Extended Data Set 1 - Methanotroph Isolates
	Phylum
	Class
	Order
	Family
	Genus
	

	Proteobacteria
	Gammaproteobacteria
	Methylococcales
	Methylococcaceae
	Methylomonas
	M. aurantiaca [1], sewage, 10-40 °C (30-35), pH 5.0-9.0 (7.0), pMMO; M. fodinarum [1], coal mine, 10-35 °C (25-30), pH 5.5-9.0 (7.0), pMMO; M. koyamae [2], paddy field, 10-40 °C (30), pH 5.5-7.0 (6.5), pMMO; M. lenta [3], ruminant, 15-28 °C (20), pH 6.8-7.3 (6.3-7.8), pMMO; M. methanica [4], freshwater, 10-37 °C (25-30), pH 5.5-9.0 (7.0); M. paludis [5], wetlands, 8-30 °C (20-25), pH 3.8-7.3 (5.8-6.4), pMMO; M. scandinavica (NES) [6], freshwater, 5-30 °C (17), pH 5.0-9.0 (6.8-7.6), pMMO, sMMO.

	
	
	
	
	Methylomarinum
	M. vadi [7], marine, 20-44 °C (37-43), pH 4.5-8.1 (6.2-7.0), pMMO.

	
	
	
	
	Methylobacter
	M. marinus [8, 9], marine, ~20-37 °C, pH 5.5-9.0; M. pelagicus [8, 9], marine, 20-28 °C, pH 5.5-8.5; M. psychrophilus [10] wetlands, 1 -20 °C (3.5-10), pHr 5.9-7.6 (6.8-7.2), pMMO; M. tundripaludum [11], permafrost, 10-30 °C (23), pH 5.5-7.9, pMMO; M. whittenburyi (M. vinelandii) [8, 9, 12], freshwater, 20-37 °C, pH 5.0-9.0.

	
	
	
	
	Methyloprofundus
	M. sedimenti [13], marine, 4-26 °C (18-23), pH 6.0-8.0 (6.5-7.5), pMMO.

	
	
	
	
	Methylosphaera
	M. hansonii [14], marine, 0-21 °C (10-13), pH neutral, pMMO.

	
	
	
	
	Methylosarcina
	M. fibrata [15], landfill, 22-37 °C, pH 5.0-9.0, pMMO; M. lacus [16], freshwater, 4-35°C (28-30), pH 4.0-8.0 (5.5-6.5); M. quisquiliarum [15], landfill, 22-32 °C, pH 5.5-9.0, pMMO.

	
	
	
	
	Methylomicrobium	
	M. agile [8, 9], sewage, 10-37 °C, pH 6.0-9.0 (7.0), pMMO; M. album [8, 9], freshwater, 10-37 °C, pH 5.5-9.0 (~7.0), pMMO; M. alcaliphilum [17], freshwater, 8-37 °C (30), pH 7.0-10.5 (9.0-9.5), pMMO; M. buryatense [18], freshwater, 4-45 °C (28-30), pH 6.0-11.0 (8.5-9.5), pMMO, sMMO; M. japanense [17], marine, 15-37 °C, pMMO, sMMO; M. kenyense [17, 19], freshwater, ?-40 °C (30), pH 9.0-10.5; M. pelagicum (NES) [9], marine, 20-28 °C, pH 5.5-9.5, pMMO.

	
	
	
	
	Methylocucumis
	C. oryzae [20], paddy field, 15-37 °C, (25), pH 5.0-9.6 (6.5-7.0), pMMO.

	
	
	
	
	Methylosoma
	M. difficile [21], freshwater, 16-30 °C (25), pH 5.0-9.0 (6.0-8.0), pMMO.

	
	
	
	
	Methyloglobulus
	M. morosus [22], freshwater, 4-30 °C (20), pH 5.0-8.5 (6.0-8.0), pMMO.

	
	
	
	
	Methylovulum
	M. miyakonense [23], soil, 5-34 °C (24-32), pH 6-7.5 (6.5), pMMO, sMMO; M. psychrotolerans [24], freshwater, 2-36 °C (20-25), pH 4.0-8.9 (6.0-7.0), pMMO.

	
	
	
	
	Clonothrix
	C. fusca [25], freshwater, 10 °C, pH 5.0, pMMO. 

	
	
	
	
	Crenothrix
	C. polyspora [26], freshwater, 20 °C, pH neutral, pMMO. 

	
	
	
	
	Methylococcus
	M. bovis/(M. luteus) [8, 9], ruminant/freshwater, 20-~37 °C, pH ~5.0-9.0; M. capsulatus [9, 27], hot spring, 28-55 °C, pH 5.5-8.5, pMMO, sMMO; M. chroococcus (NES) [9, 12], freshwater, 28-45 °C, pH 5.5-9.0; M. mobilis (NES) [28], sewage, ~30 °C; M. thermophilus (NES) [29], freshwater, 37-62 °C (50-56).

	
	
	
	
	Methylogaea
	M. oryzae [30], paddy field, 20-37 °C (30-35), pH 5.0-8.0 (6.5-6.8), pMMO.

	
	
	
	
	Methylomagnum
	M. ishizawai [31, 32], paddy field, 4-37 °C (15-37), pH 4.6-9.0 (6.0-7.4), pMMO, sMMO.

	
	
	
	
	Methyloparacoccus
	M. murellii [33], freshwater, 20-37 °C (25-33), pH 5.8-9.0 (6.3-6.8), pMMO.

	
	
	
	
	Methylocaldum
	M. gracile [12, 34], soil, freshwater, 20-47 °C (42), pH ~6.8, pMMO; M. marinum [35], marine, 20-47 °C (36), pH6-8 (7), pMMO, sMMO;  M. szegediense [34], hot spring, 37-62 °C (55), pH ~6.8, pMMO; M. tepidum [34], soil, 30-47 °C (42), pH~6.8, pMMO.

	
	
	
	
	Methyloterricola 
	M. oryzae [32], paddy field, 15-45 °C (27-37), pH 4.6-7.5 (7.0-7.5), pMMO.

	
	
	
	
	Methylospira
	M. mobilis [36], freshwater, 8-? °C (14-25), pH 4.2-? (6.0-6.5), pMMO.

	
	
	
	Methylo-thermaceae
	Methylohalobius
	M. crimeensis [37], marine, 15-42 °C (30), pH 6.5-7.5, pMMO.

	
	
	
	
	Methylomarinovum
	M. caldicuralii [38], marine, 30-55°C (45-50), pH 5.3-6.9 (6.0-6.4), pMMO.

	
	
	
	
	Methylothermus
	M. subterraneus [39], hot spring, 37–65 °C (55–60), pH 5.2–7.5 (5.8–6.3), pMMO; M. thermalis [40], hot spring, 37-67 °C (57-59), pH 6.5-7.5 (6.8), pMMO; “HB” (NES) [41], hot spring, 40-72 °C (55-62), pH at least 7.0-8.0, pMMO.

	
	Alphaproteobacteria
	Rhizobiales
	i.s.
	Methyloceanibacter
	M. methanicus [42], marine, 18-37 °C, pH 6.3-9.0, sMMO.

	
	
	
	Methylocystaceae
	Methylocystis
	M. bryophila [43], wetlands, 8-37 °C (25-30), pH 4.2-7.6 (6.0-6.5), pMMO, sMMO; M. echinoides [9, 44], freshwater, ~20-37 °C (28-33), pH 5.5-89.0 (6.5-7.5); M. heyeri [45], wetlands, 5-30 °C (25), pH 4.4-7.5 (5.8-6.2), pMMO, sMMO; M. hirsuta [46], freshwater, ? (30 °C), ? (pH7.0), pMMO, sMMO; M. parvus [8, 9], freshwater, ~20-~37 °C,  pH 5.0-~9.0; M. rosea [47], wetlands, 5-37 °C (27), pH 5.5-9.0, pMMO.

	
	
	
	
	Methylosinus
	M. sporium and M. trichosporium [8, 9, 48], freshwater, 20-37 °C (30), pH 5.5-9.0 (6.5-7.0), pMMO, sMMO.

	
	
	
	Beijerinkiaceae
	Methylocapsa
	M. acidiphila [49], wetlands, 10-30 °C (20), pH 4.2-7.2 (5.0-5.5), pMMO; M. aurea [50], soil, 2-33 °C (25-30), pH 5.2-7.2 (6-6.2), pMMO, Ac; M. palsarum [51], permafrost, 6-32 °C (18-25), pH 4.1-8.0 (5.2-6.5), pMMO.

	
	
	
	
	Methylocella
	M. palustris [52], wetlands, 10-28 °C (15-20), pH 4.5-7.0 (5.0-5.5), sMMO, Ac; M. silvestris [53], soil, 4-30 °C (15-20), pH 4.5-7.0 (5.5), sMMO, Ac; M. tundrae [54], wetlands, 5-30°C (15), pH 4.2-7.5 (5.5-6.0), sMMO, Ac.

	
	
	
	
	Methyloferula
	M. stellata [55], wetlands, 4-33 °C (20-23), pH 3.5-7.2 (4.8-5.2), sMMO.

	NC10
	i.s.
	i.s.
	i.s.
	Methylomirabilis
	M. oxyfera [56], freshwater, at least 25-30 °C, at least pH 7.0-8.0, pMMO; M. lanthanidiphila [57], freshwater, at least 25-30, at least pH 7.0-9.0, pMMO. 

	Verruco-microbia
	i.s.
	i.s.
	i.s.
	Methylacidiphilum
	M. infernorum [58], geothermal soil, (60 °C), pH 1.0-6.0 (2.0-2.5), pMMO; M. fumiolicum [59], geothermal soil, 40-65 °C (55), pH 0.8-5.8, pMMO; M. kamchatkense [60], hot spring, 37-60 °C, pH 2.0-5.0, pMMO.

	
	i.s.
	i.s.
	i.s.
	Methylacidimicrobium
	M. tartarophylax [61], geothermal soil, ?-43 °C (38), pH 0.5-5.0 (1.0-3.0), pMMO; M. fagopyrum [61], geothermal soil, ?-39 °C (35), pH 0.6-5.0 (1.5-3.0), pMMO; M. cyclopophantes [61], geothermal soil, ?-49 °C (44), pH 0.6-5.0 (1.5-3.0), pMMO.



[bookmark: _Hlk488086975]For the purposes of this review, we define mesophilic microroganisms as having a Tmax < 42 °C; thermotolerant, Tmax > 42  °C but < 50 °C; thermophilic, Topt > 40 °C [62]. Thermophilic strains are highlighted in red; thermotolerant strains in orange.
i.s., incertae sedis; pMMO, particulate methane monooxygenase present; sMMO, soluble methane monooxygenase present; Ac, able to utilise acetate as carbon source.
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