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Supplementary Information 1. The 16s rRNA sequence obtained from P. flexa JT4
TCGGAGAGTTTGATCCTGGCTCAGGATGAACGCTGGCGGCGTGCCTAATACATGCAAGTCGAGCGAACTGATTAGAAGCTTGCTTCTATGACGTTAGCGGCGGACGGGTGAGTAACACGTGGGCAACCTGCCTGTAAGACTGGGATAACTCCGGGAAACCGGAGCTAATACCGGATAACATTTTTTCTTGCATAAGAGAAAATTGAAAGATGGTTTCGGCTATCACTTACAGATGGAGCTCGCGGTGCATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGCAACGATGCATAGCCGACCTGAGAGGGTGATCTACCACACTGGGACTGAGACACGGTACCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGACGAAAGTCTGACGGAGCAACGCCGCGTGAGTGATGAAGGCTTTCGGGTCGTAAAACTCTGTTGTTAGGGAAGAACAAGTACAAGAGTAACTGCTTGTACCTTGACGGTACCTAACCAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTATCCGGAATTATTGGGCGTAAAGCGCGCGCAGGCGGTTTCTTAAGTCTGATGTGAAAGCCCACGGCTCAACCGTGGAGGGTCATTGGAAACTGGGGAACTTGAGTGCAGAAGAGAAAAGCGGAATTCCACGTGTAGCGGTGAAATGCGTAGAGATGTGGAGGAACACCAGTGGCGAAGGCGGCTTTTTGGTCTGTAACTGACGCTGAGGCGCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAGTGCTAAGTGTTAGAGGGTTTCCGCCCTTTAGTGCTGCAGCTAACGCATTAAGCACTCCGCCTGGGGAGTACGGTCGCAAGACTGAAACTCAAAGGAATTGACGGGGTACCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAGGTCTTGACATCCTCTGACAACTCTAGAGATAGAGCGTTCCCCTTCGGGGGACAGAGTGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTGATCTTAGTTGCCAGCATTTAGTTGGGCACTCTAAGGTGACTGCCGGTGACAAACCGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTTATGACCTGGGCTACACACGTGCTACAATGGATGGTACAAAGGGCTGCAAGACCGCGAGGTCAAGCCAATCCCATAAAACCATTCTCAGTTCGGATTGTAGGCTGCAACTCGCCTACATGAAGCTGGAATCGCTAGTAATCGCGGATCAGCATGCCGCGGTGAATACGTTCCCGTAGCCTTGTACACACCGCCCGTCACACCACGAGAGTTTGTAACACCCGAAGTCGGTGGGGTAACCTTTATGGAGCCAGCCGCCTAAGGTGGGACAGATGATTGGGGTGAAGTCGTAACAAGGTAGCCGTATCGGAAGGTGCGGCTGGATCACCTCCTTT
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Figure S1. Temperature–salinity (TS) diagram indicating dissolved oxygen concentration (color bar) at the CTD4 station (sampling location).
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Figure S2. MS (above) and MSMS (below) spectra of all-E-lycopene standard in the positive mode.

Table S1. Watermass characteristic from surface to Deep Layer at CTD4 Station
	Depth (m)
	T (oC)
	S (PSU)
	DO (mg/liter)
	Type of Water Mass

	0 - 225
	27.18 - 12.00
	34.64 - 35.00
	6.00 - 1.86
	Indian Upper Water (IUW)

	225 - 950
	12.00 - 5.87
	34.73 - 35.00
	1.86 - 2.11
	Indian Central Water (ICW)

	950 - 1300
	5.87 – 4.76
	34.73 – 34.79
	2.11 - 2.37
	Antarctic Intermediate Water (AAIW) → Microorganisme samples collected at this layer (1000 meter)

	1300 - 3800
	4.76 - 0.97
	34.72 - 34.79
	2.37 - 5.42
	Indian Deep Water (IDW)

	3800 - 4000
	0.97 - 0.90
	34.72
	5.42 - 5.50
	Antartic Bottom Water (AABW)





Table S2. Final data set for phylogenomics, pangenomics, and genomic island analysis.
	Number
	Strain
	GenBank Accession Number

	1
	P. flexa JT4
	CP110484.1

	2
	[bookmark: _heading=h.dhjoaqf08gwg]P. filamentosa Hbe603
	GCA_000972245.3

	3
	P. koreensis FS-1
	GCA_022646885.1

	4
	P. megaterium H2
	GCA_017352315.1

	5
	P. aryabhattai LAD
	GCA_017743055.1

	6
	P. flexa QDU
	GCA_005577315.1

	7
	P. megaterium Mes11
	GCA_013458535.1

	8
	P. flexa DMP08
	GCA_021441905.1

	9
	P. megaterium BHS1
	GCA_015582655.1

	10
	P. sp J2
	GCA_020790095.1

	11
	P. aryabhattai NM1_A2
	GCA_019968665.1

	12
	P. aryabhattai K13
	GCA_002688605.1

	13
	P. veravalensis SGD-V-76
	GCA_001457055.1

	14
	P. abyssalis DSM 25875
	GCA_002019595.1

	15
	P. endophytica 3617_2C
	GCA_003269955.1

	16
	P. taiwanensis CGMCC 1.12698
	GCA_014638355.1

	17
	B. pumilus 145
	GCA_003431975.1

	18
	B.australimaris B28A
	GCA_018200265.1

	19
	B. zhangzhouensis BB33-1
	GCA_023507735.1

	20
	B xiamenesis VV3
	GCA_001857925.1

	21
	B. subtilis 168
	GCA_000009045.1

	22
	Sutcliffiella cohnii DSM 6307
	GCA_002250055.1

	23
	Sphingobium lactosutens FXH-122
	GCA_020781845.1
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