteohactena Rhodobacterales;Rhodobacteraceae; Thioclava
Bacteria;Firmicutes;Bacilli;Bacillales;Sporolactobacillaceae; Sporolactobacﬂlus
Bacteria;Actinobacteriota;Actinobacteria; Actinomycetales;Actinomyc ;Actinomy
Bacteria;Bacteroidota;Bacteroidia;Bacteroidales;Prevotellaceae;Prevotella
Bacteria;Synergistota; Synergistia; Synerglstales nergistaceae;JGI-0000079-D21
Bacteria;Desulfobacterota; Desulfovibrionia; Desulfovibrionales; Desulfovibrionaceae; Desulfovibrio
Bacteria;Proteobacteria; Gammaproteobactena Pseudomonadales;Moraxellaceae;Acinetobacter
Bacteria;Proteobacteria,Gammaproteobacteria;Burkholderiales; Rhodocyclaceae Dechlorobacter
Bacteria;Firmicutes;BacilIi;Bacillales;Planococcaceae;Rummeliibacillus
Bacteria;Bacteroidota;Bacteroidia;Bacteroidales;Rikenellaceae;Rikenellaceae
Archaea;Euryarchaeota;Methanobacteria;Methanobacteriales;Methanobacteriaceae;Methanobacterium
Bacteria;Bacteroidota;Bacteroidia;Bacteroidales; D¥sgonomonadaceae ;Petrimonas
Bacteria;Bacteroidota;Bacteroidia; Sphingobacteriales;Lentimicrobiaceae;Lentimicrobium
Bacteria;Firmicutes;Clostridia;PeptostreptococcaIes T|SS|ereIIaIes Peptostreptococcales Tissierellales;Soehngenia
Bacteria;Firmicutes;Clostridia;Christensenellales; Chrlstensenellaceae;ChristenseneIlaceaeiR-Lgroup
Bacteria;Synergistota; Synert |st|a Synergistales; Syner istaceae;Syner-01
Bacteria;Campilobacterota; ampylobacterla Campylobacterales;Sulfurimonadaceae;Sulfuricurvum
Bacteria;Proteobacteria;Gammaproteobacteria; Xanthomonadales: Xanthomonadaceae; Stenotrophomonas
Bacteria;Chloroflexi;Anaerolineae;Anaerolineales; Anaerolineaceae;Anaerolineaceae_UCG-001
Bacteria: Desulfobacterota; Desulfovibrionia; Desulfovibrionales; Desulfovibrionaceae; Bilophila
gaﬁterla Bacteroidota;Bacteroidia;Bacteroidales;Bacteroidaceae; Bacteroides

thers

Taxa

1l Bacteria;Firmicutes;Clostridia; Eubacteriales;Eubacteriaceae;Acetobacterium
Bacteria:Firmicutes: Negatlvmutes Veillonellales-Selenomonadales; ;Sporomusaceae;Sporomusa
Bacteria;; Synerglstota Synerﬂlstla ;Synergistales;Synergistaceae; uncultured
Archaea’ Euryarchaeota;Methanobacteria;Methanobacteriales;Methanobacteriaceae;Methanobrevibacter
Bacteria;Proteobacteria;, Alphaproteobacterla Rhodobacterales;Rhodobacteraceae; Thioclava
Bacteria;Firmicutes;Bacilli;Bacillales;Sporolactobacillaceae; Sporolactobacnllus
Bacteria;, Actlnobactenota Actinobacteria; ;Actinomycetales;Actinomycetaceae;Actinomycetaceae
Bacterla Bacteroidota; Bactermdla Bacteroidales;Prevotellaceae;Prevotella
Bacteria;Synergistota; Synerglstla Synerglstales nergistaceae; \JGI-0000079-D21
Bacteria;Desulfobacterota; Desulfovibrionia; Desulfovibrionales; Desulfovibrionaceae; Desulfovibrio
Bacteria;Proteobacteria; Gammaproteobacterla Pseudomonadales;Moraxellaceae;Acinetobacter
Bacteria:Prmeobacteria:Gammaproteobacteria;Burkholderiales:Rhodocyclaceae;Dechlorobacter
Bacteria;Firmicutes;Bacilli;Bacillales;Planococcaceae;Rummeliibacillus
Bacteria; Bacteroldota Bactermdla Bactermdales leenellaceae Rikenellaceae
[ | Archaea Euryarchaeota Methanobactena Methanobactenales Methanobacterlaceae Methanobacterium
Bacteria;Bacteroidota;Bacteroidia;Bacteroidales; Dysgonomonadaceae Petrimonas
I Bacteria;Bacteroidota;Bacteroidia; Sphlngobactenales Lentimicrobiaceae;Lentimicrobium
Bacteria;Firmicutes;! Clostndla Peptostreptococcales-Tissierellales; Peptostreptococcales -Tissierellales;Soehngenia
H Bacteria:Firmicutes:Clostridia: Christensenellales;Christensenellaceae; Christensenellaceae_R-7_group
Bacteria;; Synerglstota Syner istia; ;Synergistales; Syner istaceae; Sgner-ol
I Bacteria;Campilobacterota; ampylobactena Campylobacterales;Sulfurimonadaceae;Sulfuricurvum
Bacteria;Proteobacteria;Gammaproteobacteria;Xanthomonadales; Xanthomonadaceae; Stenotrophomonas
Bacteria;Chloroflexi;Anaerolineae;Anaerolineales;Anaerolineaceae;Anaerolineaceae_UCG-001
1l Bacteria;Desulfobacterota;Desulfovibrionia;Desulfovibrionales; Desuifovibrionaceae; ;Bilophila
= gaﬁterla Bacteroidota;Bacteroidia; Bacter0|dales Bactermdaceae Bacteroides
thers




(A) Individual biom file

I ——
I
I

Taxa

B Archaea;Euryarchaeota;Methanobacteria;Methanobacteriales;Methanobacteriaceae;Methanobacterium
Bacteria;Synergistota; Synerﬂlsﬂa Synerglstales Synerglstaceae uncultured
Archaea;Euryarchaeota;Methanobacteria;Methanobacteriales;Methanobacteriaceae;Methanobrevibacter
Bacteria,Cloacimonadota;Cloacimonadia;Cloacimonadales;W27,W27
Bacteria;Bacteroidota;Chiorobia;Chlorobiales;Chlorobiaceae;Chlorobium
Bacteria; Actlnobactenota Coriobacteriia; OPB41 OPB41; OPB41
Bacteria; Camgllobacterota Campylobactena Campylobacterales Sulfurimonadaceae; Sulfuricurvum
Archaea;Halobacterota;Methanosarcinia;Methanosarciniales;Methanosaetaceae; Methanosaeta
Bacteria;Desulfobacterota;Desulfovibrionia;Desulfovibrionales;Desulfovibrionaceae;Desulfovibrio
Bacteria;Proteobacteria,Gammaproteobacteria;Burkholderiales;Methylophilaceae; Methylophilaceae
Bacteria;Bacteroidota;Ignavibacteria;Ignavibacteriales;gnavibacteriaceae;lgnavibacterium
Bacteria;Bacteroidota;Bacteroidia; Sphingobacteriales;Lentimicrobiaceae;Lentimicrobium
Bacteria;Cloacimonadota;Cloacimonadia;Cloacimonadales;Cloacimonadaceae;Candidatus_Cloacimonas
Bacteria;Proteobacteria; Gammaproteobactena Sallnlsphaerales Sollmonadaceae Solimonas

l Bacteri a;Bacteroidota;Bacteroidia;SphingobacteriaIes;Lentimicrobiaceae;Lentimicrobiaceae
Bacteria; Thermotogota; Thermotogae;Kosmotogales;Kosmotogaceae;Mesotoga

B Bacteria;Cloacimonadota;Cloacimonadia;Cloacimonadales;Cloacimonadaceae;LNR_A2-18

I Bacteria:Firmicutes; Bacilli Izemoplasmatales Izemoplasmataceae Izemoplasmatac

1

[]

[

1

o
=
o

Proportions
o
u
o

eae
Archaea’Nanoarchaeota;Nanoarchaeia;Woesearchaeales;SCGC D5;SCGC_AAA011-D5
Archaea’Halobacterota;Methanomicrobia;Methanomicrobiales; Me"hanospmllaceae Methanospirillum
Bacteria;Desulfobacterota; Desulfuromonadia;Geobacterales; Geobacteraceae;Geobacter
Bacteria;Proteobacteria; Gammaproteobactena Pseudomonadales Moraxellaceae Acinetobacter
Bacteria;Spirochaetota; Leptosplrae Leptospirales;Leptospiraceae; Leptonema
Bacteria;Desulfobacterota;Desulfomonilia; Desulfomonilales; Desulfomonilaceae;Desulfomonile
Baﬁtena Firmicutes;Clostridi
Others

0.25

12020
Sample

eptostreptococcales Tissierellales; Acidaminobacteraceae;Acidaminobacter
0.00

0.

3
a

Proportions
I
(%))
o

Taxa
B Archaea;Euryarchaeota;Methanobacteria;Methanobacteriales;Methanobacteriaceae;Methanobacterium
0 Bacteria;Proteobacteria; Gammaproteobactena Burkholderiales; Hydrogenophllaceae uncultured
Archaea Euryarchaeota;Methanobacteria;Methanobacteriales; Methanobacterlaceae Methanobrevibacter
Bacteria;Cloacimonadota;Cloacimonadia; Cloacimonadales;W27;w27
Bacteria;Bacteroidota;Chiorobia;Chlorobiales;Chlorobiaceae;Chlorobium
Bacteria;Actinobacteriota;Coriobacteriia;,0PB41;0PB41;,0PB41
Bacteria;Cam ilobacterota; Campylobactena Campylobacterales Sulfurimonadaceae;Sulfuricurvum
Archaea Halobacterota; Methanosarcmla Methanosarciniales;Methanosaetaceae; Methanosaeta
Bacteria;Desulfobacterota;Desulfovibrionia;Desulfovibrionales;Desulfovibrionaceae;Desulfovibrio
Bacteria;Proteobacteria;Gammaproteobacteria;Burkholderiales; Methylophilaceae;Methylophilaceae
Bacteria;Bacteroidota;Ignavibacteria;lgnavibacteriales;|gnavibacteriaceae;Ignavibacterium
Bacteria;Bacteroidota;Bacteroidia; Sphingobacteriales;Lentimicrobiaceae;Lentimicrobium
Bacteria;Cloacimonadota;Cloacimonadia;Cloacimonadales;Cloacimonadaceae;Candidatus_Cloacimonas
Bacteria;Proteobacteria;Gammaproteobacteria;Salinisphaerales;Solimonadaceae;Solimonas
Bacteria;Bacteroidota;Bacteroidia; Sphingobacteriales;Lentimicrobiaceae;Lentimicrobiaceae
Bacteria; Thermotogota; Thermotogae;Kosmotogales;Kosmotogaceae;Mesotoga
Bacteria;Cloacimonadota,Cloacimonadia; Cloammonadales Cloammonadaceae LNR_A2-18
Bacteria;Firmicutes;! Bacﬂll Izemoplasr ;lzemoplas ;lzemopla:
 Archaea;Nanoarchaeota;Nanoarchaeia;Woesearchaeales;SCGC AAA011 D5 SCGC_AAA011-D5
— I Archaea;Halobacterota;| Methanomlcrobla Methanomicrobiales; Me—hanosplrlllaceae Methanospirillum

Bacteria;Desulfobacterota; Desulfuromonadia;Geobacterales;Geobacteraceae;Geobacter

(B) Collated biom file
Bacteria;Proteobacteria; Gammaproteobacterla Pseudomonadales;Moraxellaceae;Acinetobacter
1i2020

1.00 I I
— — Bacteria;Spirochaetota;Leptospirae;Leptospirales;Leptospiraceae;Leptonema
_ ﬁ 0 Bacteria;Firmicutes;Clostridia; PePtostreptococcales -Tissierellales;Acidaminobacteraceae;Acidaminobacter
Sample

[ | Bactena Desulfobacterota Desulfomonilia;Desulfomonilales; Desulfornonllaceae Desulfomonile
Supplementary Figure 12. Li et al 2020 (Mantel R =0.997 p < 0.001 **¥*)
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Supplementary Figure 13. Rovina Alsina et al 2020 (Mantel R = 0.983 p < 0.001 ***)

Taxa

Bacteria;Firmicutes;Moorellia;Moorellales;Moorellaceae;Moorella
Bacteria;Firmicutes; Thermoanaerobacteria; Thermoanaerobacterales; Thermoanaerobacteraceae;Caloribacterium
Bacteria:Proteobacteria; Gammaproteobactena Burkholderiales;! Hydrogenophllaceae Tepldlphllus
Bactena Firmicutes;Desulfotomaculia; Desulfotomaculales; Desulfotomaculales Desulfotomaculum
& Bacteria;Firmicutes; Thermovenabulia; Thermovenabulales; Thermovenabulales: s Tepidanaerobacter
Bacteria:Firmicutes;Clostridia; Clostridiales;Caloramatoraceae;Caloramator
Bacteria: Proteobacteria; Gammaproteobacterla Burkholderiales; Rhodocyclaceae;uncultured
Bacteria;Proteobacteria;Gammaproteobacteria;Burkholderiales;Burkholderiaceae;Burkholderia-Caballeronia-Paraburkholderia
Bacteria;Firmicutes;Bacill; Thermicanales; Thermicanaceae; Thermicanus
Bacteria;Firmicutes; TTA-| B61 TTA-B61,TTA-B61,TTA-B61
Bactera Bactemldota Bactermdla Sphingobacteriales: ;Lentimicrobiaceae;Lentimicrobium
Bacteria;Firmicutes;Incertaeisedis; TUI 14;DTU014;DTU014
Bacteria;Proteobacteria;Gammaproteobacteria;Pseudomonadales;Moraxellaceae;Alkanindiges
Bacteria; Synergistota; Synergistia; Synergistales; Synergistaceae; Acetomicrobium
l Bacteria;Proteobacteria; Gammaproteobacteria;Pseudomonadales;Pseudomonadaceae;Pseudomonas
Bacteria: Firmicutes; Thermoanaerobacteria; Thermoanaerobacterales; Family_IIl; Thermoanaerobacterium
1l Bacteria;Proteobacteria; Alphaproteobactena Rhizobiales; Beuenncklaceae CRelatococcus
1 Bacteria;Deferribacterota;Deferribacteres; Deferribacterales; Deferribacteraceae; Calditerrivibrio
Bacteria;Firmicutes;DesquotornacuIia;Desulfotomaculales;DesulfotomaculaIes;Desquofundqus
Bacteria; Desulfobacterota;Desulfovibrionia; Desulfovibrionales; Desulfomicrobiaceae; Desulfomicrobium
I Bacteria; Coprothermohacterota Coprothermobacterla Coprothermobacterales Coprothermobacteraceae Coprothermobacter
N Bacteria;Nitrospirota; Thermodesulfovibrionia; Thermodesulfovibrionales; Thermodesulfovibrionaceae; Thermodesulfovibrio
Bacteria;Firmicutes; Symbiobacteriia; Symblobactenales Symblobacteraceae Symbiobacterium
Bacteria;Firmicutes;Bacilli;Bacillales;Bacillaceae;Bacillus
CB)ar\]:tena ;Firmicutes;Bacill;Alicyclobacillales; AI|cycloba0|llaceae;Effusmaallus
thers

Taxa

Bacteria;Firmicutes;Moorellia;Moorellales;Moorellaceae;Moorella
Bacteria;Firmicutes; Thermoanaerobacteria; Thermoanaerobacterales; Thermoanaerobacteraceae;Caloribacterium
Bacteria;Proteobacteria;,Gammaproteobacteria;Burkholderiales;Hydrogenophilaceae; Tepidiphilus
Bacteria;Firmicutes; Desulfotomaculia; Desulfotomaculales; Desulfotomaculales; Desulfotomaculum
Bacteria;Firmicutes; Thermovenabulia; Thermovenabulales; Thermovenabulales; Tepidanaerobacter
Bacteria;Firmicutes;Clostridia;Clostridiales;Caloramatoraceae;Caloramator
Bacteria;; Synerglstota Synerglstla Synergistales Synerglstaceae uncultured
Bacteria;Proteobacteria;,Gammaproteobacteria;Burkholderiales;Burkholderiaceae;Burkholderia-Caballeronia-Paraburkholderia
Bacteria;Firmicutes;Bacill; Thermicanales; Thermicanaceae; Thermicanus
Bacteria;Firmicutes; TTA-B61;TTA-B61;TTA-B61;TTA-B61
Bacteria;| Bactermdota Bactermdla Sphlngobactenales Lentimicrobiaceae;Lentimicrobium
Bacteria;Firmicutes; Incertae. Sedls DTU014;,DTU014;DTU014
Bacteria; Proteobacteria; Gammaproteobactena Pseudomonadales;Moraxellaceae;AIkanlndiges
Bacteria;Synergistota;Synergistia;Synergistales;Synergistaceae;Acetomicrobium
Bacteria;Proteobacteria;Gammaproteobacteria;Pseudomonadales;Pseudomonadaceae;Pseudomonas
Bacteria: Firmicutes; Thermoanaerobacteria; Thermoanaerobacterales; Family_IIl; Thermoanaerobacterium
Bacteria: Proteobacteria; Alphaproteobactena Rhizobiales;| Beuenncklaceae Chelatococcus
Bacteria;Deferribacterota;Deferribacteres;Deferribacterales;Deferribacteraceae;Calditerrivibrio
Bacteria;Firmicutes;Desulfotomaculia; Desulfotomaculales;Desulfotomaculales;Desulfofundulus
Bacteria;Desulfobacterota;Desulfovibrionia; Desulfovibrionales;Desulfomicrobiaceae;Desulfomicrobium
Bacteria;Coprothermobacterota;Coprothermobacteria;Coprothermobacterales;Coprothermobacteraceae;Coprothermobacter
Bacteria;Nitrospirota; Thermodesulfovibrionia; Thermodesulfovibrionales; Thermodesulfovibrionaceae; Thermodesulfovibrio
Bacteria;Firmicutes;Symbiobacteriia; Symbiobacteriales; Symbiobacteraceae; Symbiobacterium
Bacteria;Firmicutes;Bacilli;Bacillales;Bacillaceae;Bacillus
cB)arxlstena Firmicutes;Bacilli;Alicyclobacillales;Alicyclobacillaceae;Effusibacillus

thers
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Supplementary Figure 14. Bian et al 2021 (Mantel R =0.998 p < 0.001 ***)

axa

I Archaea;Euryarchaeota;Methanobacteria;Methanobacteriales;Methanobacteriaceae;Methanobacterium
Bacteria;Firmicutes;Clostridia;Eubacteriales;Eubacteriaceae;Acetobacterium
Bacteria;Desulfobacterota; Desulfuromonadia;Geobacterales; Geobacteraceae;Geobacter
Bacteria;Proteobacteria; Gammaproteobaetena Pseudomonadales Pseudomonadaceae Pseudomonas
Bacteria;Firmicutes;Negativicutes; Veillonellales-Selenomonadales; Sporomusaceae Sporomusa
Bacteria;Chloroflexi;Anaerolineae; Anaerolineales; Anaerolineaceae;uncultured
Bacteria;Firmicutes;Clostridia; Lachnosplrales Lachnosplraceae Lachnoclostridium
Bacteria;Desulfobacterota; Desilfovibrionia; Desuifovibrionales;Desulfovibrionaceae;Desulfovibrio
Bacteria;Proteobacteria; Gammaprmeobactena Enlerobacterales Enterobacteriaceae; Enterobacter
Bacteria;Firmicutes; Incertae Sedis;DTU014;DTU014;DTU014
Bacteria:Proteobacteria; Gammaproteobacterla Enterobacterales;Enterobacteriaceae;Salmonella
Bacteria;Chloroflexi; Anaerollneae SBR1031;SBR1031;SBR1031
Bacteria;Bacteroidota;Bacteroidia;Bacteroidales;Dysgonomonadaceae;Petrimonas
Bacteria;Proteobacteria;Gammaproteobacteria;Burkholderiales;Comamonadaceae; Thiomonas
Bacteria;Proteobacteria;Gammaproteobactetia; Enterobacterales;Enterobacteriaceae;Escherichia- -Shigella
Bacteria:Firmicutes;Clostridia; Lachnospirales;Lachnospiraceae;Anaerostignum
Bacteria;Synergistota; Synergistia; Synergistales; Synergistaceae;Aminiphilus
0 Bacteria; WPS-2;WPS-2,WPS-2,WPS-2;WPS-2
Bacteria; Thermotogota Thermotogae Petrotogales ,Petrotogaceae;AUTHM297
Bacteria;Bacteroidota;Bacteroidia;Bacteroidales;Williamwhitmaniaceae;BIvii28_wastewater-sludge_group
Bacteria; Bactermdota Bacteroidia; Sphlngobactenales Lentlmlcroblaceae Lentimicrobium
Bacteria: Thermotogota; Thermotogae;Kosmotogales:Kosmotogaceae;Mesotoga
Bacteria;Proteobacteria,Gammaproteobacteria;Burkholderiales; Rhodocyclaceae Thauera
Bacteria; Synergistota; Synergistia; Synergistales; Synergistaceae;S %
gahctena Proteobacteria;Gammaproteobacteria;Burkholderiales;R odocyclaceae Azospira

thers

Taxa

[ ] Archaea;Euryarchaeota;Methanobacteria;Methanobacteriales;Methanobacteriaceae;Methanobacterium
Bacteria;Firmicutes; Clostridia; Eubacteriales; Eubacteriaceae; Acetobacterium
Bacteria;Desulfobacterota;Desulfuromonadia;Geobacterales;Geobacteraceae;Geobacter
Bacteria;Proteobacteria;Gammaproteobacteria; Pseudomonadales;Pseudomonadaceae;Pseudomonas
Bacteria;Synergistota; Synergistia; Synergistales; Synergistaceae; uncultured
Bacteria;Firmicutes;Negativicutes; Veillonellales-Selenomonadales; Sporomusaceae; Sporomusa
Bacteria;Firmicutes;Clostridia;Lachnospirales;Lachnospiraceae;Lachnoclostridium
Bacteria; Desulfobacterota Desulfowbrlonla Desulfovibrionales;Desulfovibrionaceae;Desulfovibrio
Bacteria;Proteobacteria; Gammaproteobactena Enterobacterales;Enterobacteriaceae;Enterobacter
Bacteria;Firmicutes;Incertae_Sedis;DTU014;DTU014;DTU014
Bacteria;Chloroflexi;Anaerolineae;SBR1031;SBR1031;SBR1031
Bacteria; Proteobacteria; Gammaproteobactena Enlerobacterales Enterobacteriaceae;Salmonella
Bacteria:Bacteroidota; Bacteroidia;Bacteroidales; Dysgonomonadaceae Petrimonas
Bacteria; Proteobacteria; Gammaproteobactena Burkholderlales Comamonadaceae; Thiomonas
Bacteria;Proteobacteria;Gammaproteobacteria; Enterobacterales Enterobacteriaceae;Escherichia»shigella
Bacteria; Synergistota; Synergistia; Synergistales; Synergistaceae; Amlnlphllus
Bacteria;Firmicutes;Clostridia;Lachnospirales;Lachnospiraceae;Anaerostignum
Bacteria;WPS-2;WPS-2,WPS-2,WPS-2,WPS-2
Bacteri a;Bacteroidota;Bacteroidia;Sphingobacteriales;Lentimicrobiaceae;Lentimicrobium
Bacteri a;Thermotogota;Thermotogae;Petrotogales;Petrotogaceae;AUTHM297
Bacteria;Bacteroidota;Bacteroidia;Bacteroidales;Williamwhitmaniaceae;BIvii28_wastewater-sludge_group
Bacteria; Thermotogota; Thermotogae;Kosmotogales;Kosmotogaceae;Mesotoga
Bacteria;Proteobacte! ammaproteobacteria;Burkholderiales; Rhodocyclaceae Thauera
Bacteria;Synergistota;Synergistia;Synergistales; Synergistaceae;S %
gaﬁterla Proteobacteria;Gammaproteobacteria;Burkholderiales;R! odocyclaceae Azospira
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Supplementary | Figure 15. Perona-Vico et al 2019 (Mantel R =0.999 p < 0.001 ***)

I Archaea;Euryarchaeota;Methanobacteria;Methanobacteriales;Methanobacteriaceae;Methanobacterium

Bacteria;! Cyanobacterla Cyanobacteriia; Cyanobactenales Chroococudlopsaceae uncultured

Bacteria;Desulfobacterota; Desulfovibrionia; Desulfovibrionales; Desulfovibrionaceae; Desulfovibrio

Bacteria;Bacteroidota; Bactermdla Sphlngobacterlales Lentlmlcroblaceae Lentimicrobium

& Bacteria; Proteobacteria; Alphaproteobacterla Rhizobiales; Beuenncklaceae Methylocystis
Bacteria;Campilobacterota;Campylobacteria; Campylobacterales Sulfurospirillaceae;Sulfurospirillum
Bacteria;Synergistota; Syner%lstla :Synergistales;Synergistaceae;Aminivibrio
Archaea;Euryarchaeota;Methanobacteria;Methanobacteriales;Methanobacteriaceae;Methanobrevibacter
Bacteria;Firmicutes;Negativicutes; Veillonéllales-Selenomonadales; ;Sporomusaceae;Sporomusa
Bacteria;| Proteobacteria; ;Gammaproteobacteria;Burkholderiales; Comamonadaceae’ ;Aquabacterium
Bacteria;Proteobacteria; ;Gammaproteobacteria; Methylococcales Methrlomonadaceae ;:Methylomonas
Bacteria;Proteobacteria;Gammaproteobacteria;Burkholderiales;Methylophilaceae;Methylotenera
Bacteria;Bacteroidota;Bacteroidia;Flavobacteriales; Weeksellaceae; ;Chryseobacterium
Bacteria;Destifobacterota; Desulfuromonadia;Geobacterales;Geobacteraceae; Trichlorobacter

1l Bacteria;Synergistota; Synergistia; Synergistales; Synergistaceae;JGI-0000079-D21
Bacteria;Firmicutes;Clostridia; P?Ptostreptococcales -Tissierellales;Peptostreptococcaceae;Acetoanaerobium

Il Bacteria;Desulfobacterota; Desuifuromonadia;Geobacterales;Geobacteraceae;Geobacter

B Bacteria;Proteobacteria; Alphaproteobactena Rhodospmllales Magnetosplnllaceae Magnetospirillum

Bacteria;Proteobacteria;AIphaproteobacteria;Rhiz0biales;Xanthobacteraceae;Xanthobacter

Bacteria;Proteobacteria;Gammaproteobacteria;Burkholderiales;Rhodocyclaceae;Azonexus

[ Bacteria;Bacteroidota;Bacteroidia;Bacteroidales; Dysgonomonadaceae Petrimonas

[ Bacteria:Proteobacteria; Gammaproteobacterla Pseudomonadales;Moraxellaceae;Acinetobacter
Bacteria;Campilobacterota;Campylobacteria;Campylobacterales; Sulfurimonadaceae:Sulfuricurvum

I Bacteria;Proteobacteria;Gammaproteobacteria; Xanthomonadales; Xanthomonadaceae; Lysobacter
Bacteria;Proteobacteria;Gammaproteobacteria;Burkholderiales; Burkholderiaceae;Burkholderia-Caballeronia-Paraburkholderia

Others

Taxa

[ ] Archaea;Euryarchaeota;Methanobacteria;Methanobacteriales;Methanobacteriaceae;Methanobacterium
Bacteria;Chloroflexi;Anaerolineae;Anaerolineales; Anaerolineaceae;uncultured
Bacteria;Desulfobacterota; Desulfovibrionia;Desulfovibrionales; Desulfovibrionaceae; Desulfovibrio
Bacteria:Bacteroidota;Bacteroidia; Sphlngobactenales Lentimicrobiaceae;Lentimicrobium
Bacteria;| Proteobacteria; ;Alphaproteobacteria;Rhizobiales;| Beuenncklaceae Methylocystis
Bacteria; Campllobactemta Campylobacteria; Campylobacterales Sulfurospirillaceae;Sulfurospirillum
Bacteria;Synergistota; Syner]c!llstla ;Synergistales;Synergistaceae;Aminivibrio
Archaea;Euryarchaeota;Methanobacteria;Methanobacteriales;Methanobacteriaceae;Methanobrevibacter
Bacteria;Firmicutes;Negativicutes; Veillonellales-Selenomonadales; Sporomusaceae; Sporomusa
Bacteria: Proteobacteria Gammaproteobacteria;Burkholderiales;! Comamonadaceae’ ;Aquabacterium
Bacteria;Proteobacteria;Gammaproteobacteria;Meth Iococcales Methylomonadaceae;Methylomonas
Bacteria;Proteobacteria;Gammaproteobacteria;Burkholderiales; Meth: ophilaceae; Methylotenera
Bacteria:Bacteroidota;Bacteroidia;Flavobacteriales;Weeksellaceae;C ryseobacterium
Bacteria; Desulfobacterota Desulfuromonadla Geobacterales Geobacteraceae Trichlorobacter
Bacteria;Synergistota; Synerglstla Synerglstales Synerglstaceae JGI-0000079-D21
Bacteria;Firmicutes;Clostridia; P?Ptoﬁreptococcales -Tissierellales;Peptostreptococcaceae;Acetoanaerobium
Bacteria;Desulfobacterota; Desuifuromonadia;Geobacterales;Geobacteraceae;Geobacter
Bacteria;Proteobacteria; Alphaproteobactena Rhodosplrlllales Magnelosplrlllaceae Magnetospirillum
Bacteria;Proteobacteria;Alphaproteobacteria;Rhizobiales; Xanthobacteraceae; Xanthobacter
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Bacteria;Campilobacterota;Campylobacteria;Campylobacterales; ulfunmonadaceae Sulfuricurvum
Bacteria;Proteobacteria;Gammaproteobacteria;Xanthomonadale: nthomonadaceae; Lysobacter
cB)arxlstena Proteobacteria;Gammaproteobacteria;Burkholderiales; Burkholdenaceae Burkholderia-Caballeronia-Paraburkholderia
thers




Supplementary Table 1. List of research articles included in this meta-analysis

Authors Title Year | Journal DOI Bioproject
number
Algahtani Enrichment of Marinobacter sp. and 2019 | Frontiersin 10.3389/fmicb.2019.02563 PRINA545216
etal. halophilic homoacetogens at the biocathode of microbial microbiology
electrosynthesis system inoculated with red sea brine pool
Algahtani Enrichment of salt-tolerant CO.—fixing communities in 2020 | Science of the 10.1016/j.scitotenv.2020.142668 | PRINA631224
etal. microbial electrosynthesis systems using porous ceramic total
hollow tube wrapped with carbon cloth as cathode and for environment
CO2 supply
Bianetal. | Resistance assessment of microbial electrosynthesis for 2021 | Bioresource 10.1016/j.biortech.2020.124177 Data provided
biochemical production to changes in delivery methods and technology by Authors
CO; flow rates
Cai etal. Semiquantitative detection of hydrogen-associated or 2020 | Applied and 10.1128/AEM.01056-20 PRINA629292
hydrogen-free electron transfer within methanogenic biofilm environmental
of microbial electrosynthesis microbiology
Chu et al. Waste C1 gases as alternatives to pure CO; improved the 2020 | ACS sustainable | 10.1021/acssuschemeng.0c02515 | Data provided
microbial electrosynthesis of C4 and C6 carboxylates chemistry & by Authors
engineering
Dessi et al. | Carboxylic acids production and electrosynthetic microbial 2021 | Bioelectrochemi | 10.1016/j.bioelechem.2020.10768 | PRINA659986
community evolution under different CO, feeding regimens stry 6
Izadi etal. | Parameters influencing the development of highly conductive | 2020 | NPJ biofilms 10.1038/s41522-020-00151-x PRINA663785
and efficient biofilm during microbial electrosynthesis: the and
importance of applied potential and inorganic carbon source microbiomes
Izadi etal. | Enhanced bio-production from CO; by microbial 2021 | Faraday 10.1039/d0fd00132¢ Data provided
electrosynthesis (MES) with continuous operational mode discussion by Authors
Izadi etal. | The effect of the polarised cathode, formate and ethanol on 2021 | Applied energy | 10.1016/j.apenergy.2020.116310 | Data provided
chain elongation of acetate in microbial electrosynthesis by Authors
Lietal Startup cathode potentials determine electron transfer 2020 | Journal of CO, | 10.1016/j.jcou.2019.09.013 PRJDB8094
behaviours of biocathodes catalysing CO; reduction to CH4 utilization
in microbial electrosynthesis
Molognoni | How operational parameters affect electromethanogenesis in | 2020 | Frontiers in 10.3389/fenrg.2020.00174 PRINA627951
etal. a bioelectrochemical power-to-gas prototype energy research




Perona- [NiFe]-hydrogenases are constitutively expressed in an 2019 | Plos one 10.1371/journal.pone.0215029 PRINA481232

Vicoetal. | enriched Methanobacterium sp. population during
electromethanogenesis

Ragab et al. | Evidence of spatial homogeneity in an electromethanogenic 2019 | Frontiers in 10.3389/fmich.2019.01747 PRINA541055
cathodic microbial community microbiology

Ragab et al. | Effects of set cathode potentials on microbial electrosynthesis | 2020 | Scientific 10.1038/541598-020-76229-5 PRINA543631
system performance and biocathode methanogen function at reports
a metatranscriptional level

Rovira- Thermophilic bio-electro CO, recycling into organic 2020 | Green chemistry | 10.1039/d0gc00320d PRINA557160

Alsina et compounds

al.

Roy et al. Direct utilization of industrial carbon dioxide with low 2021 | Bioresource 10.1016/j.biortech.2020.124289 PRIJNA659908
impurities for acetate production via microbial technology
electrosynthesis

Saheb- Effect of start-up strategies and electrode materials on carbon | 2018 | Applied and 10.1128/AEM.02242-17 PRINA412029

Alam et al. | dioxide reduction on biocathodes environmental

microbiology

Song etal. | Hydrothermal synthesis of MoS; nanoflowers for an efficient | 2020 | Journal of CO, | 10.1016/j.jcou.2020.101231 Data provided
microbial electrosynthesis of acetate from CO; utilization by Authors

Tianetal. | Mo.C-induced hydrogen production enhances microbial 2019 | Biotechnology | 10.1186/s13068-019-1413-z Data provided
electrosynthesis of acetate from CO; reduction for biofuels by Authors

Tianetal. | Artificial electron mediator with nanocubic architecture 2020 | ACS sustainable | 10.1021/acssuschemeng.0c01276 | Data provided
highly promotes microbial electrosynthesis from carbon chemistry & by Authors
dioxide engineering

Yang et al. | Mixed-culture biocathodes for acetate production from CO, 2021 | Science of the 10.1016/j.scitotenv.2021.148128 | Data provided
reduction in the microbial electrosynthesis: Impact of total by Authors
temperature environment

Zhou et al. | Optimization of a newly developed electromethanogenesis 2021 | Journal of 10.1016/j.jhazmat.2020.124363 Data provided
for the highest record of methane production hazardous by Authors

materials







