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species to the marine environment. [Methods] In this paper, six Brevibacterium strains isolated from
different sea regions and belonging to different operational taxonomic units were sequenced, assembled
and annotated. Combined with the genomic data of 23 typical and atypical Brevibacterium strains
downloaded from NCBI, pan genomics analysis and species evolution analysis were carried out.
[Results] Pan genomics analysis showed that the Brevibacterium strains had an open pan genome,
which was consistent with the diversity of its living environment. There are obvious differences
between marine Brevibacterium strains and other habitat Brevibacterium strains at the genomic level,
mainly in the aspects of gene family expansion and contraction, transporter family, metabolic pathway
and CRISPR. [Conclusion] These differences at the genomic level preliminarily revealed the

adaptability of marine Brevibacterium strains to marine environment, which laid the foundation for a

deep-going understanding of the environmental adaptation mechanism of Brevibacterium strains.
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Table I Genomic information of 29 Brevibacterium strains

Strains Size/bp CDS No. GC  CRISPER Level Sources Accession number
B. profundi O1" 4167 127 3 654 0.65 5 Complete  Ocean CP051626
Brevibacterium sp. 02 4253182 3746 0.65 4 Complete  Ocean CP050154
Brevibacterium sp. Wo0024 4156 794 3617 0.65 4 Complete  Ocean CP050152
Brevibacterium sp. YB235 3913130 3513 0.65 2 Complete  Ocean CP050153
Brevibacterium sp. W7.2 3861567 3390 0.68 8 Complete  Ocean CP073089

B. oceani WW007 4304299 3741 0.65 2 Complete  Ocean CP072846

B. sediminis FX18.269" 4173 147 3 664 0.65 6 Draft Ocean BMJG00000000
B. marinum DSM 18964" 4221031 3756 0.64 6 Draft Ocean JAATIN00000000
B. oceani BBH7" 4 481 272 4006 0.65 2 Draft Ocean JABKDE00000000
B. ravenspurgense CCUG56047" 2297 397 2 020 0.62 3 Draft Human PKGO00000000
B. ihuae CV3" 3096 817 2736 071 3 Draft Human FXWZ00000000
B. senegalense JC43" 3427329 3042 0.69 6 Draft Human CABKRC00000000
B. mcbrellneri ATCC 49030" 2561 804 2368 0.58 1 Draft Human ADNU00000000
B. epidermidis NBRC 148117 3703261 3258 0.64 4 Draft Human PDHL00000000
B. album DSM 182617 4094 970 3 541 0.71 10 Complete  Soil KE384526

B. permense VKM Ac 2280" 3702760 3308 0.65 6 Draft Soil JABSSX000000000
B. sanguinis 2b TX 3763 581 3332 0.68 6 Draft Fresh water QNRZ00000000
B. siliguriense DSM 23676" 4023 083 3594 0.64 1 Complete  River water LT629766

B. jeotgali DSM 292177 3330439 2909 0.68 2 Draft Seafood VIUB00000000
B. sandarakinum DSM 22082" 4 441 057 4 041 0.63 2 Complete  Wall LT629739

B. iodinum NCTC 9742 3614741 3269 0.64 6 Draft Meat UFTQ00000000
B. aurantiacum SMQ 1419 4 038 634 3709 0.63 1 Draft Cheese VLTK00000000
B. antiguum DSM 215457 4254817 3813 0.63 4 Draft Soil FXZE00000000
B. linens ATCC 19391 3 814300 3404 0.65 6 Complete  Unknown CP030797

B. paucivorans UMB 1301 2 999 495 2 636 0.56 1 Draft Human PNHKO00000000
B. celere 3b TX 3766273 3336 0.68 7 Draft Unknown  QNSB00000000
B. luteolum NEB 1784 3179618 2885 0.67 2 Complete  Unknown CP035810

B. yomogidense B Co 03.11 3286 027 2 846 0.68 2 Draft Unknown  FWFF00000000
B. casei FDAARGOS 902 3960 094 3 546 0.68 5 Draft Unknown  VEKE00000000
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Figure 2  Pan-genome characteristic curve. A: pan-genome characteristic curves of 29 strains; B:

pan-genome characteristic curves of 9 marine-derived strains; C: pan-genome characteristic curves of 20 multiple
source strains. All results are expressed as the meantstandard deviation (SD).
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Figure 3 Flower plots of core genes and strain-specific genes. A: flower plots showing the core gene number (in
the center) and strain-specific gene number (in the petals) in 29 Brevibacterium strains; B: flower plots showing
the core gene number (in the center) and strain-specific gene number (in the petals) in the marine-derived
subgroup; C: flower plots showing the core gene number (in the center) and strain-specific gene number (in the
petals) in the multiple source’s subgroup. The numbers under the strain names represent the total number of
coding proteins. Blue indicates the marine-derived subgroup and purple indicates the multiple sources subgroup.
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Figure 4 The evolutionary tree of species. A: the evolutionary tree based on single copy genes. B: the
phylogenetic tree based on 16S rRNA gene sequences. The GenBank accession numbers for genome

sequences of the sequenced strains are shown in parentheses. Source:

(green), unknow (purple), other (red).
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