Table 1. Functional analysis of predicted proteins
	COG Category
	Number of proteins
	% of total

	
	
	

	Energy production and conversion
	29
	4.6%

	Cell division and chromosome partitioning
	2
	0.3%

	Amino acid transport and metabolism
	19
	3.0%

	Nucleotide transport and metabolism
	21
	3.3%

	Carbohydrate transport and metabolism
	51
	8.1%

	Coenzyme metabolism
	15
	2.4%

	Lipid metabolism
	9
	1.4%

	Translation, ribosomal structure and biogenesis
	103
	16.3%

	Transcription
	17
	2.7%

	DNA replication, recombination and repair
	57
	9.0%

	Cell envelope biogenesis, outer membrane
	45
	7.1%

	Cell motility and secretion
	10
	1.6%

	Posttranslational modification, protein turnover, chaperones
	19
	3.0%

	Inorganic ion transport and metabolism
	14
	2.2%

	Secondary metabolites biosynthesis, transport and catabolism
	6
	0.9%

	Signal transduction mechanisms
	14
	2.2%

	General function prediction only
	43
	6.8%

	Function unknown
	159
	25.1%


Table 1.  Functional category analysis.  For genes that could be placed in clusters of orthologous groups (COGs), functional category was automatically determined.  For genes that did not match to COGs, the gene was assigned to a COG category manually, with the majority such cases being assigned to the “Function Unknown” category.  For genes with more than one COG category, only the first one (in alphabetical order) was used.

Table 2. Phylogenetic origins of M. mobile proteins
	
	Number of genes

	Distributed in various bacterial lineages
	421

	Specific to mycoplasma lineages
	68

	Specific to M. mobile
	109

	Present in M. mobile but not other mycoplasmas
	35

	total
	633


Table 2. Phylogenetic origins of M. mobile proteins.  The analysis is based on parsing the species origin of BLAST hits against the non-redundant database of proteins with an E-value < 0.001.
Table 3. Tandem duplication of genes in M. mobile
	Accession
	Duplicated by
	Gene
	Function

	
	
	
	

	Tandem Duplications of M. mobile Specific Genes

	MMOB0190
	MMOB0200
	MMOB0190
	expressed protein of unknown function

	MMOB0220
	MMOB0230,MMOB0240,MMOB0250,MMOB0260,MMOB0270
	lrp cluster
	long repeat protein

	MMOB3920
	MMOB3940
	malE
	maltose-binding protein

	MMOB3930
	MMOB3950
	MMOB3930
	hypothetical protein

	MMOB3980
	MMOB3990
	glgC
	glucose-1-phosphate adenylyltransferase

	MMOB5080
	MMOB5090
	MMOB5080
	expressed putative lipoprotein protein of unknown function

	MMOB5940
	MMOB5950
	MMOB5940
	expressed protein of unknown function

	MMOB6040
	MMOB6050
	MMOB6040
	expressed protein of unknown function

	MMOB6250
	MMOB6260
	MMOB6250
	expressed protein of unknown function

	
	
	
	

	Tandem Duplications of Single Genes Present in M. pulmonis

	MMOB0420
	MMOB0430
	MMOB0420
	Unspecified transport or permease protein

	MMOB0450
	MMOB0460,MMOB0470
	MMOB0450
	COF family HAD hydrolase protein

	MMOB0510
	MMOB0520
	potD
	probable spermidine/putrescine or other ABC transporter substrate binding protein

	MMOB1140
	MMOB1150
	MMOB1140
	putative amino acid permease

	MMOB1420
	MMOB1430
	trxA
	Thioredoxin

	MMOB1780
	MMOB1790
	degV
	degV homolog

	MMOB2840
	MMOB2860
	hsdM
	Type I restriction enzyme m protein

	MMOB2850
	MMOB2870
	hsdS
	restriction-modification enzyme mpuUVIII s subunit

	MMOB3220
	MMOB3230,MMOB3280,MMOB3290,MMOB3330,MMOB3320,MMOB3330,MMOB3340,MMOB3360,MMOB3370,MMOB3380
	mvsp cluster
	M. mobile variable surface protein

	MMOB4890
	MMOB4910
	pcrA1
	ATP-dependent DNA helicase

	MMOB5810
	MMOB5820
	pdhC
	dihydrolipoamide acetyltransferase

	MMOB6070
	MMOB6080,MMOB6090
	mvsp cluster
	M. mobile variable surface protein

	
	
	
	

	Tandem Duplications Present in both M. mobile and M. pulmonis

	MMOB4320
	MMOB4330
	cbiO
	ABC transporter, ATPase component, possibly cobalt transporter

	MMOB5100
	MMOB5110
	mldB1
	ABC-type multidrug/protein/lipid transport system, ATPase component

	MMOB6180
	MMOB6210
	MMOB6180
	predicted hydrolase of the metallo-beta-lactamase superfamily or serine protease


Table 3. Tandem duplication of genes in M. mobile.  Duplications were identified by BLAST hits against the non-redundant database of proteins plus the 633 predicted ORFs from M. mobile with an E-value < 0.001.  Duplications are separated into categories by phylogenetic lineage.
Table 4. Motile group phylogenetically biased genes
	Accession
	Gene
	Putative function
	Motility group phylogenetic-bias
	 s above mean

	MMOB3970
	algA
	alpha-glucosidase 
	98.95
	7.3

	
	
	
	
	

	MMOB2720
	secDF
	secD- and secF-like type II secretion system protein 
	70.55
	5.1

	
	
	
	
	

	MMOB2030
	glcK
	similar to sugar-related transcriptional regulator but lacks DNA binding domain 
	49.13
	3.5

	
	
	
	
	

	MMOB2860
	hsdM
	type I restriction enzyme m protein 
	39.29
	2.7

	
	
	
	
	

	MMOB3120
	pncB
	nicotinic acid phosphoribosyltransferase 
	36.87
	2.5

	
	
	
	
	

	MMOB3310
	pgm
	phosphoglycerate mutase 
	35.66
	2.4

	
	
	
	
	

	MMOB4610
	MMOB4610
	type III restriction-modification system methylase
	35.56
	2.4

	
	
	
	
	

	MMOB2840
	hsdM
	type I restriction enzyme m protein 
	35.41
	2.4

	
	
	
	
	

	MMOB1730
	MMOB1730
	predicted signaling protein
	34.87
	2.4

	
	
	
	
	

	MMOB2040
	MMOB2040
	unspecified permease of the major facilitator superfamily
	34.2
	2.3

	
	
	
	
	

	MMOB0670
	mgpA
	mgpa-like protein 
	33.76
	2.3

	
	
	
	
	

	MMOB4580
	chrA2
	chromate transport protein 
	32.7
	2.2

	
	
	
	
	

	MMOB2280
	MMOB2280
	expressed protein of unknown function
	31.66
	2.1

	
	
	
	
	

	MMOB5840
	pdhA
	pyruvate dehydrogenase E1 component, alpha subunit 
	31.22
	2.1

	
	
	
	
	

	MMOB4490
	pgk/oppD
	Bidomainal protein: phosphoglycerate kinase/ABC transporter ATPase 
	31.1
	2.1


Table 4.  Motile group phylogenetically biased genes.  See Methods section for description of the Group Phylogenetic Bias score.
Table 5. Possible “Core Set” of motility genes
	
	
	Conservation Pattern

	Gene
	Function
	M. pen
	U. par
	M. myc
	Me. flo

	MMOB0420
	unspecified transport or permease protein
	(
	
	
	

	MMOB0430
	unspecified transport or permease protein
	
	
	
	

	MMOB1310
	expressed protein of unknown function
	
	
	
	

	MMOB1700
	conserved expressed protein of unknown function, possibly protein prenyltransferase
	
	
	
	

	MMOB1730
	predicted signaling protein consisting of a modified GGDEF domain and a DHH domain (mgpA homolog)
	
	
	
	

	MMOB1910
	conserved expressed protein of unknown function
	
	
	
	

	MMOB3070
	expressed protein of unknown function
	
	
	
	

	MMOB3080
	expressed protein of unknown function
	
	
	
	

	sua5 (MMOB3710)
	putative translation factor
	
	
	
	

	mraZ (MMOB3790)
	expressed protein of unknown function
	
	
	
	

	MMOB4550
	expressed protein of unknown function
	
	
	
	

	thiJ (MMOB5890)
	putative intracellular protease/amidase and/or 4-methyl-5(b-hydroxyethyl)-thiazole monophosphate biosynthesis protein
	
	
	
	


Table 5. Motility “Core Set” hypothesis genes.  Each of the genes listed has an ortholog in all of the motile mycoplasmas but one or more is missing in each of the immotile mycoplasmas.
Table 6. Lateral transfer candidates and genes with atypical phylogenies
	Clear Gram-positive lineage

	Accession
	Gene name
	Function
	
	

	MMOB0170
	btuR
	cobalamin adenosyltransferase

	MMOB1000
	ald
	alanine dehydrogenase

	MMOB1360
	MMOB1360
	putative membrane/lipoprotein protein (expressed) of unknown function

	MMOB1490
	MMOB1490
	conserved hypothetical protein

	MMOB2660
	ecm27
	Ca2+/Na+ antiporter
	

	MMOB3180
	MMOB3180
	predicted acetyltransferase
	

	MMOB3430
	MMOB3430
	late competence locus-related protein fragment, possible lipoprotein

	MMOB3440
	DpnII
	type II restriction enzyme DpnII

	MMOB3590
	comEA
	competance locus protein ComEA

	MMOB3840
	MMOB3840
	putative transcriptional regulator DNA binding protein

	MMOB3980
	glgC
	glucose-1-phosphate adenylyltransferase (divergent copy)

	MMOB3990
	glgC
	glucose-1-phosphate adenylyltransferase

	MMOB4010
	glgB
	1,4-alpha-glucan branching enzyme

	MMOB4020
	glgA
	glycogen synthase
	

	MMOB4740
	MMOB4740
	conserved hypothetical protein
	

	MMOB5020
	trmA
	SAM-dependent methyltransferases related to tRNA (uracil-5-)-methyltransferase

	MMOB5060
	sps1
	serine/threonine kinase
	

	MMOB5230
	ahpC
	Peroxiredoxin
	
	

	MMOB5920
	dfp
	pantothenate metabolism flavoprotein

	MMOB5970
	ribA
	riboflavin biosynthesis protein

	
	
	
	
	
	

	Ambiguous Gram-positive lineage

	Accession
	Gene Name
	Function
	Closest homolog in
	BLAST

E-Value
	Comment

	MMOB2780
	MMOB2780
	Conserved hypothetical protein
	Lactococcus lactis
	2(10-5
	Only other homolog in Rickettsia

	MMOB3920
	malE-cterm
	Maltose-binding protein (partial)
	Thermoactinomyces vulgaris
	1(10-5
	no other homologs

	MMOB3940
	malE-nterm
	maltose-binding protein (partial)
	Thermoactinomyces vulgaris
	1(10-3
	no other homologs

	MMOB6130
	MMOB6130
	Hypothetical protein
	Streptomyces coelicolor
	1(10-5
	Other homologs in Nostoc, Chloroflexus, Synechocystis, and Helicobacter with similar E-Values

	
	
	
	
	
	

	Lateral transfer candidates

	Accession
	Gene name
	Function
	Closest homolog in
	BLAST E-Value
	Comment

	MMOB0940
	MMOB0940
	Conserved hypothetical protein
	Helicobacter pylori
	1(10-15
	

	MMOB0950
	MMOB0950
	putative type II DNA methylase protein
	Chlorella virus NY2A
	2(10-19
	Also strong homologs in H. pylori

	MMOB4460
	arsR
	Arsenical resistance operon repressor family protein
	Dechloromonas aromatica
	6(10-6
	

	MMOB5030
	MMOB5030
	Expressed protein of unknown function
	Pirellula sp.
	9(10-32
	Pirellula is an aquatic bacterium

	MMOB5780
	bioF
	8-amino-7-oxononanoate synthase (or related protein)
	Enterococcus faecium
	1(10-153
	see text

	MMOB5790
	wcaG
	NAD-dependent nucleoside-diphosphate-sugar epimerase
	Enterococcus faecium
	1(10-129
	see text

	MMOB5850
	MMOB5850
	Conserved hypothetical protein
	Rickettsia rickettsii
	3(10-15
	Has some homologs in Gram+ (including M. penetrans) but best hits are in Gram-

	MMOB5990
	MMOB5990
	Hypothetical protein
	Ferroplasma acidarmanus
	8(10-12
	F. acidarmanus is an archaeon

	MMOB6010
	udgA
	UDP-glucose dehydrogenase
	environmental sequence
	5(10-34
	Best named species hit is Mycobacterium avium, also hits in archea

	
	
	
	
	
	

	Ambiguous phylogeny

	Accession
	Gene name
	Function
	Closest homolog in
	BLAST E-Value
	Comment

	MMOB2200
	acpP
	acyl carrier protein
	Zea mays
	2(10-3
	Extremely poor BLAST but COG is detected

	MMOB2580
	rpmJ
	50S ribosomal protein l36
	Arabidopsis thaliana
	5(10-7
	Also hits with a yeast mitochrondrial ribosomal protein and Oryza sativa  ribosomal protein

	MMOB6100
	MMOB6100
	Expressed protein of unknown function
	Nostoc sp. PCC 7120
	1(10-5
	this is the only homolog


Table 6.  Genes without homologs among the mycoplasmas.









