Supplemental Material 2
Thermodynamic calculations for free energy released from nitrate reduction by R-1
Oxidation of acetate to carbon dioxide is energetically unfavorable because of the standard Gibbs free energy change, ΔG0=10.3 KJ / mol electons, of this reaction is positive[1]. Acetate can be oxidized if a redox association occurs between acetate and electron acceptor with relative high electric potential difference, such that the overall reaction is thermodynamically feasible. When electrons move from a reductant to an acceptor with a more positive redox potential, free energy is released. The ΔG°′ of the reaction is directly related to the magnitude of the difference between the reduction potential of the two couples (ΔE°′) [2]. The larger the ΔE°′, the greater the amount of free energy made available, as is evident from the equation as follows [2].
                                        ΔG°′=-nFΔE°′                               (1)
     In which ΔG°′ is the standard free energy change, ΔE°′ is the standard redox potential change, n is the number of electrons transferred and F is the Faraday constant (23.062 cal/mole-volt or 96.494 kJ/mole-volt).
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Every mole of ATP synthesized needs 30.53 kJ energy. Free energy released from dissimilatory nitrate reduction of R-1 was calculated by the equation (1) with the ΔE°′ (Table 1) between the acetate as the electron donor and nitrate as electron acceptor with 5 electrons transferred. When 1 mole NO3- was reduced, 570.76 kJ energy would be released with acetate as the electron donor, corresponding 18.70 mol ATP in theory. Using the same calculation method, 653.72 kJ energy would be released with lactate as the electron donor, corresponding 21.41 mol ATP in theory. If 5 mol ATP were synthesized when 1 mole of nitrate was reduced, the rate of energy used is about 26.74% and 23.35% for acetate and lactate as the electron donors, respectively. 
Thermodynamic calculations indicate that, per electron transferred, acetate or lactate oxidation coupled to nitrate reduction has the potential to yield enough energy to sustain microbial growth.

Table 1 Standard redox potentials of electron donors for nitrate reduction
	Redox Couple 
	E°′（V）
	Reference

	[bookmark: OLE_LINK5][bookmark: OLE_LINK6]2NO3- + 12H+ + 10e→N2+6H20
Pyruvate- + 2H+ + 2e- →lactate2-
CH3COO-+2H2O →2CO2 + 7H++8E
	1.17
-0.185
-0.0133
	[3]
[2]
[1]
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