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Isolation and Characterization of a Humic-Reducing Bacterium Shewanella

Strain W3 from Mangrove Sediment
WU Peng' HONG Yi-guo® GU Ji-guang' Yin Bo> DUAN Shun-shan'

1. Institute of Hydrobiology Jinan University Guangzhou 510632 China 2. Key Laboratory of Tropical Marine Environment
Dynamics LED  South China Sea Institute of Oceanography Chinese Academy of Sciences Guangzhou 510301 China

Abstract A humus-reducing bacterium strain W3 was isolated from the mangrove sediment. Based on the analysis of morphology

physiobiochemical characteristics and 16S rDNA gene sequence this strain was identified as Shewanella sp. W3. Strain W3 was able to
reduce humic with lactate formate and pyruvate as electron donor and the humic reduction rates to 1 mmol/L AQDS were 96% 40%
and 10% respectively within 48 hours. In addition the bacteria can grow coupled with the humic reduction. Strain W3 grew to
maximal density of 1.77 x 10° CFU/mL after complete reduction of 1 mmol/L AQDS. However the growth of strain W3 was light
increase in the control experiment in the absence of electron donor. The optimal initial pH NaCl concentration and temperature for
strain W3 reducing humic were pH 79 5-30 g/L  and 30-35°C respectively. Combined experimental results showed that the humic
reduction was a biochemical process and strain W3 could conserve energy to support growth from lactate oxidation coupled to humic
reduction. It is suggested that humic reduction by Shewanella bacteria may play important roles in biogeochemical circulation of elements
and have potential application in the microbial bioremediation to contaminations.
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Shewanella marinintestina 1K-1, AB081757
Shewanella sairae SM2-1, AB081762
Shewanella pealeana ANG-SQ1, AF011335
Shewanella colwelliana ATCC33888, AF170794
Shewanella gelidimarina ACAMA456, U85907
Shewanella violacea DSS12, D21225
99 Shewanella benthica ATCC 43992, X82131
Shewanella fidelis KMM 3582T, AF420312
49 Shewanella hanedai ATCC 33224, U91590
M 99 I— Shewanella woodyi MS1, AF003548
99 : Shewanella japonica KMM 3299, AF145921
0.01 Shewanella olleyana ACEM 9, AF295592
[EE—' Shewanella frigidimarina ACAM 600, U85906
99 7 E Shewanella livingstonensis LMG19866T, AJ300834
99 Shewanella denitrificans 08217 0S-217, AI311964
98 Shewanella decolorationis, AT609571
23 Shewanella putrefaciens A31, U1550
Shewanella baltica NCTC 10735, AT000214
63 Shewanella oneidensis MR-1, AF005251
Shewanella algae ATCC 51192, AF005249
99 Shewanella haliotis DW01, EF178282
99 | @ Shewanella sp. W3
_| Alteromonas stellipolaris type strain: LMG 218, AJ295715
Peseudomanas haloplanktis ATCC 14393, X67024
1 16S rDNA W3
Fig. 1 Phylogenetic analysis of strain W3 based on 16S rDNA
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Fig.3  Kinetics of the growth of strain W3 coupled
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Fig.2  Electron donors used by strain W3 for humic reduction
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Fig.4  Effects of environmental factors on the humic reduction of strain W3
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