
Table S1. Strains used in this study.
	Strains
	Genotype or phenotype
	Source

	P. polymyxa WLY78
	N2-fixing bacterium
	Lab stock

	E.coli JM109
	[bookmark: _GoBack]recA1, endA1, gyrA96，thi-1，hsdR17, supE44, relA1, Δ（lac-proAB）/F’[traD36, proAB+, lacIq, lacZΔM15]
	Takara Bio, cat. no. 9022

	E. coli 78-7
	A derivative of E. coli JM109 carrying a nif gene cluster (nifBHDKENXhesAnifV) from P. polymyxa WLY78
	Lab stock

	ΔhesA
	A hesA delection mutant strain of P. polymyxa WLY78; Chlr
	This study

	ΔhesA (pHY300PLK-hesA)
	A complementation strain which is a ΔhesA mutant carrying P. polymyxa hesA in plasmid pHY300PLK-hesA (Pnif+hesA gene); Tetr
	This study

	ΔhesA (pHY300PLK-nifQ)
	A complementation strain which is a ΔhesA mutant carrying K. oxytoca nifQ in plasmid pHY300PLK-nifQ (Pnif+nifQ gene); Tetr
	This study

	ΔhesA (pHY300PLK-moeB)
	A complementation strain which is a ΔhesA mutant carrying E. coli moeB in plasmid pHY300PLK-moeB (Pnif+ moeB gene); Tetr
	This study

	D-O (ΔhesA)
	A derivative of E. coli JM109 carrying a Paenibacillus nif gene cluster (nifBHDKENXhesAnifV) with hesA being deleted in plasmid pHY300PLK; Ampr, Tetr
	Lab stock

	D-O (pBluescript II SK (+)-hesA)
	A complementation strain which is a D-O (ΔhesA) strain carrying P. polymyxa hesA in plasmid pBluescript II SK (+)-hesA; Ampr, Tetr, Chlr
	This study
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