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Tundra and different sampling site plants near Yellow River Station. A: tundra; B: moss; C: Polar

Figure 1.
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Willow (Salix polaris Wahlenb); D: Mountain Sorrel (Oxyria digyna); E: Northern Wood-rush (Luzula confusa
Lindeb); F: Purple Saxifraga (Saxifraga oppositifolia); G: Moss Campion (Slene acaulis); H: Mountain Avens

(Dryas octopetala).
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Table 1.  Soil samples collected from Yellow River Station of Arctic region
Sample Date Geographical coordinates Plants
NAO1 20170814 N 78°57'40", E 11°35'55" Moss
NAOQ2 20170813 N 78°56'37", E 11°48'12" Polar Willow (Salix polaris Wahlenb)
NAOQ5 20170821 N 78°55'21", E 11°55'04" Mountain Sorrel (Oxyria digyna)
NAOQ7 20170811 N 78°54'44" E 11°58'15" Northern Wood-rush (Luzula confusa Lindeb)
NAO8 20170812 N 78°53'53", E 12°04'07" Purple Saxifraga (Saxifraga oppositifolia)
NA1l 20170812 N 78°54'35", E 12°05'16" Moss Campion (Slene acaulis)
NA12 20170813 N 78°57'59", E 12°03'34" Mountain Avens (Dryas octopetala)
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Table 2. The number and diversity of bacteria isolated from soil samples
Sample The number of isolates The number of isolates identified The number of genera/  The number of potential novel
by 16S rRNA gene sequencing species strains
NAO1 125 114 29/65 6
NA02 116 79 31/50 5
NAO5 106 79 32/36 2
NAO7 97 97 31/48 1
NAO8 114 104 25/51 2
NA1l 68 54 23/33 6
NA12 95 81 23/37 3
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Figure 5. The community structure of isolated bacteria at genus level.
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Figure 6. The community heatmap of isolated
bacteria at genus level.
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Table 3. The potential novel species of isolated bacteria
Sample Strains GenBank No. The most similar strains (type strain) GenBank No. Similarity/% Phylum
NAO1 1E305 MH929484  Flavobacterium gossypii JM-222 7 NR_158014 96.9 Bacteroidetes
NAO1 2E17 MH929519  Hymenobacter metallic A2-917 NR_108905 97.1 Bacteroidetes
NAO1 2EO01 MH929506  Nocardioides terrigena DS-17" NR_044185 97.0 Actinobacteria
NAOL 2e04-2 MH929510  Roseococcus suduntuyensis SHET' NR_044369 97.1 Firmicutes
NAO1 1E403 MH209250  Flavobacterium subsaxonicum WB4.1-42T  NR_115085 96.8 Bacteroidetes
NAO2 OH19 MH929990  Flavobacterium aquidurensei WB 1.1-56" NR_042470 96.2 Proteobacteria
NAO2 17H08 MH930040  Sphingobacterium daejeonense DSM 117247 NR_042134 97.2 Bacteroidetes
NAO2 17H05 MH930037  Sphingobacterium daejeonense DSM 117247 NR_042134 96.7 Bacteroidetes
NAO5 G75 MH930099  Actinotalea fermentans DSM 31337 NR_119160 97.3 Actinobacteria
NAO5 G88 MH930105  Pedobacter borealis G-17 NR_044381 97.0 Bacteroidetes
NAO7 0A151 MH929962  Roseomonas aerilata 5420S-30" NR_044347 96.5 Proteobacteria
NAO8 2B07  MH929685  Paenibacillus wynnii LMG 221767 NR_042244 97.1 Firmicutes
NAO8 2bl4 MG729207  Pontibacter diazotrophicus H4X" NR_126288 95.9 Bacteroidetes
NA1l 2D120 MH929789  Chryseobacterium soli JS6-6" NR_044299 97.0 Bacteroidetes
NA1l 0D32 MG696181  Deinococcus radiotolerans 1D15047 NR_157673 96.3 Deinococcus-Thermus
NA1l 0D29 MH929752  Dyadobacter hamtensis HHS' NR_042226 97.1 Bacteroidetes
NA1l 0D23 MH929749  Flavobacterium branchiarum 57B-2-09" NR_145954 97.4 Bacteroidetes
NA1l 0D200 MH929757  Flavobacterium collinsii 983-08" NR_145952 96.4 Bacteroidetes
NA1l 0D28 MH929751  Actinotalea fermentans DSM 31337 NR_119160 96.5 Proteobacteria
NA12 JT02 MH929864  Dankookia rubra WS-10" NR_146664 97.0 Proteobacteria
NA12 F09-1 MH929817  Flavobacterium yonginense 412R-09" NR_133746 96.1 Bacteroidetes
NAl12 F422 MH929847  Massilia oculi CCUG 43427AT NR_117180 97.7 Proteobacteria

actamicro@im.ac.cn
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Table 4. The antibacterial strains inhabiting the growth of pathogenic bacteria

Sample Strains GenBank No. The most similar strains (type strain)

GenBank No. Similarity/% Phylum Pathogenic bacteria

NAOL 1E501 MH929504 Bacillus zhangzhouensis MCCC 1A08372T NR_148786 99.9 Firmicutes S. aureus
NAO8 0B03 MH929635 B. zhangzhouensis MCCC 1A08372" NR_148786 100.0 Firmicutes S. aureus
NAO8 0B07 MH929639 B. zhangzhouensis MCCC 1A08372" NR_148786 100.0 Firmicutes S. aureus
NAO8 0B08 MH929640 B. zhangzhouensis MCCC 1A08372" NR_148786 100.0 Firmicutes S. aureus
NA12 O0F01 MH929811 B. zhangzhouensis MCCC 1A08372" NR_148786 100.0 Firmicutes S. aureus
NA12 JT12 MH929871 B. zhangzhouensis MCCC 1A08372" NR_148786 100.0 Firmicutes S. aureus
NA12 JT13 MH929872 B. zhangzhouensis MCCC 1A08372" NR_148786 100.0 Firmicutes S. aureus
NAO1 1E502 MH929505 Bacillus aerius 2K" NR_118439 100.0 Firmicutes S. aureus
NA12 F326 MH929837 B. subtilissubsp.168" NR_102783 99.9 Firmicutes S. aureus
NA12 JT24 MH929880 B. subtilissubsp.168" NR_102783 99.9 Firmicutes S. aureus
NAO8 0B02 MH929634 B.zhangzhouensis MCCC 1A08372" NR_148786 100.0 Firmicutes S. aureus
NA12 F420 MH929846 B.zhangzhouensis MCCC 1A08372" NR_148786 100.0 Proteobacteria ~ S. aureus
NAOl O0E10 MH929463 Pseudomonas prosekii AN/28/1" NR_132724 100.0 Proteobacteria ~ S. aureus
NAOL OE10 MH929463 P. prosekii AN/28/17 NR_132724 100.0 Proteobacteria ~ A. baumanni
NAO2 3H14 MH930025 Microbacterium maritypicum DSM 125127 NR_114986 99.9 Actinobacteria ~ A. baumanni
NA02 3H15 MH930026 Pseudomonas silesiensis A3" NR_156815 99.3 Proteobacteria ~ A. baumanni

E7. MFBFREERTSBERBENE

Figure 7. The clear zone produced by antibacterial
isolates inhabiting the growth of S. aureus. 1: the
control strain; 2: OF01; 3: F420; 4: OE10.
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Isolation of antibacterial and culturable bacteria from Arctic
tundra soils

Ruihan He'?, Zongjun Du?, YongYu', Huirong Li'"

! Polar Research Institute of China, Ministry of Natural Resources, Shanghai 200136, China
2 Marine College of Shandong University (Weihai), Weihai 264209, Shandong Province, China

Abstract: [Objective] The Arctic region has unique environmental characteristics such as high latitude, low
temperature and high radiation. There are few human traces in the Arctic Ocean and the surrounding land area, but
the number of microorganisms hidden in Arctic region is underestimated. We explored the culturable bacterial
diversity and antibacterial activity in Arctic tundra soil. [Methods] We isolated bacteria from 7 soil samples
collected from different plant roots near the Yellow River Station in Ny-Alesund (Svalbard) Arctic. [Results] A
total of 721 strains were isolated from samples, 608 strains of which belong to 86 genera and 229 species after 16S
rRNA gene sequencing. These 16S rRNA gene sequences mainly grouped into the following 5 phyla: Proteobacteria
(54.3%), Actinobacteria (21.2%), Bacteroidetes (12.8%), Firmicutes (10.0%) and Deinococcus-Thermus (1.6%). It
was suggested 22 strains could be potential novel species for their low sequence similarity. Furthermore, 16
antibacterial strains which could inhibit the growth of Staphylococcus aureus or Acinetobacter baumannii were
screened. [Conclusion] The research obtained special bacteria resource of arctic soil, and solidified the foundation
of studying bioactive substances.

Keywords: Arctic, tundra, bacterial isolation, antibacterial activity

AL Ftth: &%)

Supported by the Open Research Fund of Key Laboratory for Polar Science, State Oceanic Administration of China (KP201705)
“Corresponding author. Tel: +86-21-50385104; Fax: +86-21-58711663; E-mail: lihuirong@pric.org.cn
Received: 27 September 2018; Revised: 22 December 2018; Published online: 13 March 2019

FAR, K, 197254, adhHEEA, FRA. 2001 £ TF BEFRXFELTEE
FRF)BEFESFIREFEED S L, RFEEFLE. 2001 FAH L ERFREELE.
2003 33| F B P THEES, AE IR TRERARMAFEALHERE 24,
BR&EERFFAE LA, FEAMRY QAL ESL 1R, BREEHMMIEBLEL 1
R, EB2ALEREGOMIAFELEESF K5 IPEMME R, “973 i X —Mk A D AL
FeFV R G AR TR B . HHEERR R T 6 R B TR MR A ) TR AT A I AL
54 F"FLRAMELREDWGHR., TEAFMM. BEREMTR, AEDHTFA
AF. ARAR. RARBZYF7 @R, BEREDQFR.

actamicro@im.ac.cn



