Table S1. Parameters in the model and references

	Parameter
	Value
	Comment
	Ref.

	Concentrations*
	[M]
	
	

	H+ocean
	10-7
	pH 7. May have been as low as pH 5
	[66]

	H+vent
	10-10
	pH 10. Can be as high as pH 11 at present
	[66]

	Na+
	0.4
	Could have been as high as 0.8 M
	[67]

	K+
	0.01
	Could have been as high as 0.02 M
	[67]

	Cl–
	0.41
	Chosen to balance out the concentrations of Na+ and K+
	[67]

	H2
	0.015
	Can be as high as 0.02 M
	[68]

	Permeabilities† 
	[cm/s]
	
	

	H+
	10–3
	Default value unless otherwise noted
	[31]

	OH–
	10–3
	Assumed equal to H+
	[31]

	Na+
	10–9
	In general, six orders of magnitude less permeable than H+
	[31]

	K+
	10–9
	Assumed equally permeable to Na+
	[31,69]

	Cl–
	10–7
	In general, two orders of magnitude more permeable than Na+
	[70]

	Turnover rates 
	[s-1]
	
	

	ATPase
	270
	Parameterized from mitochondria
	[71,72]

	Ech
	700
	Parameterized from a soluble NiFe hydrogenase
	[73]

	SPAP
	1500
	Parameterized from E. coli’s NhaA SPAP
	[74]

	Pump
	200
	Parameterized from mitochondrial Complex I
	[75]

	Surface areas
	[m2]
	
	

	ATPase Fo subunit
	4·10-17
	Estimated from RCSB PDB entry: 1C17
	[20,72]

	Ech
	3·10-17
	Relevant subunits of Complex I, estimated from PDB:4HEA 
	[76,77]

	SPAP
	1.5·10-17
	Estimated from PDB:1ZCD
	[74]

	Pump
	3·10-17
	Assumed to be similar to Ech
	

	Others 
	
	
	

	H+ per ATP
	3.33
	This many H+ enter the ATPase in the synthesis of 1 ATP
	[27,78]

	Protocell diameter
	1μm
	Small diameter of E. coli
	[79]

	Temperature
	298.15 K
	Standard temperature
	

	Embedment
	50%
	Protocell is exactly half-embedded in the alkaline side
	


* Excluding H+ and OH–, all concentrations were assumed equal in the alkaline and acidic sides.

† In all simulations Na+ and Cl– permeabilities were kept respectively six and four orders of magnitude higher than the permeability of H+.
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