	Supplementary Table 1: Carbon metabolic proteins in strain RS1 with their current closest relative

	Enzyme (size in amino acid)
	Accession number
	Current closest relative (percent similarity)
	Accession no. of the closest current relative

	Methane monooxygenase

	Methane monooxygenase/ ammonia monooxygenase subunit C (250 aa)
	WP_202051517.1
	Methylomicrobium agile ATCC 35068 (97.20%)
	WP_005374468.1

	Methane monooxygenase/ ammonia monooxygenase subunit C (257 aa)
	WP_202053529.1
	Methylosarcina fibrata AML-C10 (96.50%)
	WP_026223479.1

	Methane monooxygenase/ ammonia monooxygenase subunit B (414 aa)
	WP_202051515.1
	Methylomicrobium agile ATCC 35068 (98.31%)
	WP_005374465.1

	Methane monooxygenase/ ammonia monooxygenase subunit B (408 aa)
	WP_202053530.1
	Methylomicrobium agile ATCC 35068 (87.01%)
	WP_005370915.1

	Methane monooxygenase/ ammonia monooxygenase subunit A (247 aa)
	WP_202051516.1
	Methylomicrobium agile ATCC 35068 (98.38%)
	WP_005374467.1

	Methane monooxygenase/ ammonia monooxygenase subunit A (250 aa)
	WP_202053531.1
	Methylomicrobium agile ATCC 35068 (96.00%)
	WP_005370916.1

	Methanol dehydrogenase

	Methanol dehydrogenase [cytochrome c] subunit (93 aa)
	WP_202051150.1
	Methylosarcina lacus LW14 (92.47%)
	WP_024296739.1

	Methanol/ethanol family PQQ-dependent dehydrogenase (603 aa)
	WP_202051153.1
	Methylomicrobium agile ATCC 35068 (98.51%)
	WP_005372670.1

	Methanol/ethanol family PQQ-dependent dehydrogenase (612 aa)
	WP_202051162.1
	Methylosarcina fibrata AML-C10 (93.30%)
	WP_026223635.1

	Methanol/ethanol family PQQ-dependent dehydrogenase (593 aa)
	WP_202052534.1
	Novimethylophilus kurashikiensis La2-4 (70.53%)
	GBG12837.1

	Methanol oxidation system protein MoxJ (280 aa)
	WP_202051152.1
	Methylomicrobium sp. HG-1 (91.43%)
	ABE77337.1

	Iron-containing alcohol dehydrogenase (397 aa)
	WP_202052374.1
	Methylomicrobium agile ATCC 35068 (89.42%)
	WP_031431693.1

	zinc-dependent alcohol dehydrogenase family protein (331 aa)
	WP_202050577.1
	Methylomicrobium agile ATCC 35068 (96.37%)
	WP_005370301.1

	zinc-dependent alcohol dehydrogenase family protein (342 aa)
	WP_202052366.1
	Methylomicrobium agile ATCC 35068 (89.47%)
	WP_031431693.1

	NAD(P)-dependent alcohol dehydrogenase (352 aa)
	WP_202052618.1
	Methylomicrobium agile ATCC 35068 (94.00%)
	WP_005372952.1

	Formaldehyde dehydrogenase

	Glutathione-dependent formaldehyde dehydrogenase (387 aa)
	WP_202052519.1
	Methylosarcina fibrata AML-C10 (85.01%)
	WP_020565056.1

	Methylene tetrahydromethanopterin dehydrogenase (285 aa)
	WP_202053753.1
	Methylomicrobium agile ATCC 35068 (95.79%)
	WP_005371836.1

	Methylene tetrahydromethanopterin dehydrogenase (302 aa)
	WP_202050581.1
	Methylomicrobium agile ATCC 35068 (94.04%)
	WP_005370305.1

	Methylene tetrahydromethanopterin dehydrogenase (302 aa)
	WP_202050580.1
	Methylomicrobium agile ATCC 35068 (98.68%)
	WP_005370304.1

	Formate dehydrogenase

	NAD-dependent formate dehydrogenase (400 aa)
	WP_202054035.1
	Methylomonas koyamae R-49807 (94.22%)
	WP_064024332.1

	Formate dehydrogenase subunit alpha (946 aa)
	WP_202051222.1
	Methylomicrobium agile ATCC 35068 (96.51%)
	WP_005370946.1

	Formate dehydrogenase subunit gamma (158 aa)
	WP_202051224.1
	Methylomicrobium agile ATCC 35068 (96.20%)
	WP_005370948.1

	Formate dehydrogenase subunit delta (69 aa)
	WP_202051220.1
	Methylosarcina lacus LW14 (88.41%)
	WP_024297951.1

	Nitrogen metabolic proteins in strain RS1 with their current closest relative

	Enzyme (size in amino acid)
	Accession number
	Current closest relative (percent similarity)
	Accession no. of the closest current relative

	Nitrogen fixation (Nitrogen  ammonium)

	Nif-specific transcriptional activator NifA (509 aa)
	WP_202052498.1
	Methylomonas sp. DH-1 (87.84%)
	WP_064022232.1

	Nitrogenase cofactor biosynthesis protein NifB (496 aa)
	WP_202054016.1
	Methylococcaceae bacterium (89.72%)
	MBK8815531.1

	Nitrogenase molybdenum-iron protein alpha chain NifD (493 aa)
	WP_202054003.1
	Methylococcaceae bacterium (96.15%)
	MBK8815098.1

	Nitrogenase iron protein NifH (293 aa)
	WP_202054002.1
	Methylomonas rhizoryzae GJ1 (93.79%)
	WP_150047212.1

	Nitrogenase molybdenum-iron protein subunit beta NifK (523 aa)
	WP_202054004.1
	Methylomicrobium kenyense AMO (91.59%)
	WP_141900363.1

	Nitrogen fixation negative regulator NifL (540 aa)
	WP_202052499.1
	Methylomonas koyamae R-45378 (74.45%)
	WP_082877580.1

	Nitrogen fixation protein NifM (287 aa)
	WP_202054047.1
	Methylomonas sp. LL1 (75.89%)
	WP_196437226.1


	Nitrogenase iron-molybdenum cofactor biosynthesis protein NifN
(465 aa)
	WP_202054056.1
	Proteobacteria bacterium ST_bin11 (85.38%)
	OQW74695.1

	Nitrogen fixation protein NifQ (190 aa)
	WP_202054062.1
	Methylococcaceae bacterium (76.50%)
	MBK8815537.1

	Putative nitrogen fixation protein NifT (70 aa)
	WP_202054005.1
	Methylomonas sp. LL1 (90.00%)
	WP_196437380.1

	Nitrogenase-stabilizing/protective protein NifW (104 aa)
	WP_202054049.1
	Methylomonas sp. LL1 (82.69%)
	WP_196437228.1

	Nitrogen fixation protein NifX (143 aa)
	WP_202054070.1
	Methylomonas sp. LL1 (86.71%)
	WP_196437149.1

	NifX-associated nitrogen fixation protein (157 aa)
	WP_202054017.1
	Methylococcaceae bacterium (82.17%)
	NBV74540.1

	Nitrogen fixation protein NifZ (159 aa)
	WP_202054048.1
	Methylomonas lenta 
R-45370 (83.65%)
	WP_066980733.1

	Nitrogenase-associated protein (139 aa)
	WP_202054058.1
	Methylomonas sp. (66.91%)
	PPD35176.1

	Cyanate hydrolysis (Cyanate  ammonium)

	Cyanate hydratase/ cyanase CynS (148 aa)
	WP_202054034.1
	Methylomicrobium agile ATCC 35068 (94.59%)
	WP_005370586.1

	Cyanate hydratase/ cyanase CynS (163 aa)
	WP_202052585.1
	Methylocaldum marinum S8 (88.34%)
	WP_119630201.1

	Carbonic anhydrase CynT (60 aa) from RAST annotation 
	WP_202053545.1
	Methylobacter luteus IMV-B-3098 (90.00%)
	WP_027158829.1


	Nitrite reductase (dissimilatory nitrate reduction) (Nitrite  ammonia)

	Nitrite/sulfite reductase (550 aa)
	WP_202052599.1
	Methylomicrobium agile ATCC 35068 (95.27%)
	WP_031429418.1

	Nitrite reductase small subunit NirD (110 aa)
	WP_202050537.1
	Methylomicrobium agile ATCC 35068 (94.55%)
	WP_005373717.1

	Nitrite reductase large subunit NirB (855 aa)
	WP_202050536.1
	Methylomicrobium agile ATCC 35068 (96.37%)
	WP_031429703.1

	Nitrate reductase (Assimilatory nitrate reduction) (nitrate  nitrite)

	Ferredoxin- nitrate reductase NarB (731 aa)
	WP_202050539.1
	Methylosarcina lacus LW14 (87.14%)
	WP_024298511.1

	Denitrification (Nitric oxide    Nitrous oxide)

	Nitric-oxide reductase subunit B/cbb3-type cytochrome c oxidase subunit I (497 aa)
	WP_202054091.1
	Methylomicrobium agile ATCC 35068 (96.38%)
	WP_005369851.1

	Nitric-oxide reductase subunit C/ cytochrome c (199 aa)
	WP_202054090.1
	Methylomicrobium agile ATCC 35068 (95.48%)
	WP_005369852.1

	Nitrosative stress

	NnrS family protein (391 aa)
	WP_202052690.1
	Methylomicrobium agile ATCC 35068 (89.26%)
	WP_005373413.1



	Hemerythrin metabolic proteins in RS1 with their current closest relative

	Enzyme / Protein
	Accession number
	Current closest relative (percent similarity)
	Accession no. of the closest current relative

	Hemerythrin domain-containing protein (187 aa)
	WP_202051837.1
	Methylomicrobium agile ATCC 35068 (91.98%)
	WP_005369628.1

	Hemerythrin family protein (131 aa)
	WP_202052446.1
	Methylomicrobium agile ATCC 35068 (96.95%)
	WP_005371974.1



	Fermentation pathway genes in strain RS1 with their current closest relative

	Enzyme / Protein
	Accession number
	Current closest relative (percent similarity)
	Accession no. of the closest current relative

	Acetolactate synthase large subunit (578 aa)
	WP_202050594.1
	Methylomicrobium agile ATCC 35068 (97.58%)
	WP_005370348.1

	Acetolactate synthase small subunit ilvN (164 aa)
	WP_005370347.1
	Methylomicrobium agile ATCC 35068 (100%)
	WP_005370347.1

	Phosphoketolase family protein /Fructose-6-phosphate phosphoketolase (801 aa)
	WP_202051198.1
	Methylomicrobium agile ATCC 35068 (96.00%)
	WP_031431356.1

	Acetate/propionate family kinase (401 aa)
	WP_202051197.1
	Methylomicrobium agile ATCC 35068 (88.35%)
	WP_031431354.1


	Unique genes/ proteins found in the genome of strain RS1

	Enzyme/ Protein
	Accession no.
	Current closest relative with percent similarity and NCBI accession no.
	Involved in the metabolic pathway

	Methanol/ethanol family PQQ-dependent dehydrogenase (593 aa)
	WP_202052534.1
	Novimethylophilus kurashikiensis La2-4 (70.53%) GBG12837.1
	Methanol oxidation 

	Nitrogenase iron-molybdenum cofactor biosynthesis protein NifN (465 aa)
	WP_202054056.1
	Proteobacteria bacterium ST_bin11 (85.38%) OQW74695.1
	Nitrogen fixation

	Mannose-1-phosphate guanylyltransferase/mannose-6-phosphate isomerase (466 aa)
	WP_202052789.1
	Methylococcaceae bacterium (79.78%) NOT11346.1
	Mannose Metabolism

	Phosphoenolpyruvate carboxylase Ppc (930 aa)
	WP_202054064.1
	Crenotrichaceae bacterium (68.42%) HFD10850.1
	Pyruvate metabolism I: anaplerotic reactions

	FAD-dependent NAD(P)-disulphide oxidoreductase
	From RAST annotation 
	Methylobacter whittenburyi ACM 3310 (75.76%) WP_036295234.1
	Resistance to antibiotics and toxic compounds

	Superoxide dismutase SodM-like protein ChrF (173 aa)
	WP_202052053.1
	Sulfurisoma sediminicola BSN1 (80.88%) WP_121240513.1
	Resistance to chromium compounds

	Zinc metallopeptidase (287 aa)
	WP_202052313.1
	Methylosarcina fibrate AML-C10 (80.49%) WP_020563701.1
	

	Metal-dependent hydrolases of the beta-lactamase superfamily III (648 aa)
	WP_202052164.1
	Methylobacter tundripaludum OWC-DMM (74.06%) WP_104428716.1
	Resistance to antibiotics and toxic compounds

	Chromate resistance protein ChrB (147 aa)
	WP_202054176.1


	Methyloglobulus morosus KoM1 (74.45%) ESS72465.1
	Resistance to chromium compounds 
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Supplementary Figure 1: Comparison of pmoA sequences of RS1 and a similar methanotroph PSM8 with environmental clones. 
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