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Composition and functional diversity of bacterial communities 
during swine carcass decomposition

Michelle Miguel1, Seon-Ho Kim1, Sang-Suk Lee1, and Yong-Il Cho1,*

Objective: This study investigated the changes in bacterial communities within decomposing 
swine microcosms, comparing soil with or without intact microbial communities, and under 
aerobic and anaerobic conditions.
Methods: The experimental microcosms consisted of four conditions: UA, unsterilized 
soil–aerobic condition; SA, sterilized soil–aerobic condition; UAn, unsterilized soil–anaerobic 
condition; and San, sterilized soil–anaerobic condition. The microcosms were prepared by 
mixing 112.5 g of soil and 37.5 g of ground carcass, which were then placed in sterile con
tainers. The carcasssoil mixture was sampled at day 0, 5, 10, 30, and 60 of decomposition, 
and the bacterial communities that formed during carcass decomposition were assessed 
using Illumina MiSeq sequencing of the 16S rRNA gene.
Results: A total of 1,687 amplicon sequence variants representing 22 phyla and 805 genera 
were identified in the microcosms. The Chao1 and Shannon diversity indices varied in 
between microcosms at each period (p<0.05). Metagenomic analysis showed variation in 
the taxa composition across the burial microcosms during decomposition, with Firmicutes 
being the dominant phylum, followed by Proteobacteria. At the genus level, Bacillus and 
Clostridium were the main genera within Firmicutes. Functional prediction revealed that 
the most abundant Kyoto encyclopedia of genes and genomes metabolic functions were 
carbohydrate and amino acid metabolisms.
Conclusion: This study demonstrated a higher bacteria diversity in UA and UAn microcosms 
than in SA and SAn microcosms. In addition, the taxonomic composition of the microbial 
community also exhibited changes, highlighting the impact of soil sterilization and oxygen 
on carcass decomposition. Furthermore, this study provided insights into the microbial 
communities associated with decomposing swine carcasses in microcosm.
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INTRODUCTION

Outbreaks of contagious animal diseases such as footandmouth disease and African 
swine fever can lead to significant losses in the livestock industry [1]. Burial is a commonly 
used method for disposing of both daily and diseaserelated animal mortalities [2]. However, 
the metabolites from decomposing carcasses may have adverse effects on the environment, 
such as soil and groundwater pollution, as well as posing a risk to human and animal 
health [3]. The decomposition of carcasses can cause dynamic changes in the bacterial 
communities in the soil, which can adversely affect the environment and lead to possible 
disease outbreak. 
 During a disease outbreak, proper disposal of animals associated with infectious patho
gens should be implemented to minimize the risk of disease spreading. The disinfection 
of burial pits for contagious diseaserelated animal mortalities is usually performed to re
duce the spread of disease or reduce the contamination in the environment [4]. Some 
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methods for soil sterilization are through the use of chemicals 
or heat which can be effective in killing off the microorganisms 
in the soil [5]. Owing to the heat generated during sterilization, 
there are decreases in microbial biomass and enzyme activity, 
resulting in the inactivation of enzymes released by soil micro
organisms. The decomposition of buried carcasses mostly 
relies on the capacity of microbes to generate extracellular 
proteolytic enzymes, which aid in the breakdown of complex 
organic matter polymers into smaller oligomeric and mono
meric molecules [6]. The rate of carcass decomposition is 
significantly influenced by microbial activity both within, 
on, and around the carcasses, as it contributes to the mainte
nance of soil quality through its involvement in organic 
matter dynamics, nutrient cycling, and decomposition [7]. 
In addition, various biotic and abiotic factors can influence 
the carcass and can cause an adverse effect in the soil micro
biome [8].
 Aside from the sterilization of soil, the availability of oxy
gen can affect decomposition and contribute to the changes 
in the microbial community during carcass decomposition. 
Various studies have shown that decomposition typically 
occurs at a faster rate under aerobic conditions [9], while 
others report faster decomposition under anaerobic conditions 
[10]. The microbial communities involved in the decompo
sition of animal carcasses may vary depending on whether 
the animals were buried or left to decompose naturally in the 
environment; thus, different aerobic and anaerobic bacteria 
may be involved in the decomposition of animal carcasses. 
 Several studies have been conducted to characterize the 
microbial community composition in decomposing carcass
es. However, limited research has been conducted on the 
microbial community structure of swine carcasses in soil, 
with or without indigenous microbial communities, during 
aerobic or anaerobic decomposition. These factors may con
tribute to the changes in the microbial community composition 
in decomposing carcasses. Therefore, it is necessary to inves
tigate the changes in the bacterial community in animal 
burial soil. Thus, the present study focused on the investiga
tion of the changes in the composition and functional diversity 
of bacterial communities of decomposing swine carcasses in 
a burial microcosm under the influence of various condi
tions: carcasses buried in either i) unsterilized soil (soil with 
an intact microbial community) or ii) soil that was sterilized 
and was incubated either aerobically or anaerobically.

MATERIALS AND METHODS

Ethical statement
This study was conducted in accordance with the guidelines 
and regulations set by the Institutional Animal Care and Use 
Committee (Approval number: SCNU IACUC20197) of 
Sunchon National University (Suncheon, Korea). All experi

mental protocols were approved by the aforementioned 
governing body.

Soil preparation
Soil (10 kg) was collected from an agricultural field at the 
experimental farm of the Sunchon National University. The 
raw soil comprised sandy loam soil and had a pH (1:5H2O) 
of 5.84 and a moisture content of 23.70%. The soil was sieved 
(2 mm) and split into two portions. One portion of the col
lected soil was sterilized, while the other was kept unsterilized. 
The sterilized soil was prepared by autoclaving the soil (121°C 
at 15 psi for 30 minutes) thrice over 4 days to eliminate mi
crobes, fungi, and their spores [5].

Pre-processing of carcass
A young domestic pig (Sus scrofa L.), weighing 10.0±2.0 kg, 
was purchased commercially and used in the study. The 
swine was sacrificed, and carcasses were preprocessed prior 
to decomposition. The carcass was carefully separated from 
the bones, and the blood and internal organs were collected. 
Following bone removal, the carcass, skin, blood, and internal 
organs were homogenized in a mixer and used for the labo
ratory microcosm to simulate the decomposition process.

Preparation of microcosm for carcass decomposition
A laboratory microcosm was prepared for the decomposi
tion of the swine carcass. The burial microcosms used two 
types of soil (soil with intact microbes (unsterilized soil)); ii. 
soil that was sterilized and two incubation conditions (aero
bic and anaerobic conditions). The experimental microcosms 
were: UA, unsterilized soil – aerobic condition; SA, sterilized 
soil – aerobic condition; UAn, unsterilized soil – anaerobic 
condition; and San, sterilized soil – anaerobic condition 
(Supplementary Figure S1). Soil (112.5 g) and homogenized 
carcass (37.5 g) were mixed thoroughly and distributed into 
sterile containers (dimensions: 109 mm×152 mm×58 mm). 
The soil/carcass ratio depicts the heavy burial conditions of 
an estimated 550 pig carcasses in a 100 m2 burial area [11]. 
The anaerobic condition was achieved by sealing the con
tainer and placing it in a 5% CO2 incubator, while for aerobic 
conditions, the lid of the container was pierced to allow air 
to pass through the hole before placing it in the incubator. 
All experimental setups were conducted in triplicate and in
cubated at 25°C for a total of 60 days.

Sample collection
Approximately 10 g of the carcasssoil mixture samples were 
collected from the microcosms at the initial placement time 
and after 5, 10, 30, and 60 days of decomposition. The sam
ples were placed in sterile conical tubes and kept at –80°C 
until used.
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Library construction and amplicon sequencing
The carcasssoil samples were sent to Macrogen Inc. (Seoul, 
Korea) for metagenomic sequencing analysis. The bacterial 
communities were characterized by analyzing the V3V4 re
gion of the 16S rRNA gene according to the 16S Metagenomics 
Library Prep Guide (15044223 Rev. B) [12]. Pairedend se
quencing was performed on a MiSeq platform (Illumina, 
San Diego, CA, USA) using v3 reagents at Macrogen Inc. 
(Korea). 

Bioinformatics and data analyses
Following sequencing, the raw data was classified by sample 
using an index sequence, and pairedend FASTQ files were 
generated for each sample. Subsequently, the raw sequences 
were demultiplexed, and barcodes and adaptors sequence 
were removed using the Cutadapt v3.2 program [13]. Se
quence reads were clustered into amplicon sequence variants 
(ASVs) according to the standard pipeline workflow of Di
visive Amplicon Denoising Algorithm 2 (DADA2) v1.18.0 
[14]. For the pairedend reads, forward and reverse reads 
were truncated at 250 bp and 200 bp, respectively, and se
quences with expected errors of ≥2 were excluded. The 
QIIME v1.9 program was used for the comparative analysis 
of the microbial community [15]. Each of the DNA sequences 
was annotated to the species level using BLAST+ (v.2.9.0) 
against the Reference Database (NCBI 16S Microbial DB) 
[16]. 
 Data analysis and visualization were conducted using the 
MicrobiomeAnalyst webbased tool [17,18]. The processed 
sequence data were imported into MicrobiomeAnalyst and 
filtered for low count and low variance using the default set
tings. This resulted in the removal of 631 low abundance 
features based on prevalence and 39 low variance features 
based on interquantile range). Subsequently, data normaliza
tion was performed using 'total sum scaling' as the scaling 
method. Shannon’s diversity index and Chao1 richness were 
calculated and used to compare the alpha diversity in the 
microcosms. Statistical analysis was performed using the 
general linear model procedure of the Statistical Analysis 
System (SAS) program version 9.4 (SAS Institute Inc., Cary, 
NC, USA). Twoway analysis of variance was used to examine 
the effects of the presence or absence of soil microbes, oxy
gen availability, and their interaction in the alpha diversity 
indices. Tukey's honestly significant difference post hoc test 
was used to compare significant differences between burial 
microcosms at each time point, with a significance level set 
at p<0.05. Beta diversity at the genus level was assessed based 
on the BrayCurtis distance method, and the results were visu
alized using principal coordinate analysis (PCoA). Bacterial 
abundance profiles at the phylum, genus, and species levels 
were represented using stacked bar graphs. Venn diagram of 
unique and core bacterial genera was drawn using jvenn [19] 

to highlight the similarities and shared sequences between 
the different microcosms. Analysis of the core microbiome 
was carried out at the genus level using the MicrobiomeAnalyst 
with sample prevalence at 20% and a relative abundance cutoff 
of 0.01%. 

Prediction of functional profile of bacterial 
communities in decomposing swine carcass 
MicrobiomeAnalyst was employed to predict the functional 
profiles of bacterial communities associated with decomposing 
swine carcasses based on 16S rRNA gene sequencing data 
[17,18]. The ASV table and metadata table were uploaded to 
the Marker Data Profiling Module. Functional profiles were 
determined by analyzing the ASVs using Tax4Fun in Micro
biomeAnalyst. The resulting Kyoto encyclopedia of genes 
and genomes (KEGG) Orthology (KO) table [20] was then 
imported to the Shotgun Data Profiling Module, and diversity 
and association analyses were investigated.

RESULTS

Bacterial species richness and diversity
The alpha diversity represented by Chao1 and Shannon’s 
diversity indices for the different microcosms is shown in 
Figure 1. Chao1 showed significant differences among burial 
microcosms (p<0.05) in all time points (Figure 1a). Chao1 
was significantly higher (p<0.05) in UA and UAn micro
cosms than in SA and SAn microcosms during the initial 
placement, then decreased throughout the decomposition 
period. At the end of the study period, lowest Chao1 were 
observed in UA, SA, and SAn microcosms. The Shannon’s 
diversity index showed significant differences among the 
microcosms in all periods (p<0.05) (Figure 1b). At day 0, 
Shannon index in UA and UAn were significantly higher 
compared to SA and SAn microcosms. At days 5, 10, 30, and 
60, Shannon index was significantly different between treat
ments (p<0.05). Moreover, the Shannon’s diversity index in 
the UA and UAn microcosms were higher than those in SA 
and SAn microcosms until day 30. At day 60, Shannon’s di
versity index were higher in UAn and SAn than in UA and 
SA microcosms (p<0.05). 
 Comparisons of the microcosms at different time points 
using PCoA revealed that the samples at day 0 showed a 
welldifferentiated bacterial profile. Moreover, axis 1 and 
axis 2 explained 52% and 26.9% of the variance, respectively. 
The first two principal components (Axis1+Axis2) accounted 
for 78.9% of the total variation (Figure 2). Microcosm sam
ples on days 5 and 10 were grouped together and at different 
distances from the other time points. In addition, at the be
ginning of decomposition (day 0) and after the late stages 
(days 30 and 60), samples were found dispersed in axes, in
dicating a differentiated bacterial community based on 16S 
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rRNA amplicon sequencing.

Core microbiome
In total, 1,687 ASVs were detected in all soil microcosm 
samples, of which 22 phyla, 805 genera, and 1,687 species 
were identified across all samples. The Venn diagram repre
sents the shared bacterial species within all microcosms, as 
well as the unique species within the different samples (Fig
ure 3a). Results showed that 101, 22, 92, and 27 genera were 
uniquely present in UA, SA, UAn, and SAn, respectively 
(Supplementary Table S1). We found 7 unique bacterial genera 
(Alistipes, Natranaerovigra, Acinetobacter, Ralstonia, Achro-
mobacter, Novosphingobium, and Comomonas) between UA 
and SA (Supplementary Table S2). In addition, 7 unique 
bacterial genera (Geothermomicrobium, Ramlibacter, Jeotgal-
ibacillus, Allisonella, Rothia, Thermobacillus, and Neglecta) 
were identified between UAn and SAn. Meanwhile, 208 and 

10 unique genera were found between UA and UAn micro
cosms and SA and SAn microcosms, respectively. Moreover, 
we found 214 genera were shared among all four microcosms 
(Supplementary Table Table S3). Although 805 genera were 
identified in the analyzed samples, 14 genera, Clostridium, 
Bacillus, Lactobacillus, Pseudescherichia, Enterococcus, Para-
clostridium, Eubacterium, Pediococcus, Anaerosalibacter, 
Rummeliibacillus, Schnuerera, Terrisporobacter, Corynebac-
terium, and Neobacillus, constituted the core microbiome of 
the analyzed samples from the swine burial microcosms 
(Figure 3b). 

Bacterial community composition during 
decomposition
The taxonomic composition of each microcosm was ana
lyzed and compared at the phylum, genus, and species levels. 
The dominant taxa varied among the microcosms at different 
time points. Evaluation of the bacterial ASVs revealed that 
Firmicutes was the major phylum identified in all the micro
cosms, followed by Proteobacteria and Actinobacteria (Figure 
4). 
 Classification of the identified bacterial ASVs revealed 
that during the initial day (day 0), Firmicutes was the most 
dominant phylum in the burial microcosm, which repre
sented 57.62%, 90.68%, 57.43%, and 90.30% of the relative 
abundances for UA, SA, UAn, and SAn microcosms, respec
tively. Actinobacteria was the next most abundant phylum 
in the UA (17.92%) and UAn (17.84%) microcosms. On day 
5, the relative abundance of Firmicutes increased in UA 
(79.98%) and UAn (75.39%), whereas the abundance was 
reduced in SA (53.66%) and SAn (68%). Proteobacteria in
creased in abundance in all samples, particularly in SA 
(45.89%), and SAn (31.52%). After 10 days, the relative abun
dance of Proteobacteria was reduced in all samples, more 
particularly in SA and SAn, where an apparent reduction in 
abundance was observed. Moreover, Firmicutes increased in 
abundance in all samples and became the most abundant 
phylum at this point. On subsequent days (days 30 and 60), 
a clear domination of the members of the phylum Firmicutes, 
which represented 96% to 99% of the population in all sam
ples was observed, whereas the abundance of other bacterial 
phyla decreased.
 As shown in Figure 5, Bacillus, Clostridium, Enterococcus, 
and Lactobacillus were among the major bacterial genera in 
the microcosms. The abundances of these bacterial genera 
shifted throughout the decomposition period. On day 0, 
Lactobacillus and Clostridium were the most dominant genera 
in the samples; however, a higher abundance was observed 
in microcosms SA and SAn than what was seen in UA and 
UAn. After 5 days, Clostridium, Pseudescherichia, Enterococcus, 
Paraclostridium, and Pediococcus were among the genera 
that increased in abundance. Moreover, the abundance of 

Figure 1. Alpha diversity metrics of the bacterial community of de-
composing swine carcasses in different burial microcosms at each 
time point: (a) Chao1 and (b) Shannon diversity index. The error bar 
represents the standard error of the mean. UA, unsterilized soil–aer-
obic condition; SA, sterilized soil–aerobic condition; UAn, unsterilized 
soil–anaerobic condition; and SAn, sterilized soil–anaerobic condi-
tion. Superscripts (a-d) indicate significant differences among burial 
microcosms at each time point according to Tukey honestly signifi-
cant difference test at p<0.05.
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Pseudescherichia sharply increased in all the samples, partic
ularly in the SA and SAn. In addition, Clostridium and 
Paraclostridium increased in abundance in the UA and UAn 
microcosms. In contrast, Enterococcus abundance increased 
in all microcosms, particularly in SA, UAn, and SAn. On 

day 10, Clostridium increased in all samples and was identi
fied as the most dominant genus. A higher abundance of 
Clostridium was observed in the UAn and SAn microcosms. 
Meanwhile, the relative abundances of Pseudescherichia, 
Paraclostridium, and Enterococcus were reduced in all sam

Figure 2. Principal coordinate analysis (PCoA) plot showing the variation in bacterial communities among microcosms. SA, sterilized soil–aerobic 
condition; SAn, sterilized soil–anaerobic condition; UA, unsterilized soil–aerobic condition; UAn, unsterilized soil–anaerobic condition.

Figure 3. Bacterial core microbiome in the swine burial microcosms. Venn diagram of shared and unique bacterial species among different swine 
burial microcosms (a). Core microbiome at the genus level in all the swine microcosms (b). UA, unsterilized soil–aerobic condition; SA, sterilized 
soil–aerobic condition; UAn, unsterilized soil–anaerobic condition; and SAn, sterilized soil–anaerobic condition.
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Figure 4. Relative abundance of bacterial communities at phylum level in different microcosms. SA, sterilized soil–aerobic condition; SAn, steri-
lized soil–anaerobic condition; UA, unsterilized soil–aerobic condition; UAn, unsterilized soil–anaerobic condition.

Figure 5. Relative abundance of bacterial communities at genus level in different microcosms. SA, sterilized soil–aerobic condition; SAn, sterilized 
soil–anaerobic condition; UA, unsterilized soil–aerobic condition; UAn, unsterilized soil–anaerobic condition.
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ples, whereas the abundance of Rummeliibacillus increased, 
particularly in the microcosms SA and SAn. On day 30, mem
bers of Bacillus dominated UAn, SA, and SAn at 65.84%, 
50.75%, and 69.24%, respectively. Consequently, a sharp de
cline in the abundance of Clostridium was observed in UAn, 
SA, and SAn, whereas the abundance in UA was maintained. 
In addition, Anaerosalibacter was detected in UA at an abun
dance of 12.73% which was higher than that in other burial 
microcosms. On day 60, members of the Bacillus continued 
to be dominant in all samples. Moreover, a higher abundance 
of Bacillus was observed in microcosms UA and SA than in 
UAn and SAn.
 The major bacterial species in each burial microcosm are 
shown in Figure 6. The composition of bacterial species var
ied in each burial microcosm and at each time point. On the 
initial day, Lactobacillus ultunensis, L. johnsonii, and Clos-
tridium saudiense were the most abundant species in all 
samples. However, higher abundances of these species were 
found in the SA and SAn microcosms compared to the UA 
and UAn microcosms. By day 5, Pseudescherichia vulneris, 
Clostridium sporogenes, Enterococcus faecalis, Paraclostridium 
benzoelyticium, and Pediococcus pentosaceus were among the 
dominant genera observed in the samples. Specifically, P. 
vulneris was more abundant in SA and SAn, while C. sporogenes 
was more abundant in UA, UAn, and SAn, and E. faecalis 

was abundant in SA, UAn, and SAn. In addition, the relative 
abundance of P. pentosaceus increased in all the samples. We 
also identified P. benzoelyticium in UA and UAn microcosms. 
By day 10, C. sporogenes decreased in abundance in UA but 
increased in SA, UAn, and SAn. In particular, the abundance 
in UAn and SAn was high, with a relative abundance of 20.06% 
and 35.28%, respectively. Meanwhile, the relative abundances 
of P. vulneris, P. benzoelyticium, E. faecalis, and P. pentosaceus 
was reduced. On day 30, a clear dominance of Bacillus para-
licheniformis was noted in the microcosms of SA, UAn, and 
SAn. Anaerosalibacter bizertensis was detected in the UA 
microcosm with an abundance of 12.73%. By day 60, the 
abundance of B. paralicheniformis increased in all samples 
and was the most dominant genus at this point, reaching a 
relative abundance of approximately 59.99% to 82.98% at 
the end of the experiment. 

Prediction of the functional profile of bacterial 
communities associated with decomposing swine 
carcass 
The probable functions of the decomposition microbiome 
were inspected by Tax4Fun in the MicrobiomeAnalyst tool. 
Diversity analysis revealed 5,418 KEGG orthologs, 1,230 
KEGG pathways, and 11 KEGG metabolic functions in de
composing swine carcasses. The most abundant KEGG 

Figure 6. Relative abundance of bacterial communities at species level in different microcosms. SA, sterilized soil–aerobic condition; SAn, steri-
lized soil–anaerobic condition; UA, unsterilized soil–aerobic condition; UAn, unsterilized soil–anaerobic condition.
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metabolic functions were carbohydrate and amino acid me
tabolisms (Figure 7a). There were 22 predicted clusters of 
orthologous groups of proteins (COG) in all microcosms 
and the most abundant COG were amino acid transport and 
metabolism, followed by inorganic ion transport and metab
olism, and carbohydrate transport and metabolism (Figure 

7b).

DISCUSSION

Microbes play a crucial role in decomposition, as they pro
duce degradative enzymes and can utilize a diverse range of 

Figure 7. Prediction of functional profile of bacterial communities in decomposing swine carcasses. Kyoto encyclopedia of genes and genomes 
(KEGG) metabolism (a) and clusters of orthologous groups of proteins (COG) functional categories (b). SA, sterilized soil–aerobic condition; SAn, 
sterilized soil–anaerobic condition; UA, unsterilized soil–aerobic condition; UAn, unsterilized soil–anaerobic condition.
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carrion substrates, including internal tissues, organs, skin, 
hair, and even bone. Therefore, identifying the decomposi
tion ecology in swine microcosms is crucial to strengthen 
the current knowledge of the microbiology of decomposing 
carcasses. Previous research on decomposing swine and mice 
has revealed that bacterial communities undergo changes in 
major phyla over time, which align with specific visual indi
cators of body decomposition [21,22]. The variances in the 
microbial composition observed in our study could poten
tially be attributed to changes in dominant phyla. Lauber et al 
[5] revealed that the presence of soil microbial communities 
has a substantial impact on accelerating the rates of carrion 
decomposition. Our findings showed that Chao1 index was 
comparable between UA and UAn microcosms and in SA 
and SAn microcosms, particularly at day 0 to 10. At days 30 
and 60, Chao1 showed variations between different micro
cosms, with UAn being the highest. Moreover, Shannon’s 
diversity index showed that variations in bacterial compo
sition was observed among the different microcosms in all 
periods. These results suggest that the removal of the in
digenous microbes in the soil and the oxygen availability 
during decomposition influenced the changes in the bacterial 
composition. Moreover, the changes in the bacterial com
munities suggest that various bacterial species may have 
played a role during decomposition.
 Firmicutes, Proteobacteria, and Actinobacteria were the 
predominant bacterial phyla in the microcosms. This is con
sistent with other studies that have reported similar findings 
regardless of the type of carcass [5,23]. Interestingly, Firmicutes 
were found to increase in abundance in all microcosms as 
the decomposition process advanced over time, particularly 
at days 30 and 60 of decomposition. Several studies also re
ported the replacement of Proteobacteria by Firmicutes as 
the dominant phylum during the later stages of decay in 
swine models [3,23]. Firmicutes are known to be actively in
volved in the degradation of large macromolecules such as 
proteins, complex fats, and polycarbohydrates into their 
constituent building blocks [24]. Additionally, members of 
Firmicutes are facultative anaerobes or anaerobes, which can 
thrive in environments with limited oxygen availability and 
can compete over other bacteria that are less adapted to low 
oxygen environments. Furthermore, Firmicutes are often 
among the first groups of bacteria to colonize and initiate 
the decomposition process in organic matter. Their ability to 
quickly establish a presence and initiate degradation is ad
vantageous in resourcerich environments such as carcasses, 
where there is an abundant supply of organic matter. Thus, 
Firmicutes tend to be more abundant during decomposition 
processes. The taxa belonging to Proteobacteria are often 
linked to meat spoilage and have been detected on the skin 
of slaughtered animals [23]. Additionally, Proteobacteria are 
commonly found in soil and play a significant role in the de

composition of fats and carbohydrates [25].
 The genera Clostridium, Bacillus, and Lactobacillus were 
the most prevalent core microbes identified from all the 
swine burial microcosms in the study. The detection of the 
core microbiota from the microcosms suggests that these 
bacteria are associated with carcass decomposition. These 
genera were predominantly present in decomposing car
casses [7,25]. This study indicated notable variations in the 
genera during decomposition. During the initial day, Lac-
tobacillus was found to be more abundant in SA and SAn 
microcosms than in UA and UAn microcosms. The domi
nance of these bacteria was due to being part of the gut 
microflora of the animal [26]. Lactobacillus spp. are known 
to be involved in the breakdown of lipids and complex carbo
hydrates in animal carcasses [27]. On day 5 of decomposition, 
the abundance of Enterococcus increased, whereas that of 
Lactobacillus decreased in all microcosms. Similarly, Li et 
al [28] reported that during the early stage of decomposi
tion, gas accumulation caused bloating and rupture of the 
carcass, leading to a shift from internal to external condi
tions. This shift resulted in a decrease in anaerobe bacteria 
like Lactobacillus, while the facultative anaerobe Enterococcus 
took advantage of the changed conditions and thrived. In 
addition, Iancu et al [29] also reported an increase in the 
abundance of E. faecalis, whereas Hauther et al [30] reported 
a decrease in the abundance of members of Lactobacillus. 
E. faecalis is commonly found in human and animal gas
trointestinal tracts and can ferment glucose and catabolize 
carbohydrates, diamino acids, and glycerol [29]. Our find
ings showed a notable increase in the abundance of Bacillus 
towards the end of the incubation period in all microcosms. 
Bacillus spp. are microorganisms associated with adipocyte 
decomposition and capable of denitrification [25]. Fur
thermore, they are known to produce a wide range of non
peptide and peptide antimicrobial compounds that effectively 
inhibit the growth of other bacteria [31]. The increased 
abundance of Bacillus towards the later stage of decompo
sition may be attributed to the synergistic or antagonistic 
interactions between Bacillus and other bacteria, which led 
to the alteration of the microbial community structure. A 
high abundance of B. paralicheniformis was identified in all 
microcosms, particularly in microcosms under aerobic 
conditions, suggesting that this bacterium may positively 
be associated with swine carcass decomposition. 
 The bacterial community in the microcosms was domi
nated by Clostridium, particularly in UA, UAn, and SAn 
microcosms. Clostridium spp. are part of the normal gut mi
croflora and are anaerobic organisms, but several species 
may survive in the presence of a small amount of oxygen 
[32]; therefore, these factors were likely the reason for this 
high abundance in these microcosms. Members of Clostridium 
spp. are known to play a crucial role in biomass breakdown, 



1462  www.animbiosci.org

Miguel et al (2023) Anim Biosci 36:1453-1464

as they synthesize a wide variety of extracellular enzymes 
that aid in the degradation of various compounds, such as 
carbohydrates, lipids, amino acids, alcohols, and purines 
[33]. Additionally, several studies have highlighted the sig
nificant role of Clostridium spp. in carcass decomposition, as 
they can make up to 20% of the postmortem microbiome 
and possess proteolytic ability, fast growth rate, and anaero
bic capabilities, making them wellsuited for decomposing 
carcasses [34]. Similarly, our findings revealed an abundance 
of approximately 20% for this genus. Among these species, 
C. saudiense and C. sporogenes were identified in the micro
cosms. The abundance of C. sporogenes was substantially 
higher on days 5, 10, and 60 in the SAn and UAn microcosms, 
whereas C. saudiense was more abundant on day 0 and de
creased in abundance as decomposition progressed in the SA 
and SAn microcosms. It has been reported that C. sporogenes 
was one of the most abundant species during decomposition 
[28]. 
 The microbiota associated with carcass decomposition 
demonstrated diverse functional pathways. This diversity re
flects the potential roles of microbes as decomposers. We 
detected expected increases in the expression of genes relat
ed to carbohydrate and amino acid metabolism. The up
regulation of carbohydrate and amino acid metabolism 
suggests that nutritional utilization plays a crucial role in de
termining which species become dominant [35]. Furthermore, 
Firmicutes have been reported to ferment amino acids and 
peptides into propionate and butyrate, which can contribute 
to the production of odor. Moreover, the upregulation of 
carbohydrate metabolism is associated with increases in 
concentrations of hydrogen, carbon dioxide, hydrogen sul
fide, and methane during decomposition [36]. On day 5, we 
observed an upregulation in the expression of genes related 
to carbohydrate metabolism and amino acid metabolism, 
which subsequently decreased on day 10. These findings in
dicate that the degradation of amino acids and carbohydrates 
within the carcasses decreased, likely due to the release of 
nutrientrich fluids into the surrounding environment [37].
 Several studies have focused on the quantification and 
identification of bacterial species associated with decom
position. Identifying the changes in bacterial community is 
significant for further understanding the decomposition 
microbiome. It is also important to note that laboratory 
microcosm experiments are just one tool for investigating 
the complex processes of decomposition in soil, and their 
results may not always be directly applicable to natural set
tings. Nonetheless, such experiments can provide valuable 
insights into the underlying changes in the microbial commu
nity during decomposition and help inform our understanding 
of the ecological and environmental impacts of animal car
cass disposal. Overall, our findings provide microbiome 
information on carcasses decomposed in soil with or without 

microbes under different conditions of oxygen availability. 
The results of the present study are beneficial for estimating 
the microbes associated with the decomposition of swine 
carcasses. However, quantitative differences must be expected 
as each carcass has its unique microbiome composition.

CONCLUSION

This study evaluated the changes in the bacterial communities 
of different microcosms of decomposing swine carcasses over 
a 60 day period. Our findings demonstrated the composition 
of the bacterial communities was significantly influenced by 
factors such as soil sterilization and oxygen availability. In 
particular, Chao1 and Shannon diversity indices were signif
icantly higher in UA and UAn compared to SA and SAn at 
the start of the experiment; however, diversity indices de
creased over time. Variations in the bacterial taxonomic 
composition between UA and UAn to SA and SAn micro
cosms were observed throughout the decomposition period, 
suggesting that the removal of indigenous microbes in the 
soil and oxygen availability during decomposition influ
enced the shifts in the microbial composition. In addition, 
we detected predicted functional genes associated with the 
decomposition of carcasses. These findings provide valuable 
insights into the underlying changes in the diversity, struc
ture, and composition of bacterial communities in swine 
carcasses decomposed under different conditions in vitro. 
Despite these findings, the association and functional role of 
these bacterial species on carcass decomposition is limited; 
thus, further research is necessary in this field. 
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Figure S1. Illustration of the incubation boxes for aerobic and anaerobic conditions. 


 







Table S1. Taxonomic classification of bacterial genera present only in UA, SA, UAn, and SAn samples


Taxonomy Burial microcosm
Bacteria; Actinobacteria; Actinomycetia; Micrococcales; Ruaniaceae; Ruania UA
Bacteria; Firmicutes; Clostridia; Thermoanaerobacterales; Thermoanaerobacteraceae; Desulfovirgula UA
Bacteria; Actinobacteria; Actinomycetia; Micrococcales; Unclassified Micrococcales; Luteimicrobium UA
Bacteria; Firmicutes; Bacilli; Bacillales; Bacillaceae; Fredinandcohnia UA
Bacteria; Bacteroidetes; Cytophagia; Cytophagales; Hymenobacteraceae; Pontibacter UA
Bacteria; Actinobacteria; Actinomycetia; Micrococcales; Micrococcaceae; Glutamicibacter UA
Bacteria; Proteobacteria; Gammaproteobacteria; Xanthomonadales; Xanthomonadaceae; Thermomonas UA
Bacteria; Bacteroidetes; Sphingobacteriia; Sphingobacteriales; Sphingobacteriaceae; Sphingobacterium UA
Bacteria; Acidobacteria; Acidobacteriia; Acidobacteriales; Acidobacteriaceae; Acidipila UA
Bacteria; Proteobacteria; Betaproteobacteria; Burkholderiales; Alcaligenaceae; Alcaligenes UA
Bacteria; Proteobacteria; Deltaproteobacteria; Myxococcales; Polyangiaceae; Polyangium UA
Bacteria; Proteobacteria; Gammaproteobacteria; Enterobacterales; Morganellaceae; Providencia UA
Bacteria; Actinobacteria; Actinomycetia; Pseudonocardiales; Pseudonocardiaceae; Actinokineospora UA
Bacteria; Proteobacteria; Alphaproteobacteria; Rhodospirillales; Rhodospirillaceae; Rhodovibrio UA
Bacteria; Actinobacteria; Actinomycetia; Streptosporangiales; Nocardiopsaceae; Nocardiopsis UA
Bacteria; Proteobacteria; Alphaproteobacteria; Rhodospirillales; Rhodospirillaceae; Ferrovibrio UA
Bacteria; Proteobacteria; Gammaproteobacteria; Xanthomonadales; Xanthomonadaceae; Stenotrophomonas UA
Bacteria; Proteobacteria; Betaproteobacteria; Burkholderiales; Oxalobacteraceae; Noviherbaspirillum UA
Bacteria; Firmicutes; Clostridia; Eubacteriales; Lachnospiraceae; Anaerobium UA
Bacteria; Firmicutes; Clostridia; Eubacteriales; Lachnospiraceae; Acetatifactor UA
Bacteria; Proteobacteria; Alphaproteobacteria; Hyphomicrobiales; Kaistiaceae; Kaistia UA
Bacteria; Proteobacteria; Alphaproteobacteria; Caulobacterales; Caulobacteraceae; Asticcacaulis UA
Bacteria; Firmicutes; Clostridia; Eubacteriales; Heliobacteriaceae; Heliophilum UA
Bacteria; Proteobacteria; Deltaproteobacteria; Syntrophobacterales; Syntrophobacteraceae; Desulfoglaeba UA
Bacteria; Proteobacteria; Oligoflexia; Oligoflexales; Oligoflexaceae; Oligoflexus UA
Bacteria; Bacteroidetes; Flavobacteriia; Flavobacteriales; Flavobacteriaceae; Myroides UA
Bacteria; Actinobacteria; Actinomycetia; Geodermatophilales; Geodermatophilaceae; Cumulibacter UA
Bacteria; Proteobacteria; Alphaproteobacteria; Caulobacterales; Caulobacteraceae; Caulobacter UA
Bacteria; Firmicutes; Clostridia; Eubacteriales; Clostridiaceae; Natronincola UA
Bacteria; Proteobacteria; Deltaproteobacteria; Desulfuromonadales; Geobacteraceae; Geothermobacter UA
Bacteria; Firmicutes; Clostridia; Eubacteriales; Lachnospiraceae; Lachnotalea UA
Bacteria; Proteobacteria; Gammaproteobacteria; Methylococcales; Methylococcaceae; Methylocaldum UA
Bacteria; Firmicutes; Clostridia; Eubacteriales; Oscillospiraceae; Pseudoflavonifractor UA
Bacteria; Actinobacteria; Actinomycetia; Streptosporangiales; Streptosporangiaceae; Sphaerimonospora UA
Bacteria; Acidobacteria; Thermoanaerobaculia; Thermoanaerobaculales; Thermoanaerobaculaceae; Thermoanaerobaculum UA
Bacteria; Proteobacteria; Gammaproteobacteria; Enterobacterales; Enterobacteriaceae; Pseudocitrobacter UA
Bacteria; Actinobacteria; Actinomycetia; Micromonosporales; Micromonosporaceae; Salinispora UA
Bacteria; Proteobacteria; Gammaproteobacteria; Methylococcales; Methylococcaceae; Methylococcus UA
Bacteria; Firmicutes; Clostridia; Eubacteriales; Oscillospiraceae; Hydrogenoanaerobacterium UA
Bacteria; Proteobacteria; Gammaproteobacteria; Oceanospirillales; Oceanospirillaceae; Nitrincola UA
Bacteria; Proteobacteria; Alphaproteobacteria; Hyphomicrobiales; Hyphomicrobiaceae; Filomicrobium UA
Bacteria; Firmicutes; Clostridia; Eubacteriales; Oscillospiraceae; Saccharofermentans UA
Bacteria; Bacteroidetes; Chitinophagia; Chitinophagales; Chitinophagaceae; Taibaiella UA
Bacteria; Firmicutes; Bacilli; Bacillales; Unclassified Bacillales; Desulfuribacillus UA
Bacteria; Actinobacteria; Actinomycetia; Micrococcales; Intrasporangiaceae; Knoellia UA
Bacteria; Proteobacteria; Gammaproteobacteria; Alteromonadales; Alteromonadaceae; Mangrovitalea UA
Bacteria; Proteobacteria; Alphaproteobacteria; Caulobacterales; Caulobacteraceae; Brevundimonas UA
Bacteria; Proteobacteria; Alphaproteobacteria; Hyphomicrobiales; Phyllobacteriaceae; Aminobacter UA
Bacteria; Bacteroidetes; Bacteroidia; Bacteroidales; Dysgonomonadaceae; Fermentimonas UA
Bacteria; Actinobacteria; Actinomycetia; Micrococcales; Ornithinimicrobiaceae; Ornithinimicrobium UA
Bacteria; Actinobacteria; Actinomycetia; Micromonosporales; Micromonosporaceae; Luedemannella UA
Bacteria; Actinobacteria; Actinomycetia; Micrococcales; Jonesiaceae; Flavimobilis UA
Bacteria; Proteobacteria; Alphaproteobacteria; Hyphomicrobiales; Brucellaceae; Mycoplana UA
Bacteria; Proteobacteria; Alphaproteobacteria; Rhodospirillales; Acetobacteraceae; Acidisphaera UA
Bacteria; Actinobacteria; Actinomycetia; Micrococcales; Micrococcaceae; Enteractinococcus UA
Bacteria; Verrucomicrobia; Verrucomicrobiae; Verrucomicrobiales; Verrucomicrobiaceae; Verrucomicrobium UA
Bacteria; Firmicutes; Clostridia; Eubacteriales; Defluviitaleaceae; Defluviitalea UA
Bacteria; Bacteroidetes; Cytophagia; Cytophagales; Cytophagaceae; Leadbetterella UA
Bacteria; Actinobacteria; Acidimicrobiia; Acidimicrobiales; Iamiaceae; Aquihabitans UA
Bacteria; Firmicutes; Bacilli; Bacillales; Paenibacillaceae; Gorillibacterium UA
Bacteria; Cyanobacteria; Unclassified Cyanobacteria; Nostocales; Calotrichaceae; Dulcicalothrix UA
Bacteria; Proteobacteria; Betaproteobacteria; Burkholderiales; Alcaligenaceae; Castellaniella UA
Bacteria; Bacteroidetes; Cytophagia; Cytophagales; Fulvivirgaceae; Chryseolinea UA
Bacteria; Verrucomicrobia; Opitutae; Opitutales; Opitutaceae; Alterococcus UA
Bacteria; Proteobacteria; Alphaproteobacteria; Rhodospirillales; Geminicoccaceae; Geminicoccus UA
Bacteria; Proteobacteria; Deltaproteobacteria; Unclassified Deltaproteobacteria; Dissulfurirhabdaceae; Dissulfurirhabdus UA
Bacteria; Actinobacteria; Actinomycetia; Micrococcales; Microbacteriaceae; Microbacterium UA
Bacteria; Firmicutes; Clostridia; Eubacteriales; Eubacteriaceae; Acetobacterium UA
Bacteria; Proteobacteria; Betaproteobacteria; Burkholderiales; Comamonadaceae; Variovorax UA
Bacteria; Proteobacteria; Betaproteobacteria; Nitrosomonadales; Gallionellaceae; Sideroxydans UA
Bacteria; Proteobacteria; Gammaproteobacteria; Xanthomonadales; Xanthomonadaceae; Unclassified Xanthomonadaceae UA
Bacteria; Proteobacteria; Alphaproteobacteria; Hyphomicrobiales; Rhizobiaceae; Sinorhizobium UA
Bacteria; Firmicutes; Clostridia; Eubacteriales; Oscillospiraceae; Ethanoligenens UA
Bacteria; Acidobacteria; Acidobacteriia; Acidobacteriales; Acidobacteriaceae; Granulicella UA







Bacteria; Proteobacteria; Alphaproteobacteria; Rhodospirillales; Rhodospirillaceae; Telmatospirillum UA
Bacteria; Proteobacteria; Gammaproteobacteria; Chromatiales; Ectothiorhodospiraceae; Alkalilimnicola UA
Bacteria; Proteobacteria; Deltaproteobacteria; Desulfobacterales; Desulfobacteraceae; Desulfatibacillum UA
Bacteria; Actinobacteria; Coriobacteriia; Eggerthellales; Eggerthellaceae; Paraeggerthella UA
Bacteria; Proteobacteria; Alphaproteobacteria; Rhodobacterales; Rhodobacteraceae; Thioclava UA
Bacteria; Firmicutes; Bacilli; Bacillales; Bacillaceae; Halolactibacillus UA
Bacteria; Proteobacteria; Epsilonproteobacteria; Campylobacterales; Campylobacteraceae; Campylobacter UA
Bacteria; Proteobacteria; Deltaproteobacteria; Myxococcales; Myxococcaceae; Pyxidicoccus UA
Bacteria; Proteobacteria; Gammaproteobacteria; Chromatiales; Ectothiorhodospiraceae; Thioalbus UA
Bacteria; Proteobacteria; Alphaproteobacteria; Hyphomicrobiales; Beijerinckiaceae; Pseudochelatococcus UA
Bacteria; Proteobacteria; Alphaproteobacteria; Rhodobacterales; Rhodobacteraceae; Albimonas UA
Bacteria; Proteobacteria; Betaproteobacteria; Burkholderiales; Comamonadaceae; Diaphorobacter UA
Bacteria; Proteobacteria; Alphaproteobacteria; Hyphomicrobiales; Phyllobacteriaceae; Pseudaminobacter UA
Bacteria; Proteobacteria; Alphaproteobacteria; Hyphomicrobiales; Xanthobacteraceae; Starkeya UA
Bacteria; Proteobacteria; Alphaproteobacteria; Hyphomicrobiales; Brucellaceae; Brucella UA
Bacteria; Proteobacteria; Betaproteobacteria; Burkholderiales; Alcaligenaceae; Pusillimonas UA
Bacteria; Firmicutes; Bacilli; Lactobacillales; Carnobacteriaceae; Pisciglobus UA
Bacteria; Actinobacteria; Actinomycetia; Micrococcales; Bogoriellaceae; Georgenia UA
Bacteria; Bacteroidetes; Chitinophagia; Chitinophagales; Chitinophagaceae; Chitinophaga UA
Bacteria; Proteobacteria; Oligoflexia; Bacteriovoracales; Bacteriovoracaceae; Peredibacter UA
Bacteria; Acidobacteria; Blastocatellia; Blastocatellales; Blastocatellaceae; Aridibacter UA
Bacteria; Actinobacteria; Actinomycetia; Corynebacteriales; Lawsonellaceae; Lawsonella UA
Bacteria; Proteobacteria; Deltaproteobacteria; Myxococcales; Myxococcaceae; Aggregicoccus UA
Bacteria; Firmicutes; Clostridia; Eubacteriales; Peptococcaceae; Thermincola UA
Bacteria; Proteobacteria; Gammaproteobacteria; Xanthomonadales; Xanthomonadaceae; Pseudoxanthomonas UA
Bacteria; Proteobacteria; Gammaproteobacteria; Xanthomonadales; Rhodanobacteraceae; Rhodanobacter UA
Bacteria; Firmicutes; Bacilli; Bacillales; Sporolactobacillaceae; Caenibacillus UA
Bacteria; Firmicutes; Erysipelotrichia; Erysipelotrichales; Erysipelotrichaceae; Erysipelatoclostridium SA
Bacteria; Firmicutes; Clostridia; Thermoanaerobacterales; Thermoanaerobacteraceae; Calderihabitans SA
Bacteria; Firmicutes; Bacilli; Bacillales; Thermoactinomycetaceae; Desmospora SA
Bacteria; Firmicutes; Clostridia; Eubacteriales; Oscillospiraceae; Harryflintia SA
Bacteria; Balneolaeota; Balneolia; Balneolales; Balneolaceae; Rhodohalobacter SA
Bacteria; Firmicutes; Bacilli; Lactobacillales; Enterococcaceae; Tetragenococcus SA
Bacteria; Firmicutes; Bacilli; Bacillales; Unclassified Bacillales; Geomicrobium SA
Bacteria; Firmicutes; Clostridia; Eubacteriales; Lachnospiraceae; Eisenbergiella SA
Bacteria; Firmicutes; Bacilli; Bacillales; Paenibacillaceae; Xylanibacillus SA
Bacteria; Proteobacteria; Gammaproteobacteria; Enterobacterales; Enterobacteriaceae; Atlantibacter SA
Bacteria; Firmicutes; Bacilli; Bacillales; Bacillaceae; Weizmannia SA
Bacteria; Actinobacteria; Coriobacteriia; Coriobacteriales; Atopobiaceae; Lancefieldella SA
Bacteria; Firmicutes; Negativicutes; Selenomonadales; Sporomusaceae; Desulfosporomusa SA
Bacteria; Firmicutes; Unclassified Firmicutes; Unclassified Firmicutes; Unclassified Firmicutes; Negativibacillus SA
Bacteria; Actinobacteria; Coriobacteriia; Eggerthellales; Eggerthellaceae; Raoultibacter SA
Bacteria; Firmicutes; Clostridia; Eubacteriales; Clostridiaceae; Oxobacter SA
Bacteria; Proteobacteria; Gammaproteobacteria; Chromatiales; Ectothiorhodospiraceae; Natronocella SA
Bacteria; Firmicutes; Clostridia; Eubacteriales; Peptococcaceae; Sporotomaculum SA
Bacteria; Firmicutes; Bacilli; Bacillales; Bacillaceae; Falsibacillus SA
Bacteria; Actinobacteria; Actinomycetia; Catenulisporales; Actinospicaceae; Actinocrinis SA
Bacteria; Firmicutes; Clostridia; Eubacteriales; Eubacteriaceae; Alkalibacter SA
Bacteria; Bacteroidetes; Bacteroidia; Bacteroidales; Porphyromonadaceae; Macellibacteroides SA
Bacteria; Firmicutes; Clostridia; Eubacteriales; Clostridiaceae; Anoxynatronum UAn
Bacteria; Actinobacteria; Actinomycetia; Micrococcales; Demequinaceae; Demequina UAn
Bacteria; Planctomycetes; Planctomycetia; Isosphaerales; Isosphaeraceae; Isosphaera UAn
Bacteria; Bacteroidetes; Bacteroidia; Bacteroidales; Prevotellaceae; Prevotellamassilia UAn
Bacteria; Actinobacteria; Actinomycetia; Pseudonocardiales; Pseudonocardiaceae; Actinophytocola UAn
Bacteria; Proteobacteria; Deltaproteobacteria; Desulfuromonadales; Geobacteraceae; Geomonas (Geobacteraceae) UAn
Bacteria; Proteobacteria; Gammaproteobacteria; Xanthomonadales; Rhodanobacteraceae; Luteibacter UAn
Bacteria; Proteobacteria; Deltaproteobacteria; Myxococcales; Polyangiaceae; Jahnella UAn
Bacteria; Proteobacteria; Alphaproteobacteria; Hyphomicrobiales; Phyllobacteriaceae; Aquamicrobium UAn
Bacteria; Proteobacteria; Alphaproteobacteria; Rhodospirillales; Rhodospirillaceae; Tistlia UAn
Bacteria; Proteobacteria; Betaproteobacteria; Burkholderiales; Comamonadaceae; Acidovorax UAn
Bacteria; Actinobacteria; Actinomycetia; Streptosporangiales; Streptosporangiaceae; Sinosporangium UAn
Bacteria; Actinobacteria; Actinomycetia; Sporichthyales; Sporichthyaceae; Sporichthya UAn
Bacteria; Bacteroidetes; Sphingobacteriia; Sphingobacteriales; Sphingobacteriaceae; Daejeonella UAn
Bacteria; Proteobacteria; Alphaproteobacteria; Hyphomicrobiales; Bradyrhizobiaceae; Rhodopseudomonas UAn
Bacteria; Proteobacteria; Betaproteobacteria; Burkholderiales; Burkholderiaceae; Burkholderia UAn
Bacteria; Spirochaetes; Spirochaetia; Spirochaetales; Spirochaetaceae; Treponema UAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Peptostreptococcaceae; Asaccharospora UAn
Bacteria; Bacteroidetes; Bacteroidia; Marinilabiliales; Marinilabiliaceae; Geofilum UAn
Bacteria; Proteobacteria; Alphaproteobacteria; Rhodospirillales; Acetobacteraceae; Caldovatus UAn
Bacteria; Proteobacteria; Alphaproteobacteria; Sphingomonadales; Sphingomonadaceae; Blastomonas UAn
Bacteria; Proteobacteria; Alphaproteobacteria; Hyphomicrobiales; Phyllobacteriaceae; Nitratireductor UAn
Bacteria; Bacteroidetes; Sphingobacteriia; Sphingobacteriales; Sphingobacteriaceae; Pedobacter UAn
Bacteria; Proteobacteria; Gammaproteobacteria; Xanthomonadales; Rhodanobacteraceae; Fulvimonas UAn
Bacteria; Actinobacteria; Actinomycetia; Micromonosporales; Micromonosporaceae; Couchioplanes UAn
Bacteria; Firmicutes; Bacilli; Bacillales; Planococcaceae; Metasolibacillus UAn
Bacteria; Bacteroidetes; Sphingobacteriia; Sphingobacteriales; Sphingobacteriaceae; Mucilaginibacter UAn
Bacteria; Actinobacteria; Actinomycetia; Micrococcales; Micrococcaceae; Tersicoccus UAn







Bacteria; Proteobacteria; Alphaproteobacteria; Rhodobacterales; Rhodobacteraceae; Rhodobacter UAn
Bacteria; Firmicutes; Bacilli; Bacillales; Bacillaceae; Hydrogenibacillus UAn
Bacteria; Chloroflexi; Thermomicrobia; Sphaerobacterales; Sphaerobacteraceae; Nitrolancea UAn
Bacteria; Armatimonadetes; Armatimonadia; Armatimonadales; Armatimonadaceae; Armatimonas UAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Lachnospiraceae; Abyssivirga UAn
Bacteria; Proteobacteria; Gammaproteobacteria; Chromatiales; Ectothiorhodospiraceae; Inmirania UAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Peptostreptococcaceae; Peptoclostridium UAn
Bacteria; Proteobacteria; Alphaproteobacteria; Rhodospirillales; Rhodospirillaceae; Taonella UAn
Bacteria; Bacteroidetes; Flavobacteriia; Flavobacteriales; Weeksellaceae; Kaistella UAn
Bacteria; Proteobacteria; Alphaproteobacteria; Sphingomonadales; Erythrobacteraceae; Aurantiacibacter UAn
Bacteria; Firmicutes; Bacilli; Bacillales; Thermoactinomycetaceae; Polycladomyces UAn
Bacteria; Actinobacteria; Actinomycetia; Streptomycetales; Streptomycetaceae; Embleya UAn
Bacteria; Firmicutes; Negativicutes; Selenomonadales; Sporomusaceae; Pelosinus UAn
Bacteria; Proteobacteria; Alphaproteobacteria; Hyphomicrobiales; Rhizobiaceae; Ensifer UAn
Bacteria; Acidobacteria; Acidobacteriia; Acidobacteriales; Acidobacteriaceae; Acidicapsa UAn
Bacteria; Bacteroidetes; Cytophagia; Cytophagales; Cytophagaceae; Sporocytophaga UAn
Bacteria; Actinobacteria; Actinomycetia; Corynebacteriales; Mycobacteriaceae; Mycolicibacter UAn
Bacteria; Proteobacteria; Gammaproteobacteria; Pasteurellales; Pasteurellaceae; Glaesserella UAn
Bacteria; Firmicutes; Bacilli; Bacillales; Bacillaceae; Aeribacillus UAn
Bacteria; Bacteroidetes; Unclassified Bacteroidetes; Bacteroidetes Order II. Incertae sedis; Rhodothermaceae; Rhodothermus UAn
Bacteria; Actinobacteria; Actinomycetia; Pseudonocardiales; Pseudonocardiaceae; Kutzneria UAn
Bacteria; Proteobacteria; Alphaproteobacteria; Rhodobacterales; Rhodobacteraceae; Xinfangfangia UAn
Bacteria; Chloroflexi; Unclassified Chloroflexi; Unclassified Chloroflexi; Unclassified Chloroflexi; Thermobaculum UAn
Bacteria; Actinobacteria; Actinomycetia; Propionibacteriales; Nocardioidaceae; Aeromicrobium UAn
Bacteria; Proteobacteria; Gammaproteobacteria; Enterobacterales; Enterobacteriaceae; Raoultella UAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Clostridiaceae; Hungatella UAn
Bacteria; Proteobacteria; Deltaproteobacteria; Desulfobacterales; Desulfobacteraceae; Desulfonema UAn
Bacteria; Planctomycetes; Planctomycetia; Pirellulales; Pirellulaceae; Roseimaritima UAn
Bacteria; Proteobacteria; Deltaproteobacteria; Myxococcales; Archangiaceae; Hyalangium UAn
Bacteria; Balneolaeota; Balneolia; Balneolales; Balneolaceae; Aliifodinibius UAn
Bacteria; Proteobacteria; Gammaproteobacteria; Enterobacterales; Enterobacteriaceae; Shigella UAn
Bacteria; Proteobacteria; Gammaproteobacteria; Xanthomonadales; Rhodanobacteraceae; Dyella UAn
Bacteria; Proteobacteria; Deltaproteobacteria; Desulfobacterales; Desulfobacteraceae; Desulfococcus UAn
Bacteria; Actinobacteria; Actinomycetia; Micrococcales; Microbacteriaceae; Agromyces UAn
Bacteria; Proteobacteria; Gammaproteobacteria; Acidiferrobacterales; Acidiferrobacteraceae; Sulfuricaulis UAn
Bacteria; Proteobacteria; Deltaproteobacteria; Unclassified Deltaproteobacteria; Unclassified Deltaproteobacteria; Deferrisoma UAn
Bacteria; Acidobacteria; Acidobacteriia; Acidobacteriales; Acidobacteriaceae; Silvibacterium UAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Clostridiales Family XIII. Incertae Sedis; Aminipila UAn
Bacteria; Proteobacteria; Gammaproteobacteria; Xanthomonadales; Rhodanobacteraceae; Mizugakiibacter UAn
Bacteria; Bacteroidetes; Cytophagia; Cytophagales; Cytophagaceae; Ravibacter UAn
Bacteria; Actinobacteria; Actinomycetia; Streptosporangiales; Streptosporangiaceae; Thermopolyspora UAn
Bacteria; Verrucomicrobia; Unclassified Verrucomicrobia; Unclassified Verrucomicrobia; Unclassified Verrucomicrobia; Methylacidimicrobium UAn
Bacteria; Proteobacteria; Gammaproteobacteria; Enterobacterales; Erwiniaceae; Erwinia UAn
Bacteria; Firmicutes; Bacilli; Bacillales; Bacillaceae; Saliterribacillus UAn
Bacteria; Firmicutes; Bacilli; Bacillales; Bacillaceae; Salipaludibacillus UAn
Bacteria; Proteobacteria; Betaproteobacteria; Burkholderiales; Oxalobacteraceae; Oxalicibacterium UAn
Bacteria; Proteobacteria; Gammaproteobacteria; Xanthomonadales; Xanthomonadaceae; Arenimonas UAn
Bacteria; Actinobacteria; Actinomycetia; Micrococcales; Promicromonosporaceae; Promicromonospora UAn
Bacteria; Actinobacteria; Actinomycetia; Micrococcales; Promicromonosporaceae; Isoptericola UAn
Bacteria; Proteobacteria; Betaproteobacteria; Burkholderiales; Oxalobacteraceae; Undibacterium UAn
Bacteria; Bacteroidetes; Bacteroidia; Marinilabiliales; Marinilabiliaceae; Mangroviflexus UAn
Bacteria; Firmicutes; Negativicutes; Selenomonadales; Sporomusaceae; Anaerosinus UAn
Bacteria; Proteobacteria; Deltaproteobacteria; Myxococcales; Polyangiaceae; Aetherobacter UAn
Bacteria; Bacteroidetes; Sphingobacteriia; Sphingobacteriales; Sphingobacteriaceae; Solitalea UAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Peptostreptococcaceae; Acetoanaerobium UAn
Bacteria; Firmicutes; Clostridia; Halanaerobiales; Halanaerobiaceae; Halothermothrix UAn
Bacteria; Proteobacteria; Betaproteobacteria; Burkholderiales; Oxalobacteraceae; Duganella UAn
Bacteria; Chloroflexi; Anaerolineae; Anaerolineales; Anaerolineaceae; Ornatilinea UAn
Bacteria; Bacteroidetes; Cytophagia; Cytophagales; Cytophagaceae; Rhodocytophaga UAn
Bacteria; Proteobacteria; Gammaproteobacteria; Xanthomonadales; Rhodanobacteraceae; Frateuria UAn
Bacteria; Proteobacteria; Alphaproteobacteria; Rhodospirillales; Rhodospirillaceae; Elstera UAn
Bacteria; Proteobacteria; Alphaproteobacteria; Sphingomonadales; Sphingosinicellaceae; Sphingosinicella UAn
Bacteria; Proteobacteria; Alphaproteobacteria; Rhodospirillales; Rhodospirillaceae; Inquilinus UAn
Bacteria; Actinobacteria; Actinomycetia; Micromonosporales; Micromonosporaceae; Catellatospora UAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Oscillospiraceae; Subdoligranulum SAn
Bacteria; Firmicutes; Bacilli; Lactobacillales; Lactobacillaceae; Lapidilactobacillus SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Eubacteriaceae; Anaerofustis SAn
Bacteria; Actinobacteria; Actinomycetia; Actinomycetales; Actinomycetaceae; Actinomyces SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Lachnospiraceae; Lachnobacterium SAn
Bacteria; Firmicutes; Tissierellia; Tissierellales; Gottschalkiaceae; Gottschalkia SAn
Bacteria; Proteobacteria; Alphaproteobacteria; Hyphomicrobiales; Chelatococcaceae; Chelatococcus SAn
Bacteria; Proteobacteria; Betaproteobacteria; Burkholderiales; Comamonadaceae; Pelomonas SAn
Bacteria; Fusobacteria; Fusobacteriia; Fusobacteriales; Fusobacteriaceae; Fusobacterium SAn
Bacteria; Proteobacteria; Deltaproteobacteria; Desulfovibrionales; Desulfovibrionaceae; Mailhella SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Peptococcaceae; Dehalobacter SAn
Bacteria; Proteobacteria; Alphaproteobacteria; Hyphomicrobiales; Methylobacteriaceae; Methylorubrum SAn
Bacteria; Actinobacteria; Actinomycetia; Micrococcales; Micrococcaceae; Falsarthrobacter SAn







Bacteria; Firmicutes; Clostridia; Eubacteriales; Oscillospiraceae; Anaerofilum SAn
Bacteria; Firmicutes; Bacilli; Bacillales; Bacillaceae; Calditerricola SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Peptococcaceae; Desulfocucumis SAn
Bacteria; Firmicutes; Erysipelotrichia; Erysipelotrichales; Erysipelotrichaceae; Faecalicoccus SAn
Bacteria; Firmicutes; Bacilli; Bacillales; Bacillaceae; Piscibacillus SAn
Bacteria; Actinobacteria; Actinomycetia; Corynebacteriales; Dietziaceae; Dietzia SAn
Bacteria; Firmicutes; Bacilli; Lactobacillales; Carnobacteriaceae; Granulicatella SAn
Bacteria; Proteobacteria; Alphaproteobacteria; Hyphomicrobiales; Beijerinckiaceae; Methylocapsa SAn
Bacteria; Proteobacteria; Alphaproteobacteria; Hyphomicrobiales; Bradyrhizobiaceae; Afipia SAn
Bacteria; Firmicutes; Bacilli; Bacillales; Bacillaceae; Amphibacillus SAn
Bacteria; Firmicutes; Bacilli; Bacillales; Bacillaceae; Terribacillus SAn
Bacteria; Firmicutes; Clostridia; Thermoanaerobacterales; Thermoanaerobacteraceae; Thermodesulfitimonas SAn
Bacteria; Firmicutes; Bacilli; Bacillales; Sporolactobacillaceae; Sporolactobacillus SAn
Bacteria; Proteobacteria; Gammaproteobacteria; Xanthomonadales; Xanthomonadaceae; Xanthomonas SAn







Table S2.  Taxonomic classification of shared bacterial genera present between UA, SA, UAn, and SAn samples


Taxonomy Burial set-up
Bacteria; Bacteroidetes; Bacteroidia; Bacteroidales; Rikenellaceae; Alistipes UA|SA
Bacteria; Firmicutes; Clostridia; Eubacteriales; Unclassified Eubacteriales; Natranaerovirga UA|SA
Bacteria; Proteobacteria; Gammaproteobacteria; Pseudomonadales; Moraxellaceae; Acinetobacter UA|SA
Bacteria; Proteobacteria; Betaproteobacteria; Burkholderiales; Burkholderiaceae; Ralstonia UA|SA
Bacteria; Proteobacteria; Betaproteobacteria; Burkholderiales; Alcaligenaceae; Achromobacter UA|SA
Bacteria; Proteobacteria; Alphaproteobacteria; Sphingomonadales; Sphingomonadaceae; Novosphingobium UA|SA
Bacteria; Proteobacteria; Betaproteobacteria; Burkholderiales; Comamonadaceae; Comamonas UA|SA
Bacteria; Firmicutes; Bacilli; Bacillales; Thermoactinomycetaceae; Geothermomicrobium UAn|SAn
Bacteria; Proteobacteria; Betaproteobacteria; Burkholderiales; Comamonadaceae; Ramlibacter UAn|SAn
Bacteria; Firmicutes; Bacilli; Bacillales; Planococcaceae; Jeotgalibacillus UAn|SAn
Bacteria; Firmicutes; Negativicutes; Veillonellales; Veillonellaceae; Allisonella UAn|SAn
Bacteria; Actinobacteria; Actinomycetia; Micrococcales; Micrococcaceae; Rothia UAn|SAn
Bacteria; Firmicutes; Bacilli; Bacillales; Paenibacillaceae; Thermobacillus UAn|SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Unclassified Eubacteriales; Neglecta UAn|SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Oscillospiraceae; Phocea SA|SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Peptococcaceae; Desulfotomaculum SA|SAn
Bacteria; Firmicutes; Bacilli; Lactobacillales; Lactobacillaceae; Lacticaseibacillus SA|SAn
Bacteria; Firmicutes; Bacilli; Bacillales; Bacillaceae; Aquibacillus SA|SAn
Bacteria; Actinobacteria; Coriobacteriia; Eggerthellales; Eggerthellaceae; Slackia SA|SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Peptococcaceae; Desulfosporosinus SA|SAn
Bacteria; Firmicutes; Bacilli; Bacillales; Paenibacillaceae; Fontibacillus SA|SAn
Bacteria; Actinobacteria; Actinomycetia; Propionibacteriales; Propionibacteriaceae; Propionibacterium SA|SAn
Bacteria; Firmicutes; Tissierellia; Tissierellales; Peptoniphilaceae; Anaerococcus SA|SAn
Bacteria; Firmicutes; Bacilli; Bacillales; Bacillaceae; Anaerobacillus SA|SAn
Bacteria; Proteobacteria; Betaproteobacteria; Burkholderiales; Oxalobacteraceae; Pseudoduganella UA|UAn
Bacteria; Proteobacteria; Betaproteobacteria; Burkholderiales; Unclassified Burkholderiales; Tepidimonas UA|UAn
Bacteria; Proteobacteria; Gammaproteobacteria; Chromatiales; Granulosicoccaceae; Sulfuriflexus UA|UAn
Bacteria; Proteobacteria; Betaproteobacteria; Burkholderiales; Unclassified Burkholderiales; Ideonella UA|UAn
Bacteria; Actinobacteria; Actinomycetia; Micromonosporales; Micromonosporaceae; Virgisporangium UA|UAn
Bacteria; Proteobacteria; Alphaproteobacteria; Hyphomicrobiales; Stappiaceae; Labrenzia UA|UAn
Bacteria; Proteobacteria; Alphaproteobacteria; Hyphomicrobiales; Xanthobacteraceae; Labrys UA|UAn
Bacteria; Proteobacteria; Deltaproteobacteria; Myxococcales; Archangiaceae; Vitiosangium UA|UAn
Bacteria; Cyanobacteria; Unclassified Cyanobacteria; Pleurocapsales; Dermocarpellaceae; Stanieria UA|UAn
Bacteria; Proteobacteria; Alphaproteobacteria; Hyphomicrobiales; Parvibaculaceae; Rhodoligotrophos UA|UAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Clostridiaceae; Abyssisolibacter UA|UAn
Bacteria; Proteobacteria; Betaproteobacteria; Burkholderiales; Comamonadaceae; Caldimonas UA|UAn
Bacteria; Actinobacteria; Actinomycetia; Catenulisporales; Catenulisporaceae; Catenulispora UA|UAn
Bacteria; Proteobacteria; Alphaproteobacteria; Holosporales; Caedimonadaceae; Caedimonas UA|UAn
Bacteria; Proteobacteria; Alphaproteobacteria; Hyphomicrobiales; Hyphomicrobiaceae; Pedomicrobium UA|UAn
Bacteria; Bacteroidetes; Chitinophagia; Chitinophagales; Chitinophagaceae; Sediminibacterium UA|UAn
Bacteria; Proteobacteria; Gammaproteobacteria; Alteromonadales; Alteromonadaceae; Marinobacter UA|UAn
Bacteria; Proteobacteria; Alphaproteobacteria; Hyphomicrobiales; Rhizobiaceae; Agrobacterium UA|UAn
Bacteria; Acidobacteria; Acidobacteriia; Bryobacterales; Bryobacteraceae; Bryobacter UA|UAn
Bacteria; Firmicutes; Bacilli; Bacillales; Thermoactinomycetaceae; Risungbinella UA|UAn
Bacteria; Chlamydiae; Chlamydiia; Parachlamydiales; Simkaniaceae; Simkania UA|UAn
Bacteria; Proteobacteria; Alphaproteobacteria; Rhodobacterales; Rhodobacteraceae; Oceanicella UA|UAn
Bacteria; Proteobacteria; Alphaproteobacteria; Rhodospirillales; Rhodospirillaceae; Aliidongia UA|UAn
Bacteria; Chloroflexi; Caldilineae; Caldilineales; Caldilineaceae; Litorilinea UA|UAn
Bacteria; Actinobacteria; Actinomycetia; Pseudonocardiales; Pseudonocardiaceae; Actinomycetospora UA|UAn
Bacteria; Actinobacteria; Actinomycetia; Micromonosporales; Micromonosporaceae; Phytohabitans UA|UAn
Bacteria; Proteobacteria; Alphaproteobacteria; Rhodospirillales; Acetobacteraceae; Acidibrevibacterium UA|UAn
Bacteria; Bacteroidetes; Cytophagia; Cytophagales; Hymenobacteraceae; Adhaeribacter UA|UAn
Bacteria; Proteobacteria; Gammaproteobacteria; Enterobacterales; Enterobacteriaceae; Enterobacter UA|UAn
Bacteria; Proteobacteria; Deltaproteobacteria; Myxococcales; Nannocystaceae; Nannocystis UA|UAn
Bacteria; Actinobacteria; Actinomycetia; Micrococcales; Intrasporangiaceae; Terrabacter UA|UAn
Bacteria; Chlamydiae; Chlamydiia; Parachlamydiales; Parachlamydiaceae; Neochlamydia UA|UAn
Bacteria; Actinobacteria; Actinomycetia; Micromonosporales; Micromonosporaceae; Asanoa UA|UAn
Bacteria; Actinobacteria; Actinomycetia; Micromonosporales; Micromonosporaceae; Actinocatenispora UA|UAn
Bacteria; Actinobacteria; Thermoleophilia; Solirubrobacterales; Conexibacteraceae; Conexibacter UA|UAn
Bacteria; Actinobacteria; Actinomycetia; Micrococcales; Promicromonosporaceae; Xylanibacterium UA|UAn
Bacteria; Proteobacteria; Alphaproteobacteria; Sphingomonadales; Sphingomonadaceae; Sphingopyxis UA|UAn
Bacteria; Proteobacteria; Betaproteobacteria; Nitrosomonadales; Nitrosomonadaceae; Nitrosomonas UA|UAn
Bacteria; Actinobacteria; Actinomycetia; Geodermatophilales; Geodermatophilaceae; Modestobacter UA|UAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Clostridiaceae; Falcatimonas UA|UAn
Bacteria; Actinobacteria; Actinomycetia; Acidothermales; Acidothermaceae; Acidothermus UA|UAn
Bacteria; Proteobacteria; Deltaproteobacteria; Myxococcales; Vulgatibacteraceae; Vulgatibacter UA|UAn
Bacteria; Actinobacteria; Actinomycetia; Jatrophihabitantales; Jatrophihabitantaceae; Jatrophihabitans UA|UAn
Bacteria; Proteobacteria; Gammaproteobacteria; Xanthomonadales; Xanthomonadaceae; Chujaibacter UA|UAn
Bacteria; Actinobacteria; Actinomycetia; Corynebacteriales; Nocardiaceae; Nocardia UA|UAn
Bacteria; Proteobacteria; Deltaproteobacteria; Myxococcales; Polyangiaceae; Byssovorax UA|UAn
Bacteria; Proteobacteria; Betaproteobacteria; Burkholderiales; Oxalobacteraceae; Herbaspirillum UA|UAn
Bacteria; Firmicutes; Negativicutes; Selenomonadales; Sporomusaceae; Sporomusa UA|UAn
Bacteria; Proteobacteria; Alphaproteobacteria; Hyphomicrobiales; Methylocystaceae; Methylocystis UA|UAn
Bacteria; Proteobacteria; Betaproteobacteria; Burkholderiales; Unclassified Burkholderiales; Rubrivivax UA|UAn
Bacteria; Proteobacteria; Alphaproteobacteria; Rhodospirillales; Azospirillaceae; Azospirillum UA|UAn
Bacteria; Actinobacteria; Actinomycetia; Streptosporangiales; Streptosporangiaceae; Streptosporangium UA|UAn
Bacteria; Proteobacteria; Gammaproteobacteria; Nevskiales; Steroidobacteraceae; Povalibacter UA|UAn
Bacteria; Proteobacteria; Deltaproteobacteria; Desulfuromonadales; Geobacteraceae; Geoalkalibacter UA|UAn
Bacteria; Proteobacteria; Deltaproteobacteria; Myxococcales; Anaeromyxobacteraceae; Anaeromyxobacter UA|UAn
Bacteria; Proteobacteria; Deltaproteobacteria; Desulfuromonadales; Geobacteraceae; Geobacter UA|UAn
Bacteria; Chlamydiae; Chlamydiia; Parachlamydiales; Parachlamydiaceae; Candidatus Protochlamydia UA|UAn
Bacteria; Actinobacteria; Thermoleophilia; Thermoleophilales; Thermoleophilaceae; Thermoleophilum UA|UAn
Bacteria; Proteobacteria; Gammaproteobacteria; Cellvibrionales; Microbulbiferaceae; Microbulbifer UA|UAn
Bacteria; Actinobacteria; Actinomycetia; Micrococcales; Micrococcaceae; Arthrobacter UA|UAn
Bacteria; Proteobacteria; Alphaproteobacteria; Caulobacterales; Caulobacteraceae; Phenylobacterium UA|UAn
Bacteria; Proteobacteria; Alphaproteobacteria; Rhodospirillales; Acetobacteraceae; Stella UA|UAn
Bacteria; Thermodesulfobacteria; Thermodesulfobacteria; Thermodesulfobacteriales; Thermodesulfobacteriaceae; Thermodesulfatator UA|UAn
Bacteria; Planctomycetes; Planctomycetia; Isosphaerales; Isosphaeraceae; Singulisphaera UA|UAn
Bacteria; Proteobacteria; Alphaproteobacteria; Rhodospirillales; Rhodospirillaceae; Magnetospirillum UA|UAn
Bacteria; Proteobacteria; Deltaproteobacteria; Myxococcales; Polyangiaceae; Chondromyces UA|UAn
Bacteria; Chloroflexi; Chloroflexia; Chloroflexales; Oscillochloridaceae; Oscillochloris UA|UAn
Bacteria; Chloroflexi; Ktedonobacteria; Thermogemmatisporales; Thermogemmatisporaceae; Thermogemmatispora UA|UAn
Bacteria; Proteobacteria; Alphaproteobacteria; Rhodospirillales; Azospirillaceae; Skermanella UA|UAn
Bacteria; Proteobacteria; Alphaproteobacteria; Rhodospirillales; Rhodospirillaceae; Oceanibaculum UA|UAn
Bacteria; Proteobacteria; Alphaproteobacteria; Hyphomicrobiales; Hyphomicrobiaceae; Rhodomicrobium UA|UAn
Bacteria; Dictyoglomi; Dictyoglomia; Dictyoglomales; Dictyoglomaceae; Dictyoglomus UA|UAn
Bacteria; Actinobacteria; Actinomycetia; Streptosporangiales; Thermomonosporaceae; Thermostaphylospora UA|UAn
Bacteria; Proteobacteria; Alphaproteobacteria; Sphingomonadales; Erythrobacteraceae; Erythrobacter UA|UAn
Bacteria; Proteobacteria; Alphaproteobacteria; Hyphomicrobiales; Hyphomicrobiaceae; Methyloceanibacter UA|UAn
Bacteria; Proteobacteria; Betaproteobacteria; Rhodocyclales; Rhodocyclaceae; Oryzomicrobium UA|UAn
Bacteria; Verrucomicrobia; Terrimicrobia; Terrimicrobiales; Terrimicrobiaceae; Terrimicrobium UA|UAn
Bacteria; Proteobacteria; Alphaproteobacteria; Hyphomicrobiales; Kaistiaceae; Bauldia UA|UAn
Bacteria; Candidatus Melainabacteria; Unclassified Candidatus Melainabacteria; Vampirovibrionales; Unclassified Vampirovibrionales; Vampirovibrio UA|UAn
Bacteria; Proteobacteria; Alphaproteobacteria; Micropepsales; Micropepsaceae; Rhizomicrobium UA|UAn
Bacteria; Actinobacteria; Thermoleophilia; Solirubrobacterales; Parviterribacteraceae; Parviterribacter UA|UAn
Bacteria; Acidobacteria; Blastocatellia; Blastocatellales; Pyrinomonadaceae; Pyrinomonas UA|UAn
Bacteria; Chlamydiae; Chlamydiia; Parachlamydiales; Waddliaceae; Waddlia UA|UAn
Bacteria; Bacteroidetes; Flavobacteriia; Flavobacteriales; Flavobacteriaceae; Flavobacterium UA|UAn
Bacteria; Actinobacteria; Actinomycetia; Pseudonocardiales; Pseudonocardiaceae; Amycolatopsis UA|UAn
Bacteria; Proteobacteria; Deltaproteobacteria; Myxococcales; Unclassified Myxococcales; Minicystis UA|UAn
Bacteria; Firmicutes; Bacilli; Bacillales; Thermoactinomycetaceae; Lihuaxuella UA|UAn
Bacteria; Actinobacteria; Actinomycetia; Micrococcales; Intrasporangiaceae; Oryzihumus UA|UAn
Bacteria; Actinobacteria; Actinomycetia; Micrococcales; Microbacteriaceae; Cryobacterium UA|UAn
Bacteria; Proteobacteria; Alphaproteobacteria; Hyphomicrobiales; Boseaceae; Bosea UA|UAn







Bacteria; Actinobacteria; Actinomycetia; Pseudonocardiales; Pseudonocardiaceae; Saccharopolyspora UA|UAn
Bacteria; Proteobacteria; Betaproteobacteria; Burkholderiales; Burkholderiaceae; Trinickia UA|UAn
Bacteria; Actinobacteria; Actinomycetia; Micromonosporales; Micromonosporaceae; Hamadaea UA|UAn
Bacteria; Acidobacteria; Blastocatellia; Blastocatellales; Pyrinomonadaceae; Brevitalea UA|UAn
Bacteria; Actinobacteria; Actinomycetia; Streptosporangiales; Streptosporangiaceae; Thermobispora UA|UAn
Bacteria; Planctomycetes; Planctomycetia; Planctomycetales; Planctomycetaceae; Rubinisphaera UA|UAn
Bacteria; Actinobacteria; Actinomycetia; Pseudonocardiales; Pseudonocardiaceae; Herbihabitans UA|UAn
Bacteria; Bacteroidetes; Chitinophagia; Chitinophagales; Chitinophagaceae; Niastella UA|UAn
Bacteria; Proteobacteria; Alphaproteobacteria; Hyphomicrobiales; Beijerinckiaceae; Methylovirgula UA|UAn
Bacteria; Actinobacteria; Actinomycetia; Corynebacteriales; Mycobacteriaceae; Mycobacterium UA|UAn
Bacteria; Proteobacteria; Alphaproteobacteria; Hyphomicrobiales; Rhizobiaceae; Rhizobium UA|UAn
Bacteria; Actinobacteria; Nitriliruptoria; Euzebyales; Euzebyaceae; Euzebya UA|UAn
Bacteria; Proteobacteria; Gammaproteobacteria; Xanthomonadales; Rhodanobacteraceae; Rudaea UA|UAn
Bacteria; Planctomycetes; Phycisphaerae; Tepidisphaerales; Tepidisphaeraceae; Tepidisphaera UA|UAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Lachnospiraceae; Herbinix UA|UAn
Bacteria; Planctomycetes; Planctomycetia; Isosphaerales; Isosphaeraceae; Tundrisphaera UA|UAn
Bacteria; Chloroflexi; Chloroflexia; Chloroflexales; Roseiflexaceae; Roseiflexus UA|UAn
Bacteria; Verrucomicrobia; Verrucomicrobiae; Verrucomicrobiales; Verrucomicrobia subdivision 3; Limisphaera UA|UAn
Bacteria; Proteobacteria; Alphaproteobacteria; Hyphomicrobiales; Methylocystaceae; Methylosinus UA|UAn
Bacteria; Proteobacteria; Gammaproteobacteria; Chromatiales; Unclassified Chromatiales; Thiohalobacter UA|UAn
Bacteria; Proteobacteria; Betaproteobacteria; Burkholderiales; Burkholderiaceae; Caballeronia UA|UAn
Bacteria; Proteobacteria; Alphaproteobacteria; Hyphomicrobiales; Unclassified Hyphomicrobiales; Nordella UA|UAn
Bacteria; Proteobacteria; Alphaproteobacteria; Rhodospirillales; Rhodospirillaceae; Ferruginivarius UA|UAn
Bacteria; Bacteroidetes; Chitinophagia; Chitinophagales; Chitinophagaceae; Parafilimonas UA|UAn
Bacteria; Planctomycetes; Planctomycetia; Planctomycetales; Planctomycetaceae; Gimesia UA|UAn
Bacteria; Proteobacteria; Betaproteobacteria; Nitrosomonadales; Sterolibacteriaceae; Methyloversatilis UA|UAn
Bacteria; Bacteroidetes; Bacteroidia; Bacteroidales; Prevotellaceae; Paraprevotella UA|UAn
Bacteria; Proteobacteria; Betaproteobacteria; Burkholderiales; Burkholderiaceae; Paraburkholderia UA|UAn
Bacteria; Gemmatimonadetes; Gemmatimonadetes; Gemmatimonadales; Gemmatimonadaceae; Gemmatirosa UA|UAn
Bacteria; Proteobacteria; Alphaproteobacteria; Rhodospirillales; Rhodospirillaceae; Lacibacterium UA|UAn
Bacteria; Actinobacteria; Actinomycetia; Corynebacteriales; Nocardiaceae; Rhodococcus UA|UAn
Bacteria; Planctomycetes; Planctomycetia; Pirellulales; Thermoguttaceae; Thermogutta UA|UAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Peptococcaceae; Desulfofarcimen UA|UAn
Bacteria; Chloroflexi; Chloroflexia; Chloroflexales; Chloroflexaceae; Chloroflexus UA|UAn
Bacteria; Actinobacteria; Actinomycetia; Streptosporangiales; Nocardiopsaceae; Thermobifida UA|UAn
Bacteria; Proteobacteria; Deltaproteobacteria; Syntrophobacterales; Syntrophaceae; Desulfomonile UA|UAn
Bacteria; Proteobacteria; Deltaproteobacteria; Myxococcales; Kofleriaceae; Haliangium UA|UAn
Bacteria; Synergistetes; Synergistia; Synergistales; Synergistaceae; Thermanaerovibrio UA|UAn
Bacteria; Chloroflexi; Anaerolineae; Anaerolineales; Anaerolineaceae; Bellilinea UA|UAn
Bacteria; Proteobacteria; Alphaproteobacteria; Hyphomicrobiales; Roseiarcaceae; Roseiarcus UA|UAn
Bacteria; Armatimonadetes; Chthonomonadetes; Chthonomonadales; Chthonomonadaceae; Chthonomonas UA|UAn
Bacteria; Proteobacteria; Gammaproteobacteria; Legionellales; Coxiellaceae; Aquicella UA|UAn
Bacteria; Proteobacteria; Alphaproteobacteria; Rhodospirillales; Unclassified Rhodospirillales; Reyranella UA|UAn
Bacteria; Proteobacteria; Deltaproteobacteria; Myxococcales; Polyangiaceae; Sorangium UA|UAn
Bacteria; Planctomycetes; Planctomycetia; Gemmatales; Gemmataceae; Zavarzinella UA|UAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Proteinivoraceae; Proteinivorax UA|UAn
Bacteria; Proteobacteria; Alphaproteobacteria; Rhodospirillales; Geminicoccaceae; Arboricoccus UA|UAn
Bacteria; Proteobacteria; Alphaproteobacteria; Rhodospirillales; Rhodospirillaceae; Fodinicurvata UA|UAn
Bacteria; Actinobacteria; Acidimicrobiia; Acidimicrobiales; Ilumatobacteraceae; Ilumatobacter UA|UAn
Bacteria; Proteobacteria; Betaproteobacteria; Rhodocyclales; Azonexaceae; Ferribacterium UA|UAn
Bacteria; Proteobacteria; Gammaproteobacteria; Xanthomonadales; Xanthomonadaceae; Lysobacter UA|UAn
Bacteria; Proteobacteria; Alphaproteobacteria; Hyphomicrobiales; Rhodobiaceae; Tepidamorphus UA|UAn
Bacteria; Proteobacteria; Betaproteobacteria; Rhodocyclales; Zoogloeaceae; Azoarcus UA|UAn
Bacteria; Proteobacteria; Alphaproteobacteria; Hyphomicrobiales; Alsobacteraceae; Alsobacter UA|UAn
Bacteria; Planctomycetes; Planctomycetia; Pirellulales; Pirellulaceae; Pirellula UA|UAn
Bacteria; Proteobacteria; Alphaproteobacteria; Rhodospirillales; Azospirillaceae; Desertibacter UA|UAn
Bacteria; Actinobacteria; Actinomycetia; Micrococcales; Intrasporangiaceae; Intrasporangium UA|UAn
Bacteria; Proteobacteria; Alphaproteobacteria; Hyphomicrobiales; Rhizobiaceae; Shinella UA|UAn
Bacteria; Actinobacteria; Actinomycetia; Micrococcales; Cellulomonadaceae; Cellulomonas UA|UAn
Bacteria; Cyanobacteria; Unclassified Cyanobacteria; Nostocales; Nostocaceae; Nostoc UA|UAn
Bacteria; Proteobacteria; Gammaproteobacteria; Chromatiales; Thioprofundaceae; Thioprofundum UA|UAn
Bacteria; Proteobacteria; Alphaproteobacteria; Rhodospirillales; Acetobacteraceae; Acidisoma UA|UAn
Bacteria; Proteobacteria; Gammaproteobacteria; Legionellales; Legionellaceae; Legionella UA|UAn
Bacteria; Verrucomicrobia; Verrucomicrobiae; Verrucomicrobiales; Verrucomicrobiaceae; Luteolibacter UA|UAn
Bacteria; Proteobacteria; Betaproteobacteria; Nitrosomonadales; Nitrosomonadaceae; Nitrosospira UA|UAn
Bacteria; Proteobacteria; Betaproteobacteria; Rhodocyclales; Rhodocyclaceae; Propionivibrio UA|UAn
Bacteria; Actinobacteria; Actinomycetia; Streptosporangiales; Thermomonosporaceae; Actinocorallia UA|UAn
Bacteria; Proteobacteria; Oligoflexia; Bdellovibrionales; Bdellovibrionaceae; Bdellovibrio UA|UAn
Bacteria; Proteobacteria; Betaproteobacteria; Burkholderiales; Unclassified Burkholderiales; Piscinibacterium UA|UAn
Bacteria; Proteobacteria; Deltaproteobacteria; Myxococcales; Myxococcaceae; Myxococcus UA|UAn
Bacteria; Bacteroidetes; Cytophagia; Cytophagales; Fulvivirgaceae; Ohtaekwangia UA|UAn
Bacteria; Proteobacteria; Gammaproteobacteria; Enterobacterales; Enterobacteriaceae; Kluyvera UA|UAn
Bacteria; Chloroflexi; Thermomicrobia; Thermomicrobiales; Thermomicrobiaceae; Thermomicrobium UA|UAn
Bacteria; Proteobacteria; Deltaproteobacteria; Myxococcales; Kofleriaceae; Kofleria UA|UAn
Bacteria; Proteobacteria; Betaproteobacteria; Burkholderiales; Oxalobacteraceae; Massilia UA|UAn
Bacteria; Actinobacteria; Actinomycetia; Streptosporangiales; Streptosporangiaceae; Sphaerisporangium UA|UAn
Bacteria; Proteobacteria; Deltaproteobacteria; Desulfuromonadales; Syntrophotaleaceae; Syntrophotalea UA|UAn
Bacteria; Proteobacteria; Alphaproteobacteria; Rhodospirillales; Acetobacteraceae; Rhodopila UA|UAn
Bacteria; Actinobacteria; Actinomycetia; Micromonosporales; Micromonosporaceae; Dactylosporangium UA|UAn
Bacteria; Proteobacteria; Alphaproteobacteria; Micropepsales; Micropepsaceae; Micropepsis UA|UAn
Bacteria; Actinobacteria; Acidimicrobiia; Acidimicrobiales; Acidimicrobiaceae; Acidiferrimicrobium UA|UAn
Bacteria; Bacteroidetes; Chitinophagia; Chitinophagales; Chitinophagaceae; Flavitalea UA|UAn
Bacteria; Planctomycetes; Planctomycetia; Gemmatales; Gemmataceae; Gemmata UA|UAn
Bacteria; Proteobacteria; Betaproteobacteria; Nitrosomonadales; Sterolibacteriaceae; Sulfurisoma UA|UAn
Bacteria; Proteobacteria; Alphaproteobacteria; Hyphomicrobiales; Brucellaceae; Pseudochrobactrum UA|UAn
Bacteria; Bacteroidetes; Sphingobacteriia; Sphingobacteriales; Sphingobacteriaceae; Pararcticibacter UA|UAn
Bacteria; Proteobacteria; Betaproteobacteria; Burkholderiales; Alcaligenaceae; Azohydromonas UA|UAn
Bacteria; Proteobacteria; Alphaproteobacteria; Hyphomicrobiales; Rhodobiaceae; Rhodobium UA|UAn
Bacteria; Proteobacteria; Betaproteobacteria; Burkholderiales; Unclassified Burkholderiales; Thiobacter UA|UAn
Bacteria; Acidobacteria; Blastocatellia; Blastocatellales; Blastocatellaceae; Tellurimicrobium UA|UAn
Bacteria; Bacteroidetes; Chitinophagia; Chitinophagales; Chitinophagaceae; Ferruginibacter UA|UAn
Bacteria; Firmicutes; Bacilli; Bacillales; Bacillaceae; Psychrobacillus UA|UAn
Bacteria; Deinococcus-Thermus; Deinococci; Trueperales; Trueperaceae; Truepera UA|UAn
Bacteria; Proteobacteria; Alphaproteobacteria; Hyphomicrobiales; Methylobacteriaceae; Methylobacterium UA|UAn
Bacteria; Proteobacteria; Betaproteobacteria; Burkholderiales; Burkholderiaceae; Robbsia UA|UAn
Bacteria; Chloroflexi; Ardenticatenia; Ardenticatenales; Ardenticatenaceae; Ardenticatena UA|UAn
Bacteria; Planctomycetes; Planctomycetia; Isosphaerales; Isosphaeraceae; Aquisphaera UA|UAn
Bacteria; Bacteroidetes; Chitinophagia; Chitinophagales; Chitinophagaceae; Segetibacter UA|UAn
Bacteria; Actinobacteria; Actinomycetia; Pseudonocardiales; Pseudonocardiaceae; Salinifilum UA|UAn
Bacteria; Firmicutes; Bacilli; Bacillales; Bacillaceae; Litchfieldia UA|UAn
Bacteria; Actinobacteria; Actinomycetia; Micrococcales; Promicromonosporaceae; Cellulosimicrobium UA|UAn
Bacteria; Proteobacteria; Gammaproteobacteria; Pseudomonadales; Moraxellaceae; Psychrobacter UA|UAn
Bacteria; Gemmatimonadetes; Gemmatimonadetes; Gemmatimonadales; Gemmatimonadaceae; Gemmatimonas UA|UAn
Bacteria; Actinobacteria; Acidimicrobiia; Acidimicrobiales; Iamiaceae; Iamia UA|UAn
Bacteria; Actinobacteria; Actinomycetia; Propionibacteriales; Nocardioidaceae; Marmoricola UA|UAn
Bacteria; Proteobacteria; Alphaproteobacteria; Rhodospirillales; Azospirillaceae; Niveispirillum UA|UAn
Bacteria; Acidobacteria; Acidobacteriia; Acidobacteriales; Acidobacteriaceae; Telmatobacter UA|UAn
Bacteria; Firmicutes; Bacilli; Bacillales; Bacillaceae; Quasibacillus UA|UAn
Bacteria; Chlamydiae; Chlamydiia; Parachlamydiales; Parachlamydiaceae; Parachlamydia UA|UAn
Bacteria; Actinobacteria; Actinomycetia; Micrococcales; Microbacteriaceae; Homoserinibacter UA|UAn
Bacteria; Gemmatimonadetes; Longimicrobia; Longimicrobiales; Longimicrobiaceae; Longimicrobium UA|UAn
Bacteria; Proteobacteria; Betaproteobacteria; Nitrosomonadales; Sterolibacteriaceae; Denitratisoma UA|UAn
Bacteria; Planctomycetes; Planctomycetia; Pirellulales; Thermoguttaceae; Thermostilla UA|UAn
Bacteria; Proteobacteria; Deltaproteobacteria; Myxococcales; Archangiaceae; Cystobacter UA|UAn
Bacteria; Proteobacteria; Gammaproteobacteria; Legionellales; Coxiellaceae; Coxiella UA|UAn
Bacteria; Planctomycetes; Planctomycetia; Planctomycetales; Planctomycetaceae; Planctopirus UA|UAn
Bacteria; Actinobacteria; Actinomycetia; Propionibacteriales; Kribbellaceae; Kribbella UA|UAn







Bacteria; Bacteroidetes; Flavobacteriia; Flavobacteriales; Weeksellaceae; Chryseobacterium UA|UAn







Table S3.  Taxonomic classification of shared bacterial genera present in UA, SA, UAn, and SAn samples


Taxonomy Burial set-up
Bacteria; Firmicutes; Erysipelotrichia; Erysipelotrichales; Erysipelotrichaceae; Solobacterium UA|SA|UAn|SAn
Bacteria; Firmicutes; Bacilli; Bacillales; Bacillaceae; Paucisalibacillus UA|SA|UAn|SAn
Bacteria; Firmicutes; Tissierellia; Tissierellales; Tissierellaceae; Tissierella UA|SA|UAn|SAn
Bacteria; Actinobacteria; Coriobacteriia; Coriobacteriales; Coriobacteriaceae; Senegalimassilia UA|SA|UAn|SAn
Bacteria; Firmicutes; Bacilli; Bacillales; Paenibacillaceae; Marinicrinis UA|SA|UAn|SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Oscillospiraceae; Anaerotruncus UA|SA|UAn|SAn
Bacteria; Firmicutes; Bacilli; Bacillales; Alicyclobacillaceae; Tumebacillus UA|SA|UAn|SAn
Bacteria; Firmicutes; Bacilli; Bacillales; Thermoactinomycetaceae; Thermoactinomyces UA|SA|UAn|SAn
Bacteria; Proteobacteria; Gammaproteobacteria; Enterobacterales; Enterobacteriaceae; Pseudescherichia UA|SA|UAn|SAn
Bacteria; Firmicutes; Bacilli; Lactobacillales; Lactobacillaceae; Levilactobacillus UA|SA|UAn|SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Clostridiales Family XIII. Incertae Sedis; Mogibacterium UA|SA|UAn|SAn
Bacteria; Firmicutes; Bacilli; Lactobacillales; Lactobacillaceae; Companilactobacillus UA|SA|UAn|SAn
Bacteria; Firmicutes; Bacilli; Bacillales; Staphylococcaceae; Staphylococcus UA|SA|UAn|SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Clostridiaceae; Geosporobacter UA|SA|UAn|SAn
Bacteria; Proteobacteria; Gammaproteobacteria; Pasteurellales; Pasteurellaceae; Actinobacillus UA|SA|UAn|SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Oscillospiraceae; Ruminiclostridium UA|SA|UAn|SAn
Bacteria; Bacteroidetes; Bacteroidia; Bacteroidales; Muribaculaceae; Muribaculum UA|SA|UAn|SAn
Bacteria; Firmicutes; Bacilli; Bacillales; Planococcaceae; Kurthia UA|SA|UAn|SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Oscillospiraceae; Ruminococcus UA|SA|UAn|SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Proteinivoraceae; Anaerobranca UA|SA|UAn|SAn
Bacteria; Actinobacteria; Coriobacteriia; Coriobacteriales; Atopobiaceae; Olsenella UA|SA|UAn|SAn
Bacteria; Firmicutes; Bacilli; Lactobacillales; Streptococcaceae; Lactococcus UA|SA|UAn|SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Vallitaleaceae; Vallitalea UA|SA|UAn|SAn
Bacteria; Firmicutes; Bacilli; Bacillales; Bacillaceae; Gracilibacillus UA|SA|UAn|SAn
Bacteria; Firmicutes; Bacilli; Bacillales; Bacillaceae; Ornithinibacillus UA|SA|UAn|SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Peptostreptococcaceae; Paraclostridium UA|SA|UAn|SAn
Bacteria; Firmicutes; Erysipelotrichia; Erysipelotrichales; Coprobacillaceae; Sharpea UA|SA|UAn|SAn
Bacteria; Firmicutes; Unclassified Firmicutes; Unclassified Firmicutes; Unclassified Firmicutes; Hydrogenispora UA|SA|UAn|SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Peptococcaceae; Desulfallas UA|SA|UAn|SAn
Bacteria; Firmicutes; Negativicutes; Acidaminococcales; Acidaminococcaceae; Phascolarctobacterium UA|SA|UAn|SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Oscillospiraceae; Faecalibacterium UA|SA|UAn|SAn
Bacteria; Actinobacteria; Coriobacteriia; Coriobacteriales; Coriobacteriaceae; Parvibacter UA|SA|UAn|SAn
Bacteria; Acidobacteria; Acidobacteriia; Acidobacteriales; Acidobacteriaceae; Acidobacterium UA|SA|UAn|SAn
Bacteria; Firmicutes; Bacilli; Bacillales; Bacillaceae; Lederbergia UA|SA|UAn|SAn
Bacteria; Actinobacteria; Actinomycetia; Streptosporangiales; Streptosporangiaceae; Nonomuraea UA|SA|UAn|SAn
Bacteria; Firmicutes; Bacilli; Bacillales; Bacillaceae; Halobacillus UA|SA|UAn|SAn
Bacteria; Firmicutes; Bacilli; Lactobacillales; Lactobacillaceae; Pediococcus UA|SA|UAn|SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Clostridiales Family XIII. Incertae Sedis; Ihubacter UA|SA|UAn|SAn
Bacteria; Firmicutes; Tissierellia; Tissierellales; Tissierellaceae; Anaerosalibacter UA|SA|UAn|SAn
Bacteria; Firmicutes; Erysipelotrichia; Erysipelotrichales; Coprobacillaceae; Catenibacterium UA|SA|UAn|SAn
Bacteria; Firmicutes; Bacilli; Lactobacillales; Enterococcaceae; Enterococcus UA|SA|UAn|SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Oscillospiraceae; Unclassified Oscillospiraceae UA|SA|UAn|SAn
Bacteria; Firmicutes; Erysipelotrichia; Erysipelotrichales; Erysipelotrichaceae; Holdemania UA|SA|UAn|SAn
Bacteria; Firmicutes; Bacilli; Bacillales; Unclassified Bacillales; Unclassified Bacillales UA|SA|UAn|SAn
Bacteria; Firmicutes; Bacilli; Bacillales; Bacillaceae; Heyndrickxia UA|SA|UAn|SAn
Bacteria; Bacteroidetes; Bacteroidia; Bacteroidales; Prevotellaceae; Alloprevotella UA|SA|UAn|SAn
Bacteria; Firmicutes; Negativicutes; Veillonellales; Veillonellaceae; Veillonella UA|SA|UAn|SAn
Bacteria; Firmicutes; Erysipelotrichia; Erysipelotrichales; Turicibacteraceae; Turicibacter UA|SA|UAn|SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Lachnospiraceae; Fusicatenibacter UA|SA|UAn|SAn
Bacteria; Actinobacteria; Actinomycetia; Geodermatophilales; Geodermatophilaceae; Blastococcus UA|SA|UAn|SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Clostridiaceae; Clostridium UA|SA|UAn|SAn
Bacteria; Firmicutes; Negativicutes; Acidaminococcales; Acidaminococcaceae; Acidaminococcus UA|SA|UAn|SAn
Bacteria; Firmicutes; Bacilli; Bacillales; Planococcaceae; Ureibacillus UA|SA|UAn|SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Oscillospiraceae; Fournierella UA|SA|UAn|SAn
Bacteria; Proteobacteria; Gammaproteobacteria; Pseudomonadales; Pseudomonadaceae; Pseudomonas UA|SA|UAn|SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Lachnospiraceae; Blautia UA|SA|UAn|SAn
Bacteria; Firmicutes; Clostridia; Thermoanaerobacterales; Thermoanaerobacterales Family III. Incertae Sedis; Syntrophaceticus UA|SA|UAn|SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Lachnospiraceae; Coprococcus UA|SA|UAn|SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Oscillospiraceae; Caproiciproducens UA|SA|UAn|SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Clostridiaceae; Sporosalibacterium UA|SA|UAn|SAn
Bacteria; Firmicutes; Bacilli; Lactobacillales; Lactobacillaceae; Weissella UA|SA|UAn|SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Unclassified Eubacteriales; Colidextribacter UA|SA|UAn|SAn
Bacteria; Actinobacteria; Coriobacteriia; Eggerthellales; Eggerthellaceae; Adlercreutzia UA|SA|UAn|SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Lachnospiraceae; Oribacterium UA|SA|UAn|SAn
Bacteria; Actinobacteria; Coriobacteriia; Coriobacteriales; Coriobacteriaceae; Collinsella UA|SA|UAn|SAn
Bacteria; Firmicutes; Bacilli; Lactobacillales; Lactobacillaceae; Lentilactobacillus UA|SA|UAn|SAn
Bacteria; Firmicutes; Clostridia; Thermosediminibacterales; Tepidanaerobacteraceae; Tepidanaerobacter UA|SA|UAn|SAn
Bacteria; Firmicutes; Bacilli; Lactobacillales; Lactobacillaceae; Agrilactobacillus UA|SA|UAn|SAn
Bacteria; Firmicutes; Erysipelotrichia; Erysipelotrichales; Erysipelotrichaceae; Erysipelothrix UA|SA|UAn|SAn
Bacteria; Firmicutes; Erysipelotrichia; Erysipelotrichales; Erysipelotrichaceae; Holdemanella UA|SA|UAn|SAn
Bacteria; Firmicutes; Bacilli; Bacillales; Bacillaceae; Niallia UA|SA|UAn|SAn
Bacteria; Actinobacteria; Coriobacteriia; Eggerthellales; Eggerthellaceae; Eggerthella UA|SA|UAn|SAn
Bacteria; Actinobacteria; Actinomycetia; Corynebacteriales; Corynebacteriaceae; Corynebacterium UA|SA|UAn|SAn
Bacteria; Proteobacteria; Deltaproteobacteria; Myxococcales; Labilitrichaceae; Labilithrix UA|SA|UAn|SAn
Bacteria; Actinobacteria; Actinomycetia; Streptosporangiales; Streptosporangiaceae; Microbispora UA|SA|UAn|SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Oscillospiraceae; Oscillibacter UA|SA|UAn|SAn
Bacteria; Actinobacteria; Coriobacteriia; Coriobacteriales; Coriobacteriaceae; Enorma UA|SA|UAn|SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Lachnospiraceae; Anaerotaenia UA|SA|UAn|SAn
Bacteria; Actinobacteria; Actinomycetia; Propionibacteriales; Nocardioidaceae; Nocardioides UA|SA|UAn|SAn
Bacteria; Firmicutes; Negativicutes; Selenomonadales; Selenomonadaceae; Mitsuokella UA|SA|UAn|SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Unclassified Eubacteriales; Proteiniborus UA|SA|UAn|SAn
Bacteria; Bacteroidetes; Bacteroidia; Bacteroidales; Unclassified Bacteroidales; Phocaeicola UA|SA|UAn|SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Lachnospiraceae; Cellulosilyticum UA|SA|UAn|SAn
Bacteria; Firmicutes; Tissierellia; Tissierellales; Tissierellaceae; Urmitella UA|SA|UAn|SAn
Bacteria; Proteobacteria; Alphaproteobacteria; Hyphomicrobiales; Phyllobacteriaceae; Mesorhizobium UA|SA|UAn|SAn
Bacteria; Firmicutes; Bacilli; Bacillales; Bacillaceae; Caldibacillus UA|SA|UAn|SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Peptococcaceae; Desulfitibacter UA|SA|UAn|SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Christensenellaceae; Christensenella UA|SA|UAn|SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Peptostreptococcaceae; Romboutsia UA|SA|UAn|SAn
Bacteria; Proteobacteria; Deltaproteobacteria; Desulfovibrionales; Desulfovibrionaceae; Desulfovibrio UA|SA|UAn|SAn
Bacteria; Firmicutes; Bacilli; Bacillales; Bacillaceae; Oceanobacillus UA|SA|UAn|SAn
Bacteria; Firmicutes; Bacilli; Bacillales; Bacillaceae; Sinibacillus UA|SA|UAn|SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Oscillospiraceae; Ruthenibacterium UA|SA|UAn|SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Oscillospiraceae; Anaerobacterium UA|SA|UAn|SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Lachnospiraceae; Anaerobutyricum UA|SA|UAn|SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Clostridiaceae; Maledivibacter UA|SA|UAn|SAn
Bacteria; Firmicutes; Bacilli; Bacillales; Planococcaceae; Bhargavaea UA|SA|UAn|SAn
Bacteria; Firmicutes; Bacilli; Bacillales; Bacillaceae; Rossellomorea UA|SA|UAn|SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Lachnospiraceae; Lachnoclostridium UA|SA|UAn|SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Clostridiales Family XIII. Incertae Sedis; Anaerovorax UA|SA|UAn|SAn
Bacteria; Actinobacteria; Actinomycetia; Corynebacteriales; Mycobacteriaceae; Mycolicibacterium UA|SA|UAn|SAn
Bacteria; Firmicutes; Bacilli; Lactobacillales; Enterococcaceae; Vagococcus UA|SA|UAn|SAn
Bacteria; Actinobacteria; Actinomycetia; Micromonosporales; Micromonosporaceae; Micromonospora UA|SA|UAn|SAn
Bacteria; Firmicutes; Bacilli; Bacillales; Thermoactinomycetaceae; Novibacillus UA|SA|UAn|SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Clostridiales Family XIII. Incertae Sedis; Emergencia UA|SA|UAn|SAn
Bacteria; Actinobacteria; Actinomycetia; Streptosporangiales; Thermomonosporaceae; Actinomadura UA|SA|UAn|SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Eubacteriaceae; Eubacterium UA|SA|UAn|SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Lachnospiraceae; Unclassified Lachnospiraceae UA|SA|UAn|SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Eubacteriaceae; Garciella UA|SA|UAn|SAn
Bacteria; Planctomycetes; Planctomycetia; Pirellulales; Lacipirellulaceae; Bythopirellula UA|SA|UAn|SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Peptostreptococcaceae; Peptostreptococcus UA|SA|UAn|SAn
Bacteria; Firmicutes; Bacilli; Bacillales; Bacillaceae; Gottfriedia UA|SA|UAn|SAn
Bacteria; Firmicutes; Limnochordia; Limnochordales; Limnochordaceae; Limnochorda UA|SA|UAn|SAn
Bacteria; Firmicutes; Bacilli; Bacillales; Bacillaceae; Sutcliffiella UA|SA|UAn|SAn







Bacteria; Firmicutes; Erysipelotrichia; Erysipelotrichales; Erysipelotrichaceae; Faecalitalea UA|SA|UAn|SAn
Bacteria; Proteobacteria; Alphaproteobacteria; Hyphomicrobiales; Bradyrhizobiaceae; Bradyrhizobium UA|SA|UAn|SAn
Bacteria; Firmicutes; Bacilli; Bacillales; Bacillaceae; Cerasibacillus UA|SA|UAn|SAn
Bacteria; Proteobacteria; Alphaproteobacteria; Hyphomicrobiales; Xanthobacteraceae; Pseudolabrys UA|SA|UAn|SAn
Bacteria; Firmicutes; Bacilli; Bacillales; Bacillaceae; Neobacillus UA|SA|UAn|SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Peptostreptococcaceae; Terrisporobacter UA|SA|UAn|SAn
Bacteria; Firmicutes; Tissierellia; Tissierellales; Tissierellaceae; Sporanaerobacter UA|SA|UAn|SAn
Bacteria; Firmicutes; Bacilli; Bacillales; Thermoactinomycetaceae; Planifilum UA|SA|UAn|SAn
Bacteria; Firmicutes; Tissierellia; Tissierellales; Peptoniphilaceae; Peptoniphilus UA|SA|UAn|SAn
Bacteria; Actinobacteria; Actinomycetia; Micromonosporales; Micromonosporaceae; Rugosimonospora UA|SA|UAn|SAn
Bacteria; Firmicutes; Tissierellia; Unclassified Tissierellia; Unclassified Tissierellia; Sedimentibacter UA|SA|UAn|SAn
Bacteria; Bacteroidetes; Bacteroidia; Bacteroidales; Prevotellaceae; Prevotella UA|SA|UAn|SAn
Bacteria; Firmicutes; Bacilli; Bacillales; Bacillaceae; Caldalkalibacillus UA|SA|UAn|SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Lachnospiraceae; Lacrimispora UA|SA|UAn|SAn
Bacteria; Firmicutes; Bacilli; Bacillales; Bacillaceae; Alkalihalobacillus UA|SA|UAn|SAn
Bacteria; Acidobacteria; Acidobacteriia; Acidobacteriales; Acidobacteriaceae; Occallatibacter UA|SA|UAn|SAn
Bacteria; Firmicutes; Bacilli; Bacillales; Bacillaceae; Virgibacillus UA|SA|UAn|SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Oscillospiraceae; Acetanaerobacterium UA|SA|UAn|SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Caldicoprobacteraceae; Caldicoprobacter UA|SA|UAn|SAn
Bacteria; Firmicutes; Bacilli; Bacillales; Bacillaceae; Bacillus UA|SA|UAn|SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Symbiobacteriaceae; Symbiobacterium UA|SA|UAn|SAn
Bacteria; Firmicutes; Bacilli; Bacillales; Thermoactinomycetaceae; Shimazuella UA|SA|UAn|SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Unclassified Eubacteriales; Gemmiger UA|SA|UAn|SAn
Bacteria; Firmicutes; Clostridia; Natranaerobiales; Natranaerobiaceae; Natranaerobaculum UA|SA|UAn|SAn
Bacteria; Proteobacteria; Alphaproteobacteria; Hyphomicrobiales; Devosiaceae; Devosia UA|SA|UAn|SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Clostridiaceae; Haloimpatiens UA|SA|UAn|SAn
Bacteria; Firmicutes; Tissierellia; Tissierellales; Tissierellaceae; Tepidimicrobium UA|SA|UAn|SAn
Bacteria; Bacteroidetes; Bacteroidia; Bacteroidales; Barnesiellaceae; Barnesiella UA|SA|UAn|SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Lachnospiraceae; Lachnospira UA|SA|UAn|SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Lachnospiraceae; Enterocloster UA|SA|UAn|SAn
Bacteria; Bacteroidetes; Bacteroidia; Bacteroidales; Muribaculaceae; Duncaniella UA|SA|UAn|SAn
Bacteria; Proteobacteria; Gammaproteobacteria; Pasteurellales; Pasteurellaceae; UnclassifiedPasteurellaceae UA|SA|UAn|SAn
Bacteria; Firmicutes; Tissierellia; Tissierellales; Tissierellaceae; Schnuerera UA|SA|UAn|SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Clostridiaceae; Lutispora UA|SA|UAn|SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Lachnospiraceae; Murimonas UA|SA|UAn|SAn
Bacteria; Cyanobacteria; Unclassified Cyanobacteria; Oscillatoriales; Oscillatoriaceae; Aerosakkonema UA|SA|UAn|SAn
Bacteria; Firmicutes; Bacilli; Bacillales; Paenibacillaceae; Ammoniphilus UA|SA|UAn|SAn
Bacteria; Actinobacteria; Actinomycetia; Micromonosporales; Micromonosporaceae; Actinoplanes UA|SA|UAn|SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Lachnospiraceae; Butyrivibrio UA|SA|UAn|SAn
Bacteria; Proteobacteria; Gammaproteobacteria; Enterobacterales; Morganellaceae; Proteus UA|SA|UAn|SAn
Bacteria; Firmicutes; Bacilli; Bacillales; Paenibacillaceae; Paenibacillus UA|SA|UAn|SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Lachnospiraceae; Dorea UA|SA|UAn|SAn
Bacteria; Actinobacteria; Actinomycetia; Streptomycetales; Streptomycetaceae; Kitasatospora UA|SA|UAn|SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Peptostreptococcaceae; Paeniclostridium UA|SA|UAn|SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Peptococcaceae; Peptococcus UA|SA|UAn|SAn
Bacteria; Firmicutes; Bacilli; Bacillales; Bacillaceae; Pseudogracilibacillus UA|SA|UAn|SAn
Bacteria; Firmicutes; Bacilli; Bacillales; Bacillaceae; Fictibacillus UA|SA|UAn|SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Unclassified Eubacteriales; Intestinimonas UA|SA|UAn|SAn
Bacteria; Firmicutes; Bacilli; Bacillales; Bacillaceae; Alkalicoccus UA|SA|UAn|SAn
Bacteria; Firmicutes; Bacilli; Lactobacillales; Lactobacillaceae; Ligilactobacillus UA|SA|UAn|SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Lachnospiraceae; Mediterraneibacter UA|SA|UAn|SAn
Bacteria; Firmicutes; Bacilli; Bacillales; Bacillaceae; Peribacillus UA|SA|UAn|SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Eubacteriaceae; Rhabdanaerobium UA|SA|UAn|SAn
Bacteria; Firmicutes; Bacilli; Bacillales; Planococcaceae; Solibacillus UA|SA|UAn|SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Peptococcaceae; Pelotomaculum UA|SA|UAn|SAn
Bacteria; Firmicutes; Bacilli; Bacillales; Planococcaceae; Sporosarcina UA|SA|UAn|SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Clostridiaceae; Butyricicoccus UA|SA|UAn|SAn
Bacteria; Actinobacteria; Actinomycetia; Kineosporiales; Kineosporiaceae; Angustibacter UA|SA|UAn|SAn
Bacteria; Bacteroidetes; Bacteroidia; Bacteroidales; Tannerellaceae; Parabacteroides UA|SA|UAn|SAn
Bacteria; Firmicutes; Bacilli; Bacillales; Paenibacillaceae; Cohnella UA|SA|UAn|SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Oscillospiraceae; Sporobacter UA|SA|UAn|SAn
Bacteria; Firmicutes; Bacilli; Bacillales; Bacillaceae; Lottiidibacillus UA|SA|UAn|SAn
Bacteria; Firmicutes; Bacilli; Bacillales; Bacillaceae; Priestia UA|SA|UAn|SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Peptococcaceae; Desulfofundulus UA|SA|UAn|SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Syntrophomonadaceae; Syntrophomonas UA|SA|UAn|SAn
Bacteria; Firmicutes; Bacilli; Bacillales; Paenibacillaceae; Brevibacillus UA|SA|UAn|SAn
Bacteria; Firmicutes; Bacilli; Bacillales; Bacillaceae; Massilibacterium UA|SA|UAn|SAn
Bacteria; Firmicutes; Bacilli; Lactobacillales; Streptococcaceae; Streptococcus UA|SA|UAn|SAn
Bacteria; Firmicutes; Clostridia; Halanaerobiales; Halanaerobiaceae; Halocella UA|SA|UAn|SAn
Bacteria; Actinobacteria; Actinomycetia; Jiangellales; Jiangellaceae; Jiangella UA|SA|UAn|SAn
Bacteria; Firmicutes; Bacilli; Lactobacillales; Lactobacillaceae; Lactobacillus UA|SA|UAn|SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Peptococcaceae; Desulfitispora UA|SA|UAn|SAn
Bacteria; Firmicutes; Bacilli; Bacillales; Bacillaceae; Mesobacillus UA|SA|UAn|SAn
Bacteria; Bacteroidetes; Bacteroidia; Bacteroidales; Bacteroidaceae; Bacteroides UA|SA|UAn|SAn
Bacteria; Actinobacteria; Actinomycetia; Streptomycetales; Streptomycetaceae; Streptomyces UA|SA|UAn|SAn
Bacteria; Proteobacteria; Deltaproteobacteria; Myxococcales; Phaselicystidaceae; Phaselicystis UA|SA|UAn|SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Peptococcaceae; Desulfonispora UA|SA|UAn|SAn
Bacteria; Actinobacteria; Actinomycetia; Pseudonocardiales; Pseudonocardiaceae; Pseudonocardia UA|SA|UAn|SAn
Bacteria; Firmicutes; Bacilli; Bacillales; Bacillaceae; Lentibacillus UA|SA|UAn|SAn
Bacteria; Firmicutes; Bacilli; Bacillales; Thermoactinomycetaceae; Thermoflavimicrobium UA|SA|UAn|SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Clostridiaceae; Caloranaerobacter UA|SA|UAn|SAn
Bacteria; Firmicutes; Bacilli; Bacillales; Bacillaceae; Lysinibacillus UA|SA|UAn|SAn
Bacteria; Firmicutes; Bacilli; Bacillales; Bacillaceae; Cytobacillus UA|SA|UAn|SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Clostridiaceae; Hathewaya UA|SA|UAn|SAn
Bacteria; Firmicutes; Negativicutes; Veillonellales; Veillonellaceae; Megasphaera UA|SA|UAn|SAn
Bacteria; Firmicutes; Bacilli; Lactobacillales; Lactobacillaceae; Limosilactobacillus UA|SA|UAn|SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Oscillospiraceae; Acetivibrio UA|SA|UAn|SAn
Bacteria; Firmicutes; Bacilli; Bacillales; Thermoactinomycetaceae; Kroppenstedtia UA|SA|UAn|SAn
Bacteria; Firmicutes; Bacilli; Bacillales; Thermoactinomycetaceae; Melghirimyces UA|SA|UAn|SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Peptostreptococcaceae; Clostridioides UA|SA|UAn|SAn
Bacteria; Proteobacteria; Gammaproteobacteria; Xanthomonadales; Xanthomonadaceae; Luteimonas UA|SA|UAn|SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Lachnospiraceae; Anaerocolumna UA|SA|UAn|SAn
Bacteria; Firmicutes; Bacilli; Bacillales; Planococcaceae; Rummeliibacillus UA|SA|UAn|SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Peptostreptococcaceae; Intestinibacter UA|SA|UAn|SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Unclassified Eubacteriales; Flintibacter UA|SA|UAn|SAn
Bacteria; Acidobacteria; Vicinamibacteria; Unclassified Vicinamibacteria; Vicinamibacteraceae; Vicinamibacter UA|SA|UAn|SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Peptococcaceae; Desulfohalotomaculum UA|SA|UAn|SAn
Bacteria; Firmicutes; Bacilli; Bacillales; Alicyclobacillaceae; Alicyclobacillus UA|SA|UAn|SAn
Bacteria; Firmicutes; Clostridia; Eubacteriales; Clostridiaceae; Alkaliphilus UA|SA|UAn|SAn
Bacteria; Chloroflexi; Thermomicrobia; Sphaerobacterales; Sphaerobacteraceae; Sphaerobacter UA|SA|UAn|SAn
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