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Fig. S1. Lab-scale soil columns for acid exposure experiment


Table S1. Taxonomic information of the top three bacteria in soil columns

	Sample code
	Rank
	Relative abundance (%)
	Species
	Genus
	Class
	Phylum

	0_W_T
	1
	2.19
	Rhodanobacter humi
	Rhodanobacter
	Gammaproteobacteria
	Proteobacteria

	
	2
	1.04
	Sporosarcina saromensis
	Sporosarcina
	Bacilli
	Firmicutes

	
	3
	0.29
	Bacillus aryabhattai
	Bacillus
	Bacilli
	Firmicutes

	0_W_M
	1
	2.93
	Rhodanobacter humi
	Rhodanobacter
	Gammaproteobacteria
	Proteobacteria

	
	2
	0.96
	Sporosarcina saromensis
	Sporosarcina
	Bacilli
	Firmicutes

	
	3
	0.35
	Bacillus aryabhattai
	Bacillus
	Bacilli
	Firmicutes

	4_W_T
	1
	2.20
	Rhodanobacter humi
	Rhodanobacter
	Gammaproteobacteria
	Proteobacteria

	
	2
	0.97
	Sporosarcina saromensis
	Sporosarcina
	Bacilli
	Firmicutes

	
	3
	0.37
	Pseudomonas silesiensis
	Pseudomonas
	Gammaproteobacteria
	Proteobacteria

	11_W_T
	1
	1.86
	Rhodanobacter humi
	Rhodanobacter
	Gammaproteobacteria
	Proteobacteria

	
	2
	1.27
	Sporosarcina saromensis
	Sporosarcina
	Bacilli
	Firmicutes

	
	3
	0.48
	Bacillus aryabhattai
	Bacillus
	Bacilli
	Firmicutes

	23_W_T
	1
	1.24
	Sporosarcina saromensis
	Sporosarcina
	Bacilli
	Firmicutes

	
	2
	0.73
	Rhodanobacter humi
	Rhodanobacter
	Gammaproteobacteria
	Proteobacteria

	
	3
	0.46
	Bacillus aryabhattai
	Bacillus
	Bacilli
	Firmicutes

	23_W_M
	1
	4.54
	Rhodanobacter humi
	Rhodanobacter
	Gammaproteobacteria
	Proteobacteria

	
	2
	1.15
	Sporosarcina saromensis
	Sporosarcina
	Bacilli
	Firmicutes

	
	3
	0.27
	Bacillus aryabhattai
	Bacillus
	Bacilli
	Firmicutes

	0_A_T
	1
	4.63
	Rhodanobacter humi
	Rhodanobacter
	Gammaproteobacteria
	Proteobacteria

	
	2
	1.04
	Sporosarcina saromensis
	Sporosarcina
	Bacilli
	Firmicutes

	
	3
	0.49
	Bacillus aryabhattai
	Bacillus
	Bacilli
	Firmicutes

	0_A_M
	1
	1.97
	Rhodanobacter humi
	Rhodanobacter
	Gammaproteobacteria
	Proteobacteria

	
	2
	0.98
	Sporosarcina saromensis
	Sporosarcina
	Bacilli
	Firmicutes

	
	3
	0.37
	Bacillus aryabhattai
	Bacillus
	Bacilli
	Firmicutes

	4_A_T
	1
	1.79
	Rhodanobacter humi
	Rhodanobacter
	Gammaproteobacteria
	Proteobacteria

	
	2
	0.86
	Sporosarcina saromensis
	Sporosarcina
	Bacilli
	Firmicutes

	
	3
	0.25
	Bacillus aryabhattai
	Bacillus
	Bacilli
	Firmicutes

	11_A_T
	1
	2.20
	Rhodanobacter humi
	Rhodanobacter
	Gammaproteobacteria
	Proteobacteria

	
	2
	0.95
	Sporosarcina saromensis
	Sporosarcina
	Bacilli
	Firmicutes

	
	3
	0.48
	Bacillus aryabhattai
	Bacillus
	Bacilli
	Firmicutes

	23_A_T
	1
	0.88
	Sporosarcina saromensis
	Sporosarcina
	Bacilli
	Firmicutes

	
	2
	0.65
	Rhodanobacter humi
	Rhodanobacter
	Gammaproteobacteria
	Proteobacteria

	
	3
	0.39
	Bacillus aryabhattai
	Bacillus
	Bacilli
	Firmicutes

	23_A_M
	1
	1.40
	Rhodanobacter humi
	Rhodanobacter
	Gammaproteobacteria
	Proteobacteria

	
	2
	0.94
	Sporosarcina saromensis
	Sporosarcina
	Bacilli
	Firmicutes

	
	3
	0.36
	Bacillus aryabhattai
	Bacillus
	Bacilli
	Firmicutes

	0_C_T
	1
	8.25
	Sporosarcina saromensis
	Sporosarcina
	Bacilli
	Firmicutes

	
	2
	2.57
	Bacillus aryabhattai
	Bacillus
	Bacilli
	Firmicutes

	
	3
	1.72
	Tumebacillus ginsengisoli
	Tumebacillus
	Bacilli
	Firmicutes

	0_C_M
	1
	7.18
	Rhodanobacter humi
	Rhodanobacter
	Gammaproteobacteria
	Proteobacteria

	
	2
	5.31
	Sporosarcina saromensis
	Sporosarcina
	Bacilli
	Firmicutes

	
	3
	2.30
	Bacillus aryabhattai
	Bacillus
	Bacilli
	Firmicutes

	4_C_T
	1
	26.62
	Rhodanobacter humi
	Rhodanobacter
	Gammaproteobacteria
	Proteobacteria

	
	2
	22.38
	Massilia aerilata
	Massilia
	Betaproteobacteria
	Proteobacteria

	
	3
	4.47
	Dyella japonica
	Dyella
	Gammaproteobacteria
	Proteobacteria

	11_C_T
	1
	26.83
	Rhodanobacter humi
	Rhodanobacter
	Gammaproteobacteria
	Proteobacteria

	
	2
	18.84
	Dyella japonica
	Dyella
	Gammaproteobacteria
	Proteobacteria

	
	3
	7.84
	Massilia aerilata
	Massilia
	Betaproteobacteria
	Proteobacteria

	23_C_T
	1
	49.30
	Rhodanobacter humi
	Rhodanobacter
	Gammaproteobacteria
	Proteobacteria

	
	2
	15.71
	Dyella japonica
	Dyella
	Gammaproteobacteria
	Proteobacteria

	
	3
	0.97
	Massilia aerilata
	Massilia
	Betaproteobacteria
	Proteobacteria

	23_C_M
	1
	37.51
	Rhodanobacter humi
	Rhodanobacter
	Gammaproteobacteria
	Proteobacteria

	
	2
	19.72
	Dyella japonica
	Dyella
	Gammaproteobacteria
	Proteobacteria

	
	3
	1.09
	Paraburkholderia fungorum
	Paraburkholderia
	Betaproteobacteria
	Proteobacteria

	0_F_T
	1
	15.01
	Bacillus aryabhattai
	Bacillus
	Bacilli
	Firmicutes

	
	2
	9.51
	Paraburkholderia fungorum
	Paraburkholderia
	Betaproteobacteria
	Proteobacteria

	
	3
	6.05
	Tumebacillus ginsengisoli
	Tumebacillus
	Bacilli
	Firmicutes

	0_F_M
	1
	8.26
	Sporosarcina saromensis
	Sporosarcina
	Bacilli
	Firmicutes

	
	2
	5.60
	Tumebacillus ginsengisoli
	Tumebacillus
	Bacilli
	Firmicutes

	
	3
	4.36
	Bacillus aryabhattai
	Bacillus
	Bacilli
	Firmicutes

	4_F_T
	1
	12.23
	Tumebacillus ginsengisoli
	Tumebacillus
	Bacilli
	Firmicutes

	
	2
	7.95
	Bacillus aryabhattai
	Bacillus
	Bacilli
	Firmicutes

	
	3
	6.83
	Sporosarcina saromensis
	Sporosarcina
	Bacilli
	Firmicutes

	11_F_T
	1
	39.17
	Rhodanobacter humi
	Rhodanobacter
	Gammaproteobacteria
	Proteobacteria

	
	2
	24.39
	Massilia aerilata
	Massilia
	Betaproteobacteria
	Proteobacteria

	
	3
	10.19
	Paraburkholderia hospita
	Paraburkholderia
	Betaproteobacteria
	Proteobacteria

	23_F_T
	1
	39.24
	Rhodanobacter humi
	Rhodanobacter
	Gammaproteobacteria
	Proteobacteria

	
	2
	19.79
	Massilia aerilata
	Massilia
	Betaproteobacteria
	Proteobacteria

	
	3
	15.26
	Rhodanobacter xiangquanii
	Rhodanobacter
	Gammaproteobacteria
	Proteobacteria

	23_F_M
	1
	18.14
	Rhodanobacter humi
	Rhodanobacter
	Gammaproteobacteria
	Proteobacteria

	
	2
	15.30
	Massilia aerilata
	Massilia
	Betaproteobacteria
	Proteobacteria

	
	3
	9.44
	Dyella japonica
	Dyella
	Gammaproteobacteria
	Proteobacteria

	0_N_T
	1
	28.60
	Paraburkholderia fungorum
	Paraburkholderia
	Betaproteobacteria
	Proteobacteria

	
	2
	10.45
	Novibacillus thermophilus
	Novibacillus
	Bacilli
	Firmicutes

	
	3
	5.83
	Sporosarcina saromensis
	Sporosarcina
	Bacilli
	Firmicutes

	0_N_M
	1
	13.57
	Sporosarcina saromensis
	Sporosarcina
	Bacilli
	Firmicutes

	
	2
	5.28
	Novibacillus thermophilus
	Novibacillus
	Bacilli
	Firmicutes

	
	3
	4.21
	Paraburkholderia fungorum
	Paraburkholderia
	Betaproteobacteria
	Proteobacteria

	4_N_T
	1
	48.00
	Alicyclobacillus pomorum
	Alicyclobacillus
	Bacilli
	Firmicutes

	
	2
	11.75
	Tumebacillus ginsengisoli
	Tumebacillus
	Bacilli
	Firmicutes

	
	3
	7.22
	Pseudomonas lactis
	Pseudomonas
	Gammaproteobacteria
	Proteobacteria

	11_N_T
	1
	45.93
	Undibacterium seohonense
	Undibacterium
	Betaproteobacteria
	Proteobacteria

	
	2
	16.70
	Pseudomonas silesiensis
	Pseudomonas
	Gammaproteobacteria
	Proteobacteria

	
	3
	15.97
	Pseudomonas lactis
	Pseudomonas
	Gammaproteobacteria
	Proteobacteria

	23_N_T
	1
	10.17
	Massilia aerilata
	Massilia
	Betaproteobacteria
	Proteobacteria

	
	2
	10.01
	Rhodanobacter humi
	Rhodanobacter
	Gammaproteobacteria
	Proteobacteria

	
	3
	6.61
	Pseudomonas silesiensis
	Pseudomonas
	Gammaproteobacteria
	Proteobacteria

	23_N_M
	1
	24.61
	Rhodanobacter humi
	Rhodanobacter
	Gammaproteobacteria
	Proteobacteria

	
	2
	4.87
	Alicyclobacillus pomorum
	Alicyclobacillus
	Bacilli
	Firmicutes

	
	3
	4.41
	Dyella japonica
	Dyella
	Gammaproteobacteria
	Proteobacteria

	0_S_T
	1
	17.67
	Sporosarcina saromensis
	Sporosarcina
	Bacilli
	Firmicutes

	
	2
	4.98
	Novibacillus thermophilus
	Novibacillus
	Bacilli
	Firmicutes

	
	3
	2.49
	Paraburkholderia fungorum
	Paraburkholderia
	Betaproteobacteria
	Proteobacteria

	0_S_M
	1
	11.47
	Sporosarcina saromensis
	Sporosarcina
	Bacilli
	Firmicutes

	
	2
	6.52
	Bacillus aryabhattai
	Bacillus
	Bacilli
	Firmicutes

	
	3
	5.62
	Tumebacillus ginsengisoli
	Tumebacillus
	Bacilli
	Firmicutes

	4_S_T
	1
	13.92
	Undibacterium seohonense
	Undibacterium
	Betaproteobacteria
	Proteobacteria

	
	2
	7.81
	Sporosarcina saromensis
	Sporosarcina
	Bacilli
	Firmicutes

	
	3
	4.27
	Tumebacillus ginsengisoli
	Tumebacillus
	Bacilli
	Firmicutes

	11_S_T
	1
	49.17
	Tumebacillus ginsengisoli
	Tumebacillus
	Bacilli
	Firmicutes

	
	2
	16.44
	Alicyclobacillus pomorum
	Alicyclobacillus
	Bacilli
	Firmicutes

	
	3
	10.19
	Rhodanobacter humi
	Rhodanobacter
	Gammaproteobacteria
	Proteobacteria

	23_S_T
	1
	32.50
	Rhodanobacter humi
	Rhodanobacter
	Gammaproteobacteria
	Proteobacteria

	
	2
	16.71
	Dyella japonica
	Dyella
	Gammaproteobacteria
	Proteobacteria

	
	3
	6.38
	Tumebacillus ginsengisoli
	Tumebacillus
	Bacilli
	Firmicutes

	23_S_M
	1
	51.08
	Rhodanobacter humi
	Rhodanobacter
	Gammaproteobacteria
	Proteobacteria

	
	2
	1.46
	Sporosarcina saromensis
	Sporosarcina
	Bacilli
	Firmicutes

	　
	3
	1.40
	Alicyclobacillus pomorum
	Alicyclobacillus
	Bacilli
	Firmicutes







Table S2. Major T-RFs in the soil columns
	T-RF direction
	Column
	T-RFs

	Forward
	W-
	2F35
	27F39
	27F193
	27F217
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	
	A-
	27F30
	27F36
	27F39
	27F193
	27F505
	
	
	
	
	
	
	
	
	
	
	

	
	C-
	27F26
	27F27
	27F30
	27F35
	27F39
	27F196
	27F201
	27F205
	27F217
	27F232
	
	
	
	
	
	

	
	F-
	27F22
	27F30
	27F36
	27F39
	27F63
	27F205
	27F206
	27F222
	27F232
	27F235
	27F307
	27F310
	
	
	
	

	
	N-
	27F19
	27F27
	27F30
	27F35
	27F36
	27F39
	27F63
	27F201
	27F205
	27F212
	27F220
	27F231
	27F232
	27F236
	27F249
	27F253

	
	S-
	27F27
	27F35
	27F36
	27F39
	27F194
	27F196
	27F201
	27F205
	27F220
	27F228
	27F232
	27F236
	27F253
	27F293
	27F294
	

	Reverse
	W-
	518R88
	518R113
	518R201
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	A-
	518R88
	518R113
	518R176
	518R201
	518R505
	
	
	
	
	
	
	
	
	
	
	

	
	C-
	518R25
	518R88
	518R113
	518R201
	
	
	
	
	
	
	
	
	
	
	
	

	
	F-
	518R88
	518R92
	518R112
	518R113
	518R201
	518R205
	518R321
	
	
	
	
	
	
	
	
	

	
	N-
	518R17
	518R25
	518R87
	518R88
	518R92
	518R105
	518R113
	518R200
	518R201
	518R321
	
	
	
	
	
	

	
	S-
	518R35
	518R54
	518R88
	518R112
	518R113
	518R195
	518R199
	518R200
	518R201
	　
	　
	　
	　
	　
	　
	　





Table S3. Taxonomic information of the top three bacterial T-RF in the soil columns
	Sample code
	Rank
	Forward
	Relative abundance (%)
	Reverse
	Relative abundance (%)

	0_W_T
	1
	27F39
	33.10%
	518R113
	24.01%

	
	2
	27F193
	7.32%
	518R88
	16.71%

	
	3
	27F63
	6.13%
	518R201
	8.94%

	0_W_M
	1
	27F39
	32.13%
	518R88
	19.57%

	
	2
	27F193
	8.05%
	518R113
	18.90%

	
	3
	27F63
	6.38%
	518R201
	9.73%

	0_W_B
	1
	27F39
	32.42%
	518R113
	25.53%

	
	2
	27F193
	7.54%
	518R88
	19.26%

	
	3
	27F35
	7.13%
	518R201
	9.34%

	1_W_T
	1
	27F39
	33.00%
	518R113
	25.72%

	
	2
	27F193
	7.99%
	518R88
	17.26%

	
	3
	27F35
	6.64%
	518R201
	9.18%

	2_W_T
	1
	27F39
	38.97%
	518R113
	28.47%

	
	2
	27F35
	10.86%
	518R88
	17.92%

	
	3
	27F193
	8.54%
	518R201
	11.04%

	3_W_T
	1
	27F39
	30.52%
	518R113
	25.06%

	
	2
	27F193
	7.41%
	518R88
	17.99%

	
	3
	27F35
	6.36%
	518R176
	8.76%

	4_W_T
	1
	27F39
	36.21%
	518R113
	25.79%

	
	2
	27F193
	8.13%
	518R88
	17.68%

	
	3
	27F63
	7.27%
	518R201
	8.53%

	5_W_T
	1
	27F39
	29.36%
	518R113
	23.64%

	
	2
	27F193
	7.02%
	518R88
	16.94%

	
	3
	27F63
	6.11%
	518R201
	8.66%

	6_W_T
	1
	27F39
	32.27%
	518R113
	25.97%

	
	2
	27F35
	8.84%
	518R88
	17.67%

	
	3
	27F63
	7.59%
	518R201
	9.02%

	11_W_T
	1
	27F39
	33.39%
	518R113
	26.14%

	
	2
	27F193
	9.43%
	518R88
	18.46%

	
	3
	27F63
	7.53%
	518R201
	9.92%

	17_W_T
	1
	27F39
	34.64%
	518R113
	21.92%

	
	2
	27F193
	8.68%
	518R88
	19.31%

	
	3
	27F63
	7.58%
	518R201
	10.46%

	23_W_T
	1
	27F39
	30.62%
	518R113
	25.85%

	
	2
	27F193
	9.88%
	518R88
	18.60%

	
	3
	27F217
	7.96%
	518R201
	10.48%

	23_W_M
	1
	27F39
	40.29%
	518R113
	28.85%

	
	2
	27F63
	8.00%
	518R88
	20.90%

	
	3
	27F193
	7.55%
	518R201
	10.61%

	23_W_B
	1
	27F39
	33.69%
	518R113
	27.17%

	
	2
	27F217
	10.17%
	518R88
	18.16%

	
	3
	27F193
	9.42%
	518R201
	10.28%

	0_A_T
	1
	27F30
	33.34%
	518R113
	28.04%

	
	2
	27F218
	6.70%
	518R88
	18.20%

	
	3
	27F193
	6.27%
	518R201
	10.78%

	0_A_M
	1
	27F30
	30.61%
	518R113
	26.10%

	
	2
	27F193
	7.48%
	518R88
	17.12%

	
	3
	27F218
	7.47%
	518R201
	10.34%

	0_A_B
	1
	27F505
	42.72%
	518R113
	24.68%

	
	2
	27F30
	20.30%
	518R88
	16.52%

	
	3
	27F193
	4.96%
	518R505
	13.42%

	1_A_T
	1
	27F36
	36.58%
	518R113
	25.10%

	
	2
	27F30
	8.09%
	518R88
	18.75%

	
	3
	27F193
	6.37%
	518R201
	10.57%

	2_A_T
	1
	27F39
	39.68%
	518R113
	26.66%

	
	2
	27F193
	6.93%
	518R88
	19.93%

	
	3
	27F192
	6.92%
	518R201
	9.15%

	3_A_T
	1
	27F39
	40.56%
	518R113
	28.24%

	
	2
	27F193
	6.74%
	518R88
	19.07%

	
	3
	27F192
	6.74%
	518R176
	9.64%

	4_A_T
	1
	27F39
	34.91%
	518R113
	24.93%

	
	2
	27F193
	6.05%
	518R88
	18.49%

	
	3
	27F192
	5.56%
	518R176
	9.42%

	5_A_T
	1
	27F39
	34.78%
	518R113
	24.98%

	
	2
	27F193
	6.40%
	518R88
	18.34%

	
	3
	27F63
	5.46%
	518R201
	9.25%

	6_A_T
	1
	27F39
	35.41%
	518R113
	25.06%

	
	2
	27F193
	8.34%
	518R88
	19.37%

	
	3
	27F63
	6.29%
	518R176
	9.83%

	11_A_T
	1
	27F39
	36.97%
	518R113
	23.67%

	
	2
	27F193
	9.80%
	518R88
	18.42%

	
	3
	27F63
	6.90%
	518R176
	10.99%

	17_A_T
	1
	27F30
	33.76%
	518R113
	23.71%

	
	2
	27F193
	9.58%
	518R88
	18.75%

	
	3
	27F64
	7.90%
	518R176
	10.61%

	23_A_T
	1
	27F39
	29.28%
	518R113
	23.20%

	
	2
	27F193
	9.49%
	518R88
	18.32%

	
	3
	27F63
	6.62%
	518R176
	10.44%

	23_A_M
	1
	27F39
	33.86%
	518R113
	26.15%

	
	2
	27F193
	9.85%
	518R88
	17.70%

	
	3
	27F63
	8.02%
	518R201
	10.63%

	23_A_B
	1
	27F39
	35.79%
	518R113
	25.66%

	
	2
	27F193
	10.20%
	518R88
	17.16%

	
	3
	27F217
	8.01%
	518R201
	11.24%

	0_C_T
	1
	27F39
	18.90%
	518R201
	30.49%

	
	2
	27F35
	16.59%
	518R113
	20.69%

	
	3
	27F27
	15.22%
	518R25
	9.27%

	0_C_M
	1
	27F26
	33.85%
	518R25
	30.76%

	
	2
	27F30
	14.03%
	518R201
	15.88%

	
	3
	27F39
	10.89%
	518R113
	14.73%

	0_C_B
	1
	27F26
	29.78%
	518R25
	19.73%

	
	2
	27F39
	15.73%
	518R113
	19.03%

	
	3
	27F30
	14.05%
	518R88
	12.75%

	1_C_T
	1
	27F26
	32.35%
	518R25
	23.00%

	
	2
	27F30
	12.13%
	518R113
	20.23%

	
	3
	27F39
	11.16%
	518R201
	18.06%

	2_C_T
	1
	27F205
	31.34%
	518R113
	37.64%

	
	2
	27F232
	10.63%
	518R201
	18.85%

	
	3
	27F231
	7.66%
	518R25
	9.52%

	3_C_T
	1
	27F26
	23.24%
	518R113
	40.08%

	
	2
	27F205
	21.41%
	518R25
	17.83%

	
	3
	27F216
	9.63%
	518R201
	9.74%

	4_C_T
	1
	27F205
	25.65%
	518R113
	50.53%

	
	2
	27F196
	12.18%
	518R25
	11.68%

	
	3
	27F217
	12.08%
	518R201
	5.44%

	5_C_T
	1
	27F205
	38.93%
	518R113
	50.02%

	
	2
	27F26
	19.74%
	518R25
	19.63%

	
	3
	27F30
	6.27%
	518R34
	4.53%

	6_C_T
	1
	27F205
	33.76%
	518R113
	45.08%

	
	2
	27F112
	8.99%
	518R25
	7.95%

	
	3
	27F39
	7.88%
	518R201
	7.62%

	11_C_T
	1
	27F205
	33.16%
	518R113
	56.42%

	
	2
	27F39
	9.72%
	518R25
	8.58%

	
	3
	27F27
	7.80%
	518R201
	4.46%

	17_C_T
	1
	27F205
	23.44%
	518R113
	49.05%

	
	2
	27F26
	14.38%
	518R25
	9.93%

	
	3
	27F201
	10.28%
	518R88
	4.68%

	23_C_T
	1
	27F205
	38.49%
	518R113
	66.06%

	
	2
	27F201
	29.74%
	518R201
	6.92%

	
	3
	27F39
	10.00%
	518R88
	6.76%

	23_C_M
	1
	27F205
	37.23%
	518R113
	61.71%

	
	2
	27F201
	24.79%
	518R88
	8.33%

	
	3
	27F39
	10.44%
	518R201
	7.81%

	23_C_B
	1
	27F39
	21.80%
	518R113
	43.68%

	
	2
	27F205
	19.44%
	518R88
	16.18%

	
	3
	27F201
	8.71%
	518R201
	9.62%

	0_F_T
	1
	27F205
	26.81%
	518R201
	39.93%

	
	2
	27F235
	20.57%
	518R113
	38.83%

	
	3
	27F232
	15.34%
	518R35
	6.99%

	0_F_M
	1
	27F63
	13.14%
	518R201
	39.40%

	
	2
	27F39
	12.64%
	518R113
	17.95%

	
	3
	27F232
	11.64%
	518R33
	7.05%

	0_F_B
	1
	27F36
	23.52%
	518R113
	21.96%

	
	2
	27F63
	10.01%
	518R88
	16.66%

	
	3
	27F30
	8.67%
	518R92
	13.50%

	1_F_T
	1
	27F307
	16.14%
	518R201
	46.81%

	
	2
	27F22
	15.76%
	518R113
	23.29%

	
	3
	27F235
	10.44%
	518R202
	6.48%

	2_F_T
	1
	27F307
	16.97%
	518R201
	48.45%

	
	2
	27F235
	10.62%
	518R113
	16.78%

	
	3
	27F310
	10.14%
	518R202
	6.71%

	3_F_T
	1
	27F307
	17.47%
	518R201
	44.65%

	
	2
	27F232
	11.70%
	518R113
	22.68%

	
	3
	27F235
	11.18%
	518R202
	6.68%

	4_F_T
	1
	27F307
	15.81%
	518R201
	46.53%

	
	2
	27F232
	14.18%
	518R113
	20.99%

	
	3
	27F310
	10.77%
	518R202
	9.59%

	5_F_T
	1
	27F222
	19.01%
	518R205
	43.35%

	
	2
	27F30
	12.35%
	518R113
	25.34%

	
	3
	27F307
	11.73%
	518R206
	6.36%

	6_F_T
	1
	27F30
	30.03%
	518R201
	37.37%

	
	2
	27F232
	12.82%
	518R113
	20.80%

	
	3
	27F307
	8.65%
	518R321
	18.40%

	11_F_T
	1
	27F205
	45.05%
	518R113
	74.95%

	
	2
	27F196
	25.30%
	518R201
	12.36%

	
	3
	27F195
	7.13%
	518R4
	1.77%

	17_F_T
	1
	27F205
	39.63%
	518R113
	60.49%

	
	2
	27F196
	23.60%
	518R201
	10.32%

	
	3
	27F206
	10.94%
	518R57
	7.56%

	23_F_T
	1
	27F206
	27.36%
	518R112
	65.05%

	
	2
	27F196
	23.41%
	518R201
	9.67%

	
	3
	27F205
	20.61%
	518R57
	4.95%

	23_F_M
	1
	27F205
	33.91%
	518R113
	49.02%

	
	2
	27F196
	21.90%
	518R201
	12.69%

	
	3
	27F30
	10.58%
	518R175
	7.58%

	23_F_B
	1
	27F205
	31.03%
	518R113
	57.55%

	
	2
	27F206
	19.75%
	518R201
	14.66%

	
	3
	27F196
	13.19%
	518R88
	5.16%

	0_N_T
	1
	27F30
	38.93%
	518R17
	41.79%

	
	2
	27F205
	29.58%
	518R113
	37.26%

	
	3
	27F19
	12.84%
	518R201
	15.70%

	0_N_M
	1
	27F205
	28.72%
	518R201
	38.26%

	
	2
	27F35
	25.19%
	518R113
	32.46%

	
	3
	27F27
	14.59%
	518R25
	22.46%

	0_N_B
	1
	27F39
	27.33%
	518R113
	25.21%

	
	2
	27F63
	10.74%
	518R88
	14.34%

	
	3
	27F205
	10.57%
	518R92
	11.51%

	1_N_T
	1
	27F205
	34.22%
	518R201
	52.18%

	
	2
	27F232
	14.00%
	518R113
	30.72%

	
	3
	27F236
	12.65%
	518R25
	9.09%

	2_N_T
	1
	27F205
	20.86%
	518R201
	31.35%

	
	2
	27F35
	14.49%
	518R113
	26.64%

	
	3
	27F232
	14.48%
	518R105
	20.72%

	3_N_T
	1
	27F220
	39.29%
	518R321
	36.55%

	
	2
	27F39
	33.81%
	518R113
	35.46%

	
	3
	27F291
	7.14%
	518R88
	6.20%

	4_N_T
	1
	27F220
	61.42%
	518R113
	58.25%

	
	2
	27F39
	19.73%
	518R321
	19.40%

	
	3
	27F291
	6.83%
	518R88
	7.74%

	5_N_T
	1
	27F30
	43.80%
	518R321
	43.07%

	
	2
	27F220
	32.47%
	518R113
	30.59%

	
	3
	27F232
	12.82%
	518R92
	10.84%

	6_N_T
	1
	27F36
	40.79%
	518R321
	36.90%

	
	2
	27F307
	18.60%
	518R113
	28.11%

	
	3
	27F231
	11.42%
	518R92
	11.30%

	11_N_T
	1
	27F253
	57.18%
	518R113
	49.35%

	
	2
	27F228
	7.91%
	518R200
	20.08%

	
	3
	27F39
	6.59%
	518R321
	7.17%

	17_N_T
	1
	27F212
	42.38%
	518R87
	32.60%

	
	2
	27F30
	10.10%
	518R113
	27.78%

	
	3
	27F307
	9.30%
	518R321
	7.03%

	23_N_T
	1
	27F39
	10.50%
	518R113
	48.31%

	
	2
	27F307
	9.55%
	518R87
	8.45%

	
	3
	27F205
	9.41%
	518R88
	7.50%

	23_N_M
	1
	27F205
	18.13%
	518R113
	68.34%

	
	2
	27F249
	14.05%
	518R201
	13.59%

	
	3
	27F201
	11.90%
	518R175
	5.24%

	23_N_B
	1
	27F205
	18.75%
	518R113
	45.32%

	
	2
	27F39
	16.74%
	518R88
	13.61%

	
	3
	27F206
	8.81%
	518R201
	9.46%

	0_S_T
	1
	27F205
	29.12%
	518R201
	40.35%

	
	2
	27F36
	27.74%
	518R113
	35.40%

	
	3
	27F35
	15.21%
	518R35
	12.88%

	0_S_M
	1
	27F194
	27.89%
	518R113
	26.03%

	
	2
	27F294
	24.40%
	518R195
	17.03%

	
	3
	27F236
	14.04%
	518R199
	16.56%

	0_S_B
	1
	27F39
	30.51%
	518R113
	26.01%

	
	2
	27F205
	8.08%
	518R88
	18.73%

	
	3
	27F193
	5.84%
	518R201
	8.94%

	1_S_T
	1
	27F205
	22.64%
	518R201
	51.17%

	
	2
	27F232
	16.89%
	518R113
	30.20%

	
	3
	27F230
	9.94%
	518R202
	6.18%

	2_S_T
	1
	27F205
	14.61%
	518R201
	52.07%

	
	2
	27F232
	13.97%
	518R113
	27.29%

	
	3
	27F27
	10.19%
	518R202
	6.22%

	3_S_T
	1
	27F205
	22.46%
	518R201
	48.47%

	
	2
	27F35
	15.87%
	518R113
	32.63%

	
	3
	27F232
	12.50%
	518R202
	7.13%

	4_S_T
	1
	27F220
	26.93%
	518R201
	34.35%

	
	2
	27F232
	8.90%
	518R113
	32.21%

	
	3
	27F224
	6.93%
	518R92
	5.80%

	5_S_T
	1
	27F220
	27.69%
	518R113
	31.30%

	
	2
	27F39
	10.29%
	518R201
	22.94%

	
	3
	27F232
	8.15%
	518R54
	9.36%

	6_S_T
	1
	27F253
	17.06%
	518R113
	36.57%

	
	2
	27F293
	15.53%
	518R201
	27.70%

	
	3
	27F220
	14.82%
	518R54
	14.01%

	11_S_T
	1
	27F293
	43.80%
	518R113
	29.96%

	
	2
	27F253
	24.13%
	518R200
	29.63%

	
	3
	27F228
	11.34%
	518R54
	28.35%

	17_S_T
	1
	27F205
	34.10%
	518R113
	65.41%

	
	2
	27F201
	20.77%
	518R201
	9.67%

	
	3
	27F292
	5.62%
	518R54
	7.71%

	23_S_T
	1
	27F201
	22.80%
	518R113
	55.67%

	
	2
	27F205
	22.79%
	518R201
	9.50%

	
	3
	27F292
	7.49%
	518R54
	6.32%

	23_S_M
	1
	27F201
	36.18%
	518R112
	33.72%

	
	2
	27F253
	7.29%
	518R113
	18.91%

	
	3
	27F36
	5.59%
	518R201
	15.51%

	23_S_B
	1
	27F205
	12.03%
	518R113
	50.64%

	
	2
	27F253
	10.15%
	518R201
	11.70%

	
	3
	27F206
	9.81%
	518R88
	8.80%




Table S4. ANN results information according to the datasets
	Methods
	Taxonomic level
	Accuracy (%)
	Node
	Activation function
	Optimization algorithm
	Number of sample
	Number of indicator

	NGS
	Phylum
	55.6
	12
	ReLU
	Adam
	36
	15

	
	Class
	66.7
	7
	ReLU
	Adam
	36
	41

	
	Order
	61.1
	12
	tanh
	SGD
	36
	76

	
	Family
	80.6
	7
	tanh
	SGD
	36
	143

	
	Genus
	94.4
	14
	tanh
	Adam
	36
	379

	
	Species
	94.4
	13
	ReLU
	Adam
	36
	689

	
	OTU
	100
	7
	ReLU
	Adam
	36
	1576

	T-RFLP
	
	86.9
	7
	tanh
	SGD
	84
	112


* ReLU: Rectified linear unit
* tanh: Hyperbolic tangent
* Adam: Adaptive moment estimation
* SGD: Stochastic gradient descent

Table S5. Improved ANN prediction by artificial data augmentation
	Number of sample
	Number of augmented data
	Accuracy (%)
	Node
	Activation function
	Optimization algorithm

	30
	0
	80.0
	6
	relu
	adam

	36
	0
	80.6
	8
	relu
	sgd

	42
	0
	81.0
	5
	relu
	sgd

	48
	0
	87.5
	6
	tanh
	sgd

	54
	0
	90.7
	11
	relu
	sgd

	60
	0
	8.3
	10
	tanh
	sgd

	66
	0
	87.9
	9
	relu
	adam

	84
	0
	86.9
	7
	tanh
	sgd

	204
	120
	85.7
	2
	tanh
	adam

	324
	240
	90.1
	13
	tanh
	adam

	444
	360
	92.7
	11
	tanh
	adam

	564
	480
	93
	7
	tanh
	adam

	684
	600
	95.4
	13
	tanh
	adam
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