Table 1 [bookmark: _Ref230253391]Top 10 Bacterial Community Relative Abundances at the Phylum level
	phylum
	ZOT
	ZOS
	ZOL
	ZOC

	Proteobacteria
	26.03%
	58.84%
	41.63%
	42.44%

	Bacteroidota
	15.41%
	18.61%
	16.29%
	30.85%

	Actinobacteriota
	9.57%
	5.75%
	19.80%
	5.34%

	Cyanobacteria
	—
	3.06%
	14.24%
	2.18%

	Gemmatimonadota
	8.71%
	—
	—
	3.43%

	Chloroflexi
	7.49%
	—
	—
	—

	Firmicutes
	5.37%
	—
	—
	2.87%

	Desulfobacterota
	—
	—
	—
	2.78%

	Deinococcota
	—
	—
	—
	2.39%

	unclassified_Bacteria
	16.91%
	2.51%
	3.09%
	2.62%

	Others
	7.78%
	7.45%
	—
	3.30%

	Unknown
	—
	9.46%
	5.99%
	—


Note: “—” indicates a relative abundance of less than 2%



Table 2 [bookmark: _Ref230253406]Top 10 Bacterial Community Relative Abundances at the genus level
	phylum
	ZOT
	ZOS
	ZOL
	ZOC

	unclassified_Bacteria
	16.91%
	2.51%
	3.09%
	2.62%

	unclassified_Actinomarinales
	5.34%
	—
	—
	—

	Aliifodinibius
	5.28%
	—
	—
	5.34%

	unclassified_Balneolaceae
	2.83%
	—
	3.08%
	2.06%

	Paucibacter
	—
	6.74
	—
	—

	Synechococcus_CC9902
	—
	—
	12.31%
	—

	Roseovarius
	—
	—
	10.18%
	—

	alpha_proteobacterium_HIMB59
	—
	—
	6.66%
	—

	Salinimicrobium
	—
	—
	—
	8.30%

	Erythrobacter
	—
	—
	—
	5.74%

	Others
	68.13%
	86.31%
	64.56%
	77.09%

	Unknown
	—
	9.46%
	5.99%
	—


Note: “—” indicates a relative abundance of less than 2%






Table 3 [bookmark: _Ref230253426]Differential biomarkers biomarkers identified by LEfSe analysis
	Sample group
	Taxonomic level
	Differential biomarkers
	LDA

	ZOT
	phylum
	Gemmatimonadota
	4.66

	
	phylum
	Chloroflexi
	4.56

	
	phylum
	unclassified_Bacteria
	4.86

	
	class
	Gemmatimonadetes
	4.46

	
	order
	SAR202_clade
	4.01

	
	genus
	Aliifodinibius
	4.44

	
	genus
	Ardenticatena
	4.14

	ZOS
	phylum
	Proteobacteria
	5.21

	
	phylum
	Bacteroidota
	4.88

	
	class
	Alphaproteobacteria
	5.17

	
	order
	Rhodobacterales
	5.07

	
	order
	Flavobacteriales
	4.79

	
	genus
	Roseovarius
	4.72

	
	genus
	Muricauda
	4.08

	
	genus
	WDS1C4
	4.09

	ZOL
	phylum
	Actinobacteriota
	4.87

	
	phylum
	Cyanobacteria
	4.85

	
	class
	Actinobacteria
	4.94

	
	order
	Micrococcales
	4.83

	
	order
	Synechococcales
	4.81

	
	genus
	Pontimonas
	4.37

	
	genus
	Cryobacterium
	4.01

	
	genus
	Synechococcus_CC9902
	4.79

	ZOC
	phylum
	Bacteroidota
	4.89

	
	phylum
	Desulfobacterota
	4.10

	
	phylum
	Rhodothermia
	4.84

	
	order
	Sphingomonadales
	4.74

	
	order
	Cytophagales
	4.37

	
	genus
	Citreimonas
	4.02

	
	genus
	Halomonas
	4.23


Note: ZOC nest sediment, ZOT nest surrounding soil, ZOL water, ZOS aquatic plant.




Table 4 [bookmark: _Ref230253522]Statistical Analysis of Significant Correlations in the Co-occurrence Network of Differential Markers
	CG
	G1 
	C1EG
	G2
	C2EG
	Spearman 
	p-value
	Relevance

	ZOC vs ZOT
	Ardenticatena
	ZOT
	unclassified_Actinomarinales
	ZOT
	0.922
	7.76E-09
	Positive correlation

	ZOC vs ZOT
	Ardenticatena
	ZOT
	unclassified_Bacteria
	ZOT
	0.84
	3.65E-06
	Positive correlation

	ZOC vs ZOT
	Citreimonas
	ZOC
	Rubrivirga
	ZOC
	0.783
	4.42E-05
	Positive correlation

	ZOC vs ZOT
	Citreimonas
	ZOC
	Salinimicrobium
	ZOC
	0.844
	2.92E-06
	Positive correlation

	ZOC vs ZOT
	Ardenticatena
	ZOT
	Rubrivirga
	ZOC
	-0.701
	5.70E-04
	negative correlation

	ZOT vs ZOL
	Ardenticatena
	ZOT
	unclassified_Gemmatimonadaceae
	ZOT
	0.925
	5.42E-09
	Positive correlation

	ZOT vs ZOL
	Ardenticatena
	ZOT
	unclassified_Actinomarinales
	ZOT
	0.902
	5.45E-08
	Positive correlation

	ZOT vs ZOL
	Nitriliruptor
	ZOL
	Litoricola
	ZOL
	0.849
	2.20E-06
	Positive correlation

	ZOT vs ZOL
	unclassified_Gemmatimonadaceae
	ZOT
	Pontimonas
	ZOL
	-0.872
	5.55E-07
	negative correlation

	ZOT vs ZOL
	unclassified_Gemmatimonadaceae
	ZOT
	unclassified_Microbacteriaceae
	ZOL
	-0.861
	1.11E-06
	negative correlation

	ZOL vs ZOS
	Yoonia_Loktanella
	ZOS
	Muricauda
	ZOS
	0.885
	2.17E-07
	Positive correlation

	ZOL vs ZOS
	Yoonia_Loktanella
	ZOS
	WDS1C4
	ZOS
	0.878
	3.67E-07
	Positive correlation

	ZOL vs ZOS
	unclassified_Microbacteriaceae
	ZOL
	Synechococcus_CC9902
	ZOL
	0.842
	3.32E-06
	Positive correlation

	ZOL vs ZOS
	Pontimonas
	ZOL
	WDS1C4
	ZOS
	-0.799
	2.32E-05
	negative correlation

	ZOL vs ZOS
	Pontimonas
	ZOL
	Muricauda
	ZOS
	-0.824
	7.83E-06
	negative correlation


Table Note: CG stands for comparison group; G1 stands for Group 1; C1EG stands for Cluster 1 Enrichment Group.

