SUPPLEMENTARY FILE 1A Hierarchy used in gene function classification. Adapted from Liebermeister et al. [1] for mycoplasmas.
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	Secondary
	Tertiary
	

	Genetic Information Processing
	Transcription
	Transcription machinery
	

	
	
	Transcription factors
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	Ribosome
	

	
	
	Translation factors
	

	
	
	tRNA biogenesis
	

	
	
	tRNA loading
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SUPPLEMENTARY FILE 1A (cont.)
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	Primary
	Secondary
	Tertiary
	

	
	
	Glycan metabolism Cofactor biosynthesis
Biosynthesis of other secondary metabolites
	

	
	Other Enzymes
	Other enzymes Protein kinases
	

	Human Diseases
	Drug resistance
	Antimicrobial resistance genes
	

	
	Infectious Diseases
	Virulence factors
Bacterial invasion of epithelial cells Bacterial toxins
	

	Unclear
	Kegg ortholog defined
	Function unknown
General function prediction only
	

	
	No Kegg ortholog
	Function unknown
	















SUPPLEMENTARY FILE 1B Breakdown of the JCVI-syn3A metabolic reconstruction. Reactions in subsystem “Exchange” act as sources (sinks) for metabolites taken up from (secreted into) the medium. The other subsystems are discussed in detail in the main text, Section 2.2 and Section 2.3.

	Subsystem
	Reactions
	Genes

	Transport
	86
	46

	Amino acid metabolism
	43
	29

	Central metabolism
	32
	26

	Nucleotide metabolism
	50
	21

	Lipid metabolism
	19
	20

	Cofactor metabolism
	14
	10

	Macromolecules
	8
	3

	Exchange
	85
	0

	Biomass production
	1
	0



SUPPLEMENTARY FILE 1C Breakdown of protein coding genes in M. pneumoniae [2] into functional classes.

	
	Protei
	n
	
	Genes
	
	

	
	Functional
	hierarchy
	%	#
	unique
	
	%	#
	unique
	# model
	

	
	Cellular Processes
	Cell Growth
	0.28
	2
	
	0.29
	2
	0
	

	
	
	Cell Motility
	0.23
	1
	
	0.15
	1
	0
	

	
	
	Defense
	0.56
	1
	
	0.15
	1
	0
	

	
	
	Subtotal
	1.06
	4
	
	0.58
	4
	0
	

	
	Genetic Information Processing
	DNA Maintenance
	4.25
	31
	
	5.96
	41
	5
	

	
	
	Folding, Sorting and Degradation
	12.65
	27
	
	4.36
	30
	5
	

	
	
	Transcription
	4.29
	13
	
	1.89
	13
	1
	

	
	
	Translation
	26.44
	99
	
	17.59
	121
	25
	

	
	
	Subtotal
	47.62
	170
	
	29.80
	205
	36
	

	
	Human Diseases
	Infectious Diseases
	3.41
	7
	
	1.02
	7
	0
	

	
	Metabolism
	Biosynthesis
	3.35
	23
	
	4.22
	29
	21
	

	
	
	Central Carbon Metabolism
	22.77
	49
	
	7.70
	53
	51
	

	
	
	Energy Metabolism
	0.01
	1
	
	0.15
	1
	0
	

	
	
	Membrane Transport
	4.70
	41
	
	9.01
	62
	25
	

	
	
	Other Enzymes
	3.75
	9
	
	2.33
	16
	3
	

	
	
	Subtotal
	34.59
	123
	
	23.40
	161
	100
	

	
	Unclear
	Kegg ortholog defined
	0.24
	5
	
	1.31
	9
	1
	

	
	
	No Kegg ortholog
	13.08
	104
	
	43.90
	302
	8
	

	
	
	Subtotal
	13.32
	109
	
	45.20
	311
	9
	

	
	Total
	
	100.00
	413
	
	100.00
	688
	145
	





SUPPLEMENTARY FILE 1D Breakdown of protein coding genes in E. coli [3] into functional classes.

	
	
	Protei
	n
	
	Genes
	

	
	Functional hierarchy
	%	#
	unique
	
	%	#
	unique
	

	
	Cellular Processes	Cell Growth
	1.09
	41
	
	0.88
	41
	

	
	Cell Motility
	1.07
	39
	
	0.84
	39
	

	
	Cytoskeleton
	0.90
	32
	
	0.69
	32
	

	
	Defense
	0.45
	34
	
	0.75
	35
	

	
	Subtotal
	3.52
	146
	
	3.17
	147
	

	
	Environmental Information Processing   Signal Transduction
	2.58
	134
	
	2.89
	134
	

	
	Genetic Information Processing	DNA Maintenance
	4.47
	187
	
	4.03
	187
	

	
	Folding, Sorting and Degradation
	6.65
	184
	
	3.97
	184
	

	
	Transcription
	4.69
	191
	
	4.14
	192
	

	
	Translation
	9.99
	229
	
	4.94
	229
	

	
	Subtotal
	25.80
	791
	
	17.08
	792
	

	
	Human Diseases	Drug resistance
	0.25
	14
	
	0.30
	14
	

	
	Infectious Diseases
	0.04
	3
	
	0.06
	3
	

	
	Subtotal
	0.29
	17
	
	0.37
	17
	

	
	Metabolism	Biosynthesis
	17.28
	528
	
	11.39
	528
	

	
	Central Carbon Metabolism
	11.80
	372
	
	8.02
	372
	

	
	Energy Metabolism
	2.26
	84
	
	1.81
	84
	

	
	Membrane Transport
	11.44
	594
	
	12.81
	594
	

	
	Other Enzymes
	4.49
	189
	
	4.08
	189
	

	
	Subtotal
	47.27
	1767
	
	38.11
	1767
	

	
	Unclear	Kegg ortholog defined
	3.89
	180
	
	3.88
	180
	

	
	No Kegg ortholog
	16.66
	1161
	
	34.51
	1600
	

	
	Subtotal
	20.54
	1341
	
	38.39
	1780
	

	
	Total
	100.00
	4196
	
	100.00
	4637
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