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Fig. S1 ROV frame images showing methane bubble
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[bookmark: OLE_LINK1]Fig. S2 The richness curves of 16S rRNA data in each sample
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[bookmark: OLE_LINK220][bookmark: OLE_LINK218][bookmark: OLE_LINK217][bookmark: OLE_LINK164]Fig. S3 The α-diversity index variation with depths. * 0.01 < P-value ≤ 0.05, ** 0.001 < P-value ≤ 0.01, *** P- value ≤ 0.001. (a) CTD samples. (b) ROV samples
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[bookmark: OLE_LINK233][bookmark: OLE_LINK6]Fig. S4 General information of MAGs. (a) Numbers of MAGs assembled from each CTD metagenome sample. (b) MAGs genome size and GC content in each metagenome sample
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Fig. S5 Maximum likelihood phylogenetic tree of 571 MAGs. (a) Phylogenetic tree of 539 bacterial MAGs based on 120 single- copy protein-coding sequences. (b) Phylogenetic tree of 32 archaeal MAGs based on 53 single-copy protein-coding sequences


Table S1 The taxonomy and abundance of ASV in all samples.
[bookmark: OLE_LINK221](Table shown in separate file “TableS1.xls”)

[bookmark: OLE_LINK219]Table S2 Statistical difference analysis of major methane and sulfur metabolic genes relative abundance between depths by Mann-Whitney U test. * 0.01 < P-value ≤ 0.05, ** 0.001 < P-value ≤ 0.01, *** P-value ≤ 0.001.
(Table shown in separate file “TableS2.xls”)

[bookmark: OLE_LINK202]Table S3 Information of all MAGs assembled from all metagenome.
(Table shown in separate file “TableS3.xls”)
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