Supplying materials
Table. S1. Genes, sequences of primers during qPCR.
	Phosphorus cycle related genes
	Gene name
	Primer sequence
	Amplified bands' size

	phoD
	Alkaline phosphatase
	TGTTCCACCTGGGCGAYWMIATHTAYG
	208bp

	
	
	CGTTCGCGACCTCGTGRTCRTCCCA
	

	phoN
	Acid phosphatase
	GGAAGAACGGCTCCTACCCIWSNGGNCA
	159bp

	
	
	CACGTCGGACTGCCAGTGIDMIYYRCA
	

	pitA
	Phosphorus transporter
	GGTCTTCGAGTTCATGAACGGNTTYCAYGA
	270bp

	
	
	CCAGGTGACCAGGTTCCAIRNDAT
	

	pstS
	Phosphorus transporter
	TCTACCTGGGGAAGATCACAAARTGGRAYGA
	221bp

	
	
	TGCCGACGGGCCATYNWC
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Fig. S1. Phosphine-producing functional bacteria screened by dilution separation
method
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Fig. S2. GC-MS qualitative analysis functional bacteria produce phosphine.






(a)
338F
GGGGTTGCAATGGGCGCAGCCTGATGCAGCCATGCCGCGTGTATGAAGAAGGCCTTCGGGTTGTAAAGTACTTTCAGCGGGGAGGAAGGGAGTAAAGTTAATACCTTTGCTCATTGACGTTACCCGCAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCACGCAGGCGGTTTGTTAAGTCAGATGTGAAATCCCCGGGCTCAACCTGGGAACTGCATCTGATACTGGCAAGCTTGAGTCTCGTAGAGGGGGGTAGAATTCCAGGTGTAGCGGTGAAATGCGTAGAGATCTGGAGGAATACCGGTGGCGAAGGCGGCCCCCTGGACGAAGACTGACGCTCAGGTGCGAAAGCGTGGGGAGCAAACAGGATTAGAAACCCGAAGTAGTCCCA
806R
GGGGGGTTCAGGCTTTCGGACTGAGCGTCAGTCTTCGTCCAGGGGGCCGCCTTCGCCACCGGTATTCCTCCAGATCTCTACGCATTTCACCGCTACACCTGGAATTCTACCCCCCTCTACGAGACTCAAGCTTGCCAGTATCAGATGCAGTTCCCAGGTTGAGCCCGGGGATTTCACATCTGACTTAACAAACCGCCTGCGTGCGCTTTACGCCCAGTAATTCCGATTAACGCTTGCACCCTCCGTATTACCGCGGCTGCTGGCACGGAGTTAGCCGGTGCTTCTTCTGCGGGTAACGTCAATGAGCAAAGGTATTAACTTTACTCCCTTCCTCCCCGCTGAAAGTACTTTACAACCCGAAGGCCTTCTTCATACACGCGGCATGGCTGCATCAGGCTTGCGCCCATTGTGCAATATTCCCCACTGCTGCCTCCATAGGAGTAACA
[image: ](b) 








Fig. S3. (a) Sequence bases determined of functional bacteria, (b) Functional bacteria phylogenetic tree construction using software MEGE 7.
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[bookmark: _Hlk65163012]Fig. S4. The actual picture of the bacteria accumulation over time (a) 4 h, (b) 12 h, (c) 32 h, and (d) 64 h during the process of phosphine production in the reactor









Fig. S5. The effect of adding phosphine gas on the EPS production by bacteria after 32 hours reaction.











Fig. S6. Bacterial classification at genus level based on (a) pitA and (b) pstS gene sequencing., Statistic histogram of the number of ASV/OTU in different areas of the Venn diagram based on (a) pitA and (b) pstS gene sequencing, 
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