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Isolation and identification of potential lignin-degrading bacteria
in sediments from 50 stations of the Pelagic Ocean
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Abstract: [Background] Microorganisms play a vital role in the degradation process of marine lignin, but
there are few reports about the lignin-degrading bacteria that originate from the marine environment.
[Objective] To isolate potential lignin-degrading bacteria from sediments of Pelagic Ocean, and to provide
strain resources for the conversion of renewable chemical substances of lignin. [Methods] Enrichment and
purification of lignin-degrading bacteria in 50 sediment samples from the Pelagic Ocean by using the
medium with alkaline lignin as the sole carbon source, and then screen for potential lignin-degrading
bacteria by using the decolorizing medium. The taxonomic status of potential lignin-degrading bacteria
preliminarily determined by 16S rRNA gene sequencing and sequence identity comparison. [Results] A
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total of 283 strains were isolated from 50 sediment samples, including 263 potential lignin-degrading
strains, which belonged to 32 genera in five class (Alphapreobacteria, Gamaproteobacteria, Bacilli,
Actinobacteria and Flavobacteriia). [Conclusion] The sediment environment in the Pelagic Ocean is rich
in lignin-degrading bacteria, which provided new references for the development and utilization of marine

biological resources.
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Table 1 Basic information of sediment samples from

12 stations of 40th cruise
iz 2 L KB
Station Longitude (E, °) Latitude (N, °) Depth (m)
40V-C1-BC1602 159.45 20.02 5501
40V-C1-BC1603a  156.97 20.43 5094
40V-C1-BC1604 157.20 20.43 5403
40VI-C1-BC1606  158.47 20.39 5574
40VI-C1-BC1607 160.41 20.46 5123
40VI-C1-BC1608  160.34 20.24 4933
40VI-C1-BC1610  160.85 20.93 4993
40VI-C3-BC1613  158.98 22.15 5293
40VI-C3-BC1615  160.55 22.88 5590
40VI-C3-BC1617  161.09 23.18 5371
40VI-C3-BC1618  160.13 22.88 5528
40VI-C3-BC1621a 157.03 22.22 5294
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F 2 50 fiik 38 ML MEREKRER
Table 2 Basic information of sediment samples from
38 stations of 50th cruise

i 23} 3 L KB
Station Longitude  Latitude  Depth
(E.°) (N, °) (m)

5011-A6-S10-BC37 144.74 11.33 5194
5011-A2-S01-GC02-380 138.56 12.61 5021
5011-A2-S01-GC02-000 138.56 12.61 5021
5011-A6-S03-BC38 144.70 11.27 5147
5011-A8-S08-BC05 139.26 13.18 4715
5011-A6-S06-BC31 144.64 11.17 5526
5011-A6-S04-BC30 144.79 11.28 5254
5011-A6-S05-BC29 144.91 11.28 5396
5011-A6-S07-BC28 144.77 11.41 5282
5011-A1-S01-BC26 142.59 12.10 5107
5011-A1-S02-BC25 142.40 12.10 5079
5011-A1-S05-BC22 141.86 12.10 4954
5011-A1-S04-BC21 141.99 12.10 4930
5011-A7-S04-BC20 139.45 11.25 4919
5011-A7-S03-BC19 139.42 11.16 4 862
5011-A7-S02-BC18 139.17 11.25 4 838
5011-A7-S01-BC17 139.03 11.33 4841
5011-A2-S05-BC15 138.57 12.28 4907
5011-A2-S04-BC14 138.44 12.33 5024
5011-A2-S06-BC13 138.81 12.21 5079
5011-A2-S03-BC12 138.98 12.44 5061
5011-A2-S02-BC11 138.79 12.52 4970
5011-A2-S01-BC09 138.56 12.61 5022
5011-A8-S05-BC08 139.39 13.17 4848
5011-A8-S04-BC0O7 139.60 13.18 4829
5011-A8-S06-BC06 139.72 13.17 4777
5011-A8-S03-MC01 139.30 13.31 4998
5011-A8-S03-BC04 139.30 13.31 4997
5011-A8-S02-BC02 139.61 13.35 5078
5011-A8-S01-BCO1 139.61 13.44 4 846
501-KW1-S10-BC23 154.07 9.25 5070
501-KW1-S20-BC22 153.81 9.11 5219
501-KW1-S06-BC21 154.18 9.24 5121
501-KW1-S18-BC17 153.94 9.13 5154
501-KW1-08-BC10 154.13 9.45 5211
501-A5-S02-BC07 156.42 9.65 5293
501-A5-S06-BC06 156.48 9.60 5281
501-A5-S04-BC01 156.23 9.38 5174
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Figure 1 Species distribution of potential lignin-degrading bacteria from 12 stations of 40th cruise
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Figure 2 Species distribution of potential lignin-degrading bacteria from 38 stations of 50th cruise
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Figure 3 Distribution of bacterial phylum and genus phylogenetic groups of potential lignin-degrading bacteria isolated

from 50 stations
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Figure 5 Neighbor-joining tree based on 16S rRNA gene sequences of potential lignin-degrading bacteria belonged to 13
genera in Rhodobacterales and Rhizobiales

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



1088 (G ESTE Microbiol. China

7s % Rhodobacterales

486<: Rhizobiales

100 | Sphingobium yanoikuyae (JH992904)

Voy40th08-3a (MT588432)

93 rNovosphingobium guangzhouense (KX215153)
Voy50th35-9 (MT588489)
Novosphingobium indicum (EF549586)
100 "Voy50th14-6 (MT588604)
Croceicoccus marinus (LYPP01000001)
1001 voy50th1-4 (MT588508)
991 Erythrobacter alti (LC177785)
Voy50th16-2 (MT588574)
Erythrobacter suaedae (MG905438)
99Lvoy50th15-6 (MT588677)
80| 1001Eryvthrobacter zhengii (QXFL01000004)
Voy50th6-1 (MT588695)
Ervthrobacter citreus (AF118020)
Voy40th3a-5b (MT588431)
Voy50th37-1 (MT588516)

M Actinomycetiai, Bacillii, Flavobacteriia

Voy40th3a-4b (MT588437) T
Voy50th6-5 (MT588530)
Thalassospira xiamenensis (CP004388)

95

100

Sphingomonadales | Alphaproteobacteria

100

8 7Tha!assospim povalilytica (AB548215)
Voy50th7-2 (MT588668)
Thalassospira indica (EU440798)
Thalassospira tepidiphila (AB265822)
Voy40th04-4 (MT588467)

Voy50th26-5 (MT588617)
Voy50th7-3 (MT588557)

99 100
Rhodospirillales | Alphaproteobacteria

96

Pseudomonadales

Oceanospirillales

100
==l Alteromonadales | Gammaproteobacteria

94
« Oceanospirillales

ﬂ—‘ Alteromonadales

Escherichia coli (X80725)

S —
0.05

6 RETHEZREEMIZEHE SNBEERREREMBEET 16S rRNA RRAFIIMARLEH

Figure 6 Neighbor-joining tree based on 16S rRNA gene sequences of potential lignin-degrading bacteria belonged to five
genera in Sphingomonadales and Rhodospirillales
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Figure 7 Neighbor-joining tree based on 16S rRNA gene sequences of potential lignin-degrading bacteria belonged to four
genera in Oceanospirillales
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Figure 8 Neighbor-joining tree based on 16S rRNA gene sequences of potential lignin-degrading bacteria belonged to five
genera in Pseudomonadales and Alteromonadales
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