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Biodiversity analysis of cultivable bacteria isolated from marine
sediments collected during 6™ Arctic Expedition
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Abstract: [Objective] Investigating the diversity of the cultivable bacteria in Arctic Ocean
sediments. [Methods] Culturable bacteria were isolated from marine sediments collected during the
6™ Chinese National Arctic Expedition (Arc6) by marine Zobell 2216E medium and spread plate
method. Subsequently, 16S rRNA gene sequence similarity analysis and phylogenetic analysis were
performed. [Results] A total of 445 strains were isolated from 40 sediments samples. According to
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the results of 16S rRNA gene sequence similarity as well as phylogenetic analysis, the isolates
belong to 4 phyla, 6 classes, 13 orders, 28 families, 49 genera and 91 species. Twelve isolates having
16S rRNA gene similarity less than 97% with the closest type strain were grouped into 6 independent
clusters, implying that these isolates might be six novel species. Our study also indicated that the
genus composition of the strains from 6" Arctic Expedition were strikingly different with that from
5™ Arctic Expedition (Arc5). [Conclusion] There are abundant microbial resources and many novel
microbes in Arctic Ocean sediments, and it is to be developed in the treasure house of
microorganisms.

Keywords: Arctic Ocean sediments, Culturable bacteria, Phylogenetic analysis, Diversity
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Figure 1 Composition analysis of culturable bacteria
isolated from Arctic Ocean sediments
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Table 1 Schedule of bacterial isolation and identification from Arctic Ocean sediments

/ /
Class Genus Species/Number Stance/Frequency (%)
a-Proteobacteria Sphingopyxis 1/1 1/2.5
Sulfitobacter 2/5 5/12.5
Paracoccus 1/4 2/5.0
Loktanella 2/4 4/10.0
Halocynthiibacter 12 2/5.0
Rhizobium 1/4 3/7.5
Aliihoeflea 1/1 1/2.5
y-Proteobacteria Colwellia 5/81 33/82.5
Thalassomonas 2/2 2/5.0
Glaciecola 1/1 1/2.5
Marinobacter 1/12 7/17.5
Moritella 4/16 9/22.5
Pseudoalteromonas 3/22 11/27.5
Pseudomonas 1/1 1/2.5
Psychromonas 5/35 16/40.0
Shewanella 8/83 29/72.5
Marinomonas 1/6 5/12.5
Neptunomonas 1/8 6/15.0
Halomonas 1/4 1/2.5
Photobacterium 2/11 9/22.5
Stenotrophomonas 1/1 1/2.5
Actinobacteria Janibacter 1/1 1/2.5
Serinicoccus 1/1 1/2.5
Arthrobacter 1/2 1/2.5
Microbacterium 6/9 7/17.5
Chryseoglobus 1/1 12.5
Agrococcus 2/2 2/5.0
Cryobacterium 1/1 1/2.5
Rhodococcus 2/3 2/5.0
Dietzia 1/2 1/2.5
Nocardioides 1/1 1/2.5
Bacilli Bacillus 7/9 6/15.0
Planococcus 1/2 1/2.5
Paenisporosarcina 1/1 1/2.5
Lysinibacillus 1/1 1/2.5
Chryseomicrobium 1/1 1/2.5
Exiguobacterium 1/2 2/5.0
Staphylococcus 1/2 2/5.0
Flavobacteriia Bizionia 1/1 1/2.5
Flavobacterium 2/6 5/5.0
Gillisia 1/1 1/2.5
Maribacter 2/49 18/45.0
Psychroserpens 1/2 2/5.0
Sediminicola 1/6 5/12.5
Winogradskyella 2/6 4/10.0
Nonlabens 1/8 5/12.5
Algibacter 2/18 11/27.5
Lutibacter 2/2 2/5.0
Sphingobacteria Sphingobacterium 1/1 1/2.5
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Table 2 Similarity comparison of the 16S rRNA gene sequences of potential novel species

( )
Sampling site Longitude and latitude Number The highest-similarity species (accession No.) Similarity (%)
B14 61°56'03"W 478 Thalassomonas haliotis A5K-61" (AB369381) 96.40
176°21'01"E
LIC 81°04'40"W 332 Bacillus persicus B48" (HQ433471) 96.47
157°11'55"E
NB04 61°12'02"W 383-1 Colwellia piezophila Y223G" (AB094412) 96.22
171°33'19"E
383-2 Thalassomonas actiniarum A5K-106" (AB369380) 96.26
394 Algibacter_agarivorans KYW560" (JN864025) 96.98
R0O2 67°40'52"W 138 Winogradskyella ulvae KMM 6390" (HQ456127) 96.86
169°01'18"E
RO3 68°37'23"W 441 Winogradskyella ulvae KMM 6390 (HQ456127) 96.85
169°03'12"E
445 Winogradskyella ulvae KMM 6390" (HQ456127) 96.88
453 Winogradskyella ulvae KMM 6390" (HQ456127) 96.90
145 Winogradskyella ulvae KMM 6390" (HQ456127) 96.88
R09 74°36'42"W 287 Lutibacter litoralis CL-TF09" (AY962293) 96.99
168°59'09"E
R11 76°08"26"W 271 Colwellia aestuarii SMK-10" (DQ055844) 96.83
166°20'13"E
441
453
145
1
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Figure 2 Neighbor-Joining tree showing the phylogenetic relationships of potential novel species sequences of culturable
bacteria isolated from Arctic Ocean sediments
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Figure 3 Neighbor-Joining tree showing the phylogenetic relationship of Proteobacteria sequences of culturable bacteria
isolated from Arctic Ocean sediments
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Figure 4 Neighbor-Joining tree showing the phylogenetic relationship of Flavobacteriia, Actinobacteria, Bacilli and
Sphingobacteria sequences of culturable bacteria isolated from Arctic Ocean sediments
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