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Polyphasic taxonomic analysis 11 

Strain CBA1119T was coccoid and 0.9–1.0 μm in size, and grew at an NaCl concentration of 12 

10%–30% (w/v) and at pH 7–9 and a temperature of 20 °C–66 °C. Optimum growth was 13 

observed at 20%–25% (w/v) of NaCl, pH 7–8, and 50 °C–55 °C. Mg2+ was not required for 14 

growth. Under anaerobic conditions, no growth occurred in the presence of L-arginine, 15 

trimethylamine-N-oxide (TMAO), dimethylsulfoxide (DMSO), or nitrate. Strain CBA1119T 16 

was positive for catalase and oxidase activities and for hydrolysis of starch, Tween 40, and 17 

Tween 80, but was negative for the hydrolysis of casein. Strain CBA1119T was sensitive to 18 

rifampicin but not to cycloheximide, erythromycin, kanamycin, nalidixic acid, streptomycin, 19 

or vancomycin. Detailed characteristics are summarized in Supplementary Table S1 and the 20 

species description below. The major polar lipids of strain CBA1119T were 21 

phosphatidylglycerol (PG), phosphatidylglycerol phosphate methyl ester (PGP-Me), 22 

phosphatidylglycerol sulfate (PGS), unidentified phospholipid (PL), unidentified glycolipids 23 

(GL1 and GL2) and unidentified lipid (L1) (Supplementary Figure S1). Strain CBA1119T had 24 

98.8% of 16S rRNA gene sequence similarities with Natrinema soli 5-3T, 97.1–97.2% with 25 



Nnm. salaciae MDB25T, and 97.0% with Nnm. ejinorense EJ-57T, followed by < 97% with 26 

other haloarchaeal members. DNA-DNA hybridization (DDH) values between strain 27 

CBA1119T and the reference strains: Natrinema soli LMG 29247T, Nnm. salaciae JCM 17869T 28 

and Nnm. ejinorense JCM 13890T, were 37.0%, 30.6% and 23.4%, respectively. The low DDH 29 

value (< 70%)1 indicated that strain CBA1119T is a distinct species within the genus Natrinema. 30 

It is known that the genera Natrinema and Haloterrigena show a very close relationship as not 31 

forming each monophyletic group at the genus level in phylogenetic trees2-5. The phylogenetic 32 

tree based on 16S rRNA gene similarities showed that strain CBA1119T clustered tightly with 33 

the type strain of Natrinema soli, implying that strain CBA1119T is more closely related to the 34 

member in the genus Natrinema than other genus members (Supplementary Figure S2a). The 35 

polyphasic taxonomic data indicate that strain CBA1119T represents a novel species of the 36 

genus Natrinema, for which the name Natrinema thermophila is proposed. 37 

 38 

Description of Natrinema thermophila sp. nov. 39 

Natrinema thermophila (ther.mo'phi.la. Gr. n. thermê heat; N.L. fem. adj. phila (from Gr. fem. 40 

adj. philê) loving; N.L. fem. adj. thermophila heat-loving organism). 41 

The cells were coccoid in shape and Gram-negative. Colonies were orange when grown in 42 

DBCM2 medium. Growth occurred at 20 °C–66 °C (optimum, 50 °C–55 °C), with 10%–30% 43 

(w/v) NaCl (optimum, 20%–25%), and at pH 7–9 (optimum, pH 7–8). Mg2+ was not required 44 

for growth. Strain CBA1119T did not grow anaerobically in the presence of nitrate, L-arginine, 45 

DMSO, or TMAO, and was catalase- and oxidase-positive. The strain was positive for 46 

hydrolysis of starch, Tween 40, and Tween 80 and negative for hydrolysis of casein. D-Sorbitol, 47 

fumarate, glycerol, L-glutamate, L-malate, pyruvate, starch, succinate, and sucrose were 48 

utilized as sole sources of carbon and energy, while D-fructose, D-galactose, D-mannitol, D-49 

mannose, D-xylose, D-maltose, L-alanine, L-arginine, L-aspartate, L-lysine, and L-sorbose were 50 



not. The major polar lipids were phosphatidylglycerol phosphate methyl ester and 51 

phosphatidylglycerol sulfate, and the G+C content was 62.27 mol%. The type strain was 52 

CBA1119T (= KCCM 43222T = JCM 30478T), which was isolated from solar salt from a salt 53 

field in the Republic of Korea. 54 

 55 

General genomic features of strain CBA1119T 56 

The genome of strain CBA1119T comprised nine contigs that were 5 058 058 bp long with a 57 

G+C content of 62.27 mol%; one of the contigs was a chromosome that was 4 087 412 bp long 58 

and had a G+C content of 63.4 mol%. The genome had 5 122 open reading frames, 10 rRNA 59 

genes (three 16S, three 23S, and four 5S rRNA), and 49 tRNA genes. A total of 4 482 genes 60 

were annotated to Clusters of Orthologous Groups (COG); among them, 2 508 were matched 61 

to these 16 functional categories as shown in Supplementary Table S2. Additionally, 1 974 62 

genes were matched to the S (function unknown) category. The range of OrthoANI values 63 

between strain CBA1119T and other type strains of the genus Natrinema was 81.93%–82.94% 64 

(Supplementary Table S3). The phylogenetic tree constructed from these values indicated that 65 

strain CBA1119T was located as an outgroup (Supplementary Figure S2b). Members of the 66 

genus Natrinema were identified as non-human pathogens using PathogenFinder v.1.1 and had 67 

no antimicrobial resistance genes based on ResFinder v.2.1. 68 
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Supplementary Table S1. Differences in characteristics of strain CBA1119T and related 70 

species†. 71 

Characteristic 1 2 3 4 

Cell morphology Cocci Oval Pleomorphic Pleomorphic 

NaCl optimum (% [w/v]) 20.0−25.0 23.4 15.2−19.9 19.9 

MgCl2 requirement − − − − 

Temperature for growth     

Range (°C) 20–66 25–45 30–52.5 25–50 

Optimum (°C) 50–55 40 45 37 

pH for growth     

Range 7.0–9.0 6.0–8.0 6.5–9.0 6.0–8.5 

Optimum 7.0–8.0 7.0 7.0–8.0 7.0 

Anaerobic growth of nitrate − − + − 

Hydrolysis     

Starch + − + + 

Casein − − + + 

Tween 80 + + − − 

Assimilation     

D-Sorbitol + + − − 

D-Maltose − + + + 

Glycerol + + − −* 

L-Alanine − +* + + 

L-Arginine − +* + + 



L-Aspartate − + + + 

L-Lysine − +* + + 

Acid production from     

Starch − − + + 

Sucrose − +* + − 

DNA G+C content (mol%) 62.27 61.5 64.6 64.7 

Taxa: 1, Natrinema thermophila CBA1119T sp. nov.; 2, Nnm. soli LMG 29247T4; 3, Nnm. 72 

salaciae JCM 17869T2; 4, Nnm. ejinorense JCM 13890T6. 73 

†Based on the data from this study, strain CBA1119T, Nnm. soli LMG 29247T, Nnm. salaciae 74 

JCM 17869T, and Nnm. ejinorense JCM 13890T all utilize fumarate, pyruvate, starch, succinate, 75 

sucrose, L-glutamate, and L-malate and could not utilize D-fructose, D-galactose, D-mannitol, 76 

D-mannose, and D-xylose. None of the strains produced acid from fumarate, succinate, L-77 

glutamate, or L-malate. +, Positive; −, negative. Hydrolysis test, single carbon source 78 

assimilation, and acid production data are from this study.  79 

*Opposite results were reported by original studies. 80 
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Supplementary Table S2. Genes associated with general COG functional categories in the 82 

genome of Natrinema thermophila CBA1119T. 83 

COG Description of function 
Number 
of genes 

Ratio 

J Translation, ribosomal structure and biogenesis 161 3.59% 

K Transcription 237 5.29% 

L Replication, recombination and repair 318 7.10% 

D Cell cycle control, cell division, chromosome partitioning 21 0.47% 

O Posttranslational modification, protein turnover, chaperones 132 2.95% 

M Cell wall/membrane/envelope biogenesis 114 2.54% 

N Cell motility 17 0.38% 

P Inorganic ion transport and metabolism 229 5.11% 

T Signal transduction mechanisms 151 3.37% 

C Energy production and conversion 273 6.09% 

G Carbohydrate transport and metabolism 118 2.63% 

E Amino acid transport and metabolism 282 6.29% 

F Nucleotide transport and metabolism 77 1.72% 

H Coenzyme transport and metabolism 126 2.81% 

I Lipid transport and metabolism 179 3.99% 

Q Secondary metabolites biosynthesis, transport and catabolism 73 1.63% 

R General function prediction only 0 0.00% 

S Function unknown 1 974 44.04% 

Total  4 482 100% 
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Supplementary Table S3. OrthoANI values between type strains in the genus Natrinema†. 85 

Strains 1 2 3 4 5 6 7 8 

1 100.00 82.93 82.47 82.09 82.80 82.94 82.68 81.93 

2 82.93 100.00 83.82 82.98 83.61 83.47 83.39 82.31 

3 82.47 83.82 100.00 83.61 84.22 83.20 83.60 82.22 

4 82.09 82.98 83.61 100.00 92.79 83.15 91.79 83.01 

5 82.80 83.61 84.22 92.79 100.00 83.84 93.01 83.19 

6 82.94 83.47 83.20 83.15 83.84 100.00 83.28 82.94 

7 82.68 83.39 83.60 91.79 93.01 83.28 100.00 83.52 

8 81.93 82.31 82.22 83.01 83.19 82.94 83.52 100.00 

Taxa: 1, Natrinema thermophila CBA1119T (PDBS00000000); 2, Nnm. salaciae JCM 17869T 86 

(FOFD00000000); 3, Nnm. ejinorense JCM 13890T (NXNI00000000); 4, Nnm. gari JCM 87 

14663T (AOIJ00000000); 5, Nnm. altunense AJ2T (JNCS00000000); 6, Nnm. versiforme JCM 88 

10478T (AOID00000000); 7, Nnm. pallidum DSM 3751T (AOII00000000); 8, Nnm. 89 

pellirubrum DSM 15624T (CP003372). 90 

†Based on these results, OrthoANI values between strain CBA1119T and other Natrinema type 91 

strains were in the range of 81.93%–82.94%.92 



Supplementary Table S4. Type strains used for genome size and growth temperature comparisons. Information on the strains was obtained 93 

from the NCBI database and previous studies. 94 

Family Species Strain 
Assembly accession 

number 
Size (Mb) 

Optimal 
temperature 

(°C) 

Maximum 
temperature 

(°C) 
Reference for growth temperature data 

Haloarculaceae Halapricum salinum CBA1105 GCA_000755225.1 3.45149 37 45 7 

Haloarculaceae Haloarcula amylolytica JCM 13557 GCA_000336615.1 4.22542 41 52 8 

Haloarculaceae Haloarcula argentinensis DSM12282 GCA_000336895.1 4.14711 40 ND 9 

Haloarculaceae Haloarcula hispanica CGMCC 1.2049 GCA_000223905.1  3.89000 40 50 10 

Haloarculaceae Haloarcula japonica DSM 6131 GCA_000336635.1 4.28036 45 45 11 

Haloarculaceae Haloarcula marismortui ATCC 43049 GCA_000011085.1  4.27464 50 ND 12 

Haloarculaceae Haloarcula vallismortis DSM 3756 GCA_900106715.1  3.89664 49 55 13 

Haloarculaceae Halomicrobium katesii DSM 19301 GCA_000379085.1 3.60777 40 50 14 

Haloarculaceae Halomicrobium mukohataei DSM 12286 GCA_000023965.1 3.33235 45 52 15 

Haloarculaceae Halomicrobium zhouii CGMCC 1.10457 GCA_900114435.1 4.25033 42 55 16 

Haloarculaceae Halorhabdus tiamatea SARL4B GCA_000470655.1  3.14616 45 55 17 

Haloarculaceae Halorhabdus utahensis DSM 12940 GCA_000023945.1 3.11680 50 55 18 

Haloarculaceae Halorientalis persicus IBRC-M 10043 GCA_900110215.1 4.86976 40 50 19 

Haloarculaceae Halosimplex carlsbadense 2-9-1 GCA_000337455.1 4.69489 40 50 20 

Halobacteriaceae Haladaptatus cibarius D43 GCA_000710615.1 3.92672 37 50 21 

Halobacteriaceae Haladaptatus litoreus CGMCC 1.7737 GCA_900156425.1  4.67171 40 55 22 

Halobacteriaceae Haladaptatus paucihalophilus DX253 GCA_000376445.1  4.31754 30 45 23 

Halobacteriaceae Halalkalicoccus jeotgali B3 GCA_000196895.1  3.69865 45 50 24 

Halobacteriaceae Halalkalicoccus paucihalophilus DSM 24557 GCA_001593955.1 3.98041 37 50 25 

Halobacteriaceae Halarchaeum acidiphilum JCM 16109 GCA_000474235.1  2.62897 37 45 26 

Halobacteriaceae Haloarchaeobius iranensis KCTC 4048 GCA_900103505.1 3.76861 40 55 27 



Halobacteriaceae Halobacterium jilantaiense CGMCC 1.5337 GCA_900110535.1 2.95279 40 55 28 

Halobacteriaceae Halodesulfurarchaeum formicicum HSR6 GCA_001886955.1  2.08595 37 50 29 

Halobacteriaceae Halovenus aranensis IBRC-M 10015 GCA_900100385.1 3.28712 40 50 30 

Halobacteriaceae Natronomonas moolapensis 8.8.11 GCA_000591055.1 2.91257 40 45 31 

Halobacteriaceae Natronomonas pharaonis DSM 2160 GCA_000026045.1 2.74970 45 56 13 

Halococcaceae Halococcus hamelinensis 100A6 GCA_000336675.1  3.41907 37 ND 32 

Halococcaceae Halococcus saccharolyticus DSM 5350 GCA_000336915.1 3.44970 37 42 33 

Halococcaceae Halococcus salifodinae DSM 8989 GCA_000336935.1 4.19978 40 50 34 

Halococcaceae Halococcus sediminicola CBA1101 GCA_000755245.1 3.76437 40 40 35 

Halococcaceae Halococcus thailandensis JCM 13552 GCA_000336715.1 4.05243 37 45 36 

Haloferacaceae Halobellus clavatus CGMCC 1.10118 GCA_900107195 3.75498 37 50 37 

Haloferacaceae Halobellus rufus CBA1103 GCA_000739575.1 3.85222 37 55 38 

Haloferacaceae Haloferax alexandrinus JCM 10717 GCA_000336735.1  3.64926 ND 55 39 

Haloferacaceae Haloferax denitrificans ATCC 35960 GCA_000337795.1  3.82597 ND 55 40 

Haloferacaceae Haloferax elongans ATCC BAA-1513 GCA_000336755.1  3.95214 53 55 41 

Haloferacaceae Haloferax gibbonsii ATCC 33959 GCA_000336775.1  4.05732 40 55 42 

Haloferacaceae Haloferax larsenii JCM 13917 GCA_000336955.1  3.69795 45 55 43 

Haloferacaceae Haloferax lucentense DSM 14919 GCA_000336795.1  3.61906 37 45 44 

Haloferacaceae Haloferax mediterranei ATCC 33500 GCA_000685635.1  3.90670 51 55 45 

Haloferacaceae Haloferax mucosum ATCC BAA-1512 GCA_000337815.1  3.36898 53 55 41 

Haloferacaceae Haloferax prahovense DSM 18310 GCA_000336815.1  3.99880 48 51 46 

Haloferacaceae Haloferax volcanii DS2 GCA_000025685.1  4.01290 45 49 13 

Haloferacaceae Halogeometricum borinquense PR 3 GCA_000172995.2  3.94447 40 50 47 

Haloferacaceae Halogeometricum limi CGMCC 1.8711 GCA_900115785.1 3.61627 37 50 48,49 

Haloferacaceae Halogeometricum pallidum JCM 14848 GCA_000337095.1 4.38452 30 45 48,50 

Haloferacaceae Halogeometricum rufum CGMCC 1.7736 GCA_900112175.1 4.18712 42 55 51 

Haloferacaceae Halopelagius inordinatus CGMCC 1.7739 GCA_900113245.1 3.52931 37 50 52 



Haloferacaceae Haloplanus natans DSM 17983 GCA_000427685.1 3.79793 40 52 53 

Haloferacaceae Haloplanus vescus CGMCC 1.8712 GCA_900107665.1 2.77686 40 50 52 

Haloferacaceae Haloprofundus marisrubri SB9 GCA_001469955.1 3.92956 35 45 54 

Haloferacaceae Haloquadratum walsbyi DSM 16854 GCA_000237865.1  3.26048 45 55 55 

Halorubraceae Halobaculum gomorrense DSM 9297 GCA_900129775.1 3.20825 40 45 56 

Halorubraceae Halogranum amylolyticum CGMCC 1.10121 GCA_900110465.1 5.18569 37 50 57 

Halorubraceae Halogranum gelatinilyticum CGMCC 1.10119 GCA_900103715.1 3.77019 37 50 57 

Halorubraceae Halogranum rubrum CGMCC 1.7738 GCA_900114455.1 4.56668 37 50 58 

Halorubraceae Halogranum salarium B-1 GCA_000283335.1 4.49231 37 50 59 

Halorubraceae Halohasta litchfieldiae DSM 22187 GCA_900109065.1 3.28459 30 45 60 

Halorubraceae Halolamina pelagica CGMCC 1.10329 GCA_900115675.1  3.16063 37 50 61 

Halorubraceae Halolamina rubra CBA1107 GCA_000739555.1 2.95500 37 50 62 

Halorubraceae Halolamina sediminis Halo7 GCA_001282785.1 2.83586 40 45 63 

Halorubraceae Halopenitus malekzadehii IBRC-M 10418 GCA_900108505.1 3.13682 40 50 64 

Halorubraceae Halopenitus persicus KCTC 4046 GCA_900107205.1 3.42449 40 50 65 

Halorubraceae Halorubrum aidingense JCM 13560 GCA_000336995.1  3.10853 42 52 66 

Halorubraceae Halorubrum arcis JCM 13916 GCA_000337015.1  3.38260 42 55 67 

Halorubraceae Halorubrum californiense DSM 19288 GCA_000336875.1  3.68287 37 42 68 

Halorubraceae Halorubrum coriense DSM 10284 GCA_000337035.1  3.64531 50 56 69 

Halorubraceae Halorubrum distributum JCM 10118 GCA_000337335.1  3.30613 45 50 69 

Halorubraceae Halorubrum ezzemoulense DSM 17463 GCA_000421805.1  3.59148 40 50 70 

Halorubraceae Halorubrum halophilum B8 GCA_000739595.1  3.67798 40 45 71 

Halorubraceae Halorubrum kocurii JCM 14978 GCA_000337355.1  3.61974 37 55 72 

Halorubraceae Halorubrum lacusprofundi ATCC 49239 GCA_000022205.1 3.69258 37 45 73 

Halorubraceae Halorubrum lipolyticum DSM 21995 GCA_000337375.1  3.42504 48 58 66 

Halorubraceae Halorubrum litoreum JCM 13561 GCA_000337395.1  3.13776 42 55 74 

Halorubraceae Halorubrum saccharovorum DSM 1137 GCA_000337915.1  3.42370 50 56 75 



Halorubraceae Halorubrum sodomense RD 26 GCA_900111935.1  3.03055 40 50 75 

Halorubraceae Halorubrum tebenquichense DSM 14210 GCA_000337415.1  3.32886 ND 50 76 

Halorubraceae Halorubrum terrestre JCM 10247 GCA_000337435.1  3.37622 45 50 77 

Natrialbaceae Halobiforma haloterrestris DSM 13078 GCA_900112205.1 4.49544 42 58 78 

Natrialbaceae Halobiforma lacisalsi AJ5 GCA_000226975.3  4.38154 45 57 79 

Natrialbaceae Halobiforma nitratireducens JCM 10879 GCA_000337895.1 3.68875 41 44 78,80 

Natrialbaceae Halopiger salifodinae CGMCC 1.12284 GCA_900110455.1  4.27217 45 50 81 

Natrialbaceae Halopiger xanaduensis SH-6 GCA_000217715.1 4.35527 37 45 82 

Natrialbaceae Halostagnicola kamekurae DSM 22427 GCA_900116205.1 4.10815 30 45 83 

Natrialbaceae Halostagnicola larsenii XH-48 GCA_000517625.1 4.13118 37 50 84 

Natrialbaceae Haloterrigena daqingensis JX313 GCA_001971705.1  3.83580 35 50 85 

Natrialbaceae Haloterrigena jeotgali A29 GCA_000710605.1 4.13162 45 50 86 

Natrialbaceae Haloterrigena limicola JCM 13563 GCA_000337475.1 3.52203 50 61 87 

Natrialbaceae Haloterrigena saccharevitans AB14 GCA_001953745.1 3.98062 45 58 88 

Natrialbaceae Haloterrigena salina JCM 13891 GCA_000337495.1 4.84161 37 50 89 

Natrialbaceae Haloterrigena thermotolerans DSM 11522 GCA_000337115.1 3.89527 50 60 90 

Natrialbaceae Haloterrigena turkmenica DSM 5511 GCA_000025325.1  5.44078 45 57 91; 13 

Natrialbaceae Halovivax asiaticus JCM 14624 GCA_000337515.1 3.23845 37 50 84 

Natrialbaceae Halovivax ruber XH-70 GCA_000328525.1 3.22388 37 45 92 

Natrialbaceae Natrialba aegyptia DSM 13077 GCA_000337535.1 4.61836 42 60 93 

Natrialbaceae Natrialba asiatica DSM 12278 GCA_000337555.1 4.40418 40 50 93 

Natrialbaceae Natrialba chahannaoensis JCM 10990 GCA_000337135.1 4.30927 45 55 94 

Natrialbaceae Natrialba hulunbeirensis JCM 10989 GCA_000337575.1 4.15961 50 55 94 

Natrialbaceae Natrialba magadii ATCC 43099 GCA_000025625.1  4.44364 40 50 95 

Natrialbaceae Natrialba taiwanensis DSM 12281 GCA_000337595.1 4.63519 40 55 93 

Natrialbaceae Natrinema altunense AJ2 GCA_000731985.1  3.77413 ND ND  

Natrialbaceae Natrinema ejinorense JCM 13890 NXNI00000000 4.47632 37 50 6 



Natrialbaceae Natrinema gari JCM 14663 GCA_000337175.1  4.02369 40 60 96 

Natrialbaceae Natrinema pallidum DSM 3751 GCA_000337615.1 3.91581 40 ND 97 

Natrialbaceae Natrinema pellirubrum DSM 15624 GCA_000230735.3  4.35410 40 45 97 

Natrialbaceae Natrinema salaciae DSM 25055 GCA_900110865.1 4.85702 45 52.5 2 

Natrialbaceae Natrinema thermophila CBA1119 PDBS00000000 5.05806 55 66 From this study 

Natrialbaceae Natrinema versiforme JCM 10478 GCA_000337195.1  4.19080 46 53 98 

Natrialbaceae Natronobacterium gregoryi SP2 GCA_000230715.3  3.78836 37 40 95 

Natrialbaceae Natronobacterium texcoconense DSM 24767 GCA_900104065.1 4.00987 37 45 99 

Natrialbaceae Natronococcus amylolyticus DSM 10524 GCA_000337675.1 4.41653 45 50 100 

Natrialbaceae Natronococcus jeotgali DSM 18795 GCA_000337695.1 4.49618 45 50 101 

Natrialbaceae Natronococcus occultus SP4 GCA_000328685.1 4.31412 45 54 13 

Natrialbaceae Natronolimnobius baerhuensis JCM 12253 GCA_001316185.1 3.89306 37 46 102 

Natrialbaceae Natronolimnobius innermongolicus JCM 12255 GCA_000337215.1 4.58863 45 54 102 

Natrialbaceae Natronorubrum bangense JCM 10635 GCA_000337715.1 4.11128 45 55 103 

Natrialbaceae Natronorubrum sediminis CGMCC 1.8981 GCA_900108095.1 3.78254 37 50 104 

Natrialbaceae Natronorubrum sulfidifaciens JCM 14089 GCA_000337735.1 3.46029 47 55 105 

Natrialbaceae Natronorubrum texcoconense DSM 25211 GCA_900100335.1 4.64179 37 45 106 

Natrialbaceae Natronorubrum tibetense GA33 GCA_000383975.1  4.93484 45 ND 103 

*ND, No data95 



 96 

Supplementary Figure S1. High performance thin-layer chromatogram of total lipids from 97 

strain CBA1119T. Total lipids were detected using 5% ethanolic molybdophosphoric acid. 98 

Abbreviations: PG, phosphatidylglycerol; PGP-Me, phosphatidylglycerol phosphate methyl 99 

ester; PGS, phosphatidylglycerol sulfate; GL1–2, unidentified glycolipids; PL, unidentified 100 

phospholipid; L1, unidentified lipid. 101 

 102 
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 104 

Supplementary Figure S2. Phylogenetic trees. (A) Tree based on 16S rRNA gene sequences 105 

of strain CBA1119T and related species. The tree was constructed based on the neighbor-joining 106 

(NJ) algorithm. Bootstrap values (> 70%) at the nodes were calculated using probabilities of 107 

the NJ, maximum likelihood (ML), and maximum parsimony (MP) algorithms. Closed circles 108 

indicate nodes determined with both ML and MP algorithms, and open circles indicate nodes 109 

determined with ML or MP algorithm. Halobacterium salinarum JCM 8978T was used as the 110 

outgroup species. (B) Tree based on OrthoANI values of strain CBA1119T and other Natrinema 111 

spp.   112 
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