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The aim of this research is to verify, “ Every gene is everywhere, but the
environment selects” hypotheses by conducting meta-omics approach in different spatial marine
environments. The seawater samples for meta-omics analyses obtained from surface, mesopelagic and
bathypelagic of each subarctic and subtropical zone in the western North Pacific Ocean.

Many microorganisms belonging to different taxonomical position may share the functionally similar genes.
Also, genes coding for basic cellular metabolic functions are scattered among various microorganisms in
the wide range of environments. Therefore, shift of the community structures is not necessarily
accompanied with genetic structures. Under certain environment, genes to be expressed for particular
functions are selected and the expression gives advantages to the cells harbouring the gene. Further
meta-genomic analyses together with multi-omics approaches may verify this hypothesis in different
temporal marine environments.
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Information
storage and processing, [4] Translation,
ribosomal structure and biogenesis; [22]
RNA processing and modification; [13]

Transcription; [6] Replication,
recombination and repair and; [21]
Chromatin  structure and dynamics.

Cellular processes and signaling, [18] Cell
cycle control, cell division, chromosome
partitioning; [24] Nuclear structure; [17]
Defense mechanisms; [15] Signal
transduction  mechanisms; [5] Cell
wall/membrane/envelope biogenesis; [19]
Cell motility; [20] Cytoskeleton; [23]
Extracellular structures; [16] Intracellular
trafficking, secretion, and vesicular
transport; [7] Posttranslational
modification, protein turnover, chaperones.
Metabolism, [3] Energy production and
conversion; [8] Carbohydrate transport and
metabolism; [2] Amino acid transport and
metabolism; [11] Nucleotide transport and
metabolism; [10] Coenzyme transport and
metabolism; [12] Lipid transport and
metabolism; [9] Inorganic ion transport
and metabolism; [14] Secondary
metabolites biosynthesis, transport and
catabolism. Poorly characterized, [1]
Function unknown.
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1, Proteobacteria; 2,

Cyanobacteria; 3, Thaumarchaeota; 4,
Firmicutes; 5, Bacteroidetes; 6,
Actinobacteria; 7, FEuryarchaeota; 8,
Tenericutes; 9, Spirochaetes; 10,
Fusobacteria; 11, Planctomycetes; 12,
Chloroflexi; 13, Thermotogae; 14, Chlorobi;
15, Aquificae; 16, Deinococcus-Thermus; 17,
Acidobacteria; 18, Chlamydiae; 19,
Crenarchaeota; 20, Ignavibacteriae; 21,
Deferribacteres; 22, Nitrospirae; 23,
Verrucomicrobia; 24,
Thermodesulfobacteria; 25 Synergistetes;
26, Cloacimonetes; 27, Dictyoglomi; 28,
Caldiserica; 29, Gemmatimonadetes; 30,
Elusimicrobia; 31 Fibrobacteres; 32,
Chrysiogenetes; 33, Candidatus
Saccharibacteria; 34, Armatimonadetes; 35,
Candidatus Korarchaeota.
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1,
Diethanolamine; 2, Choline; 3, Guanine; 4,
His; 5, NAD+; 6, Gibberellic acid; 7, Arg; 8,
Ala; 9, Trimethylamine N-oxide; 10,
Cyclohexylamine; 11, Carnitine; 12,
2-Amino-2-methyl-1,3-propanediol; 13,
Ascorbate 2-glucoside; 14, GABA; 15,

6-Aminohexanoic acid; 16, Terephthalic
acid; 17, Glycerol; 18, Tyr; 19, Ornithine;
20, Ile; 21, y-Butyrobetaine; 22, Pelargonic
acid; 23, p-Toluic acid; 24, Trigonelline; 25,
Leu; 26, Creatine; 27, Gly; 28, Pro; 29,
Glyceric acid; 30, Phe; 31, Isoglutamic acid;
32, Lys; 33, Glu; 34, Threonic acid; 35,
AMP; 36, Gluconolactone; 37, Gln; 38,
Adenosine; 39, Citric acid; 40, Morpholine;
41, Lauric acid; 42, Betaine; 43, Lactic
acid; 44, Asp; 45, Isobutylamine; 46,
Ethanolamine; 47, Isethionic acid; 48,
2'-Deoxycytidine; 49, Ketoprofen; 50,
Hexylamine; 51, Nicotinic acid; 52, B-Ala;
53, Triethanolamine; 54, Thr; 55, Ser; 56,
Phosphorylcholine; 57, Val; 58, Glycerol
3-phosphate; 59, XA0027; 60, Met; 61,
Glucose 6-phosphate; 62, Cytidine; 63, Trp;
64, Glycerophosphocholine; 65,
O-Acetylcarnitine; 66, Hypoxanthine; 67,
Stachydrine; 68, Cytosine; 69, Glutathione
(GSSG)_divalent; 70, Citrulline; 71,
2-Aminoadipic acid; 72, N6-Methyllysine;
73, Adenine; 74, GMP; 75, Ala-Ala; 76, Uric
acid; 77, Xanthine; 78, 5-Oxoproline; 79,
2-Aminoisobutyric acid; 80, Nicotinamide;
81, Homoserine; 82, Sarcosine; 83, Asn; 84,
Saccharopine; 85, 2,6-Diaminopimelic acid;
86, XC0016; 87, IMP; 88, Myristoleic acid
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