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Identification of cultured bacteria separated from an excavated
waterlogged wood and lacquer
LEI Qiong*? ZHANG Jun® QIU Zu-Ming® JIANG Tao*" MA Li-An*"

(1. College of Life Science of Yangtze University, Jingzhou, Hubei 434025, China)
(2. Jingzhou Conservation Center, Jingzhou, Hubei 434020, China)
(3. Guangdong Institute of Microbiology, Guangzhou, Guangdong 510070, China)
(4. College of Animal Science of Yangtze University, Jingzhou, Hubei 434025, China)

Abstract: [Background] According to relevant researches, waterlogged archaeological wood is
vulnerable to degradation by microorganisms. Concerning the microbial damage of waterlogged
archaeological wood, many studies have been carried out overseas, but few reported in China.
[Objective] This study is aimed at analyzing the bacteria population in waterlogged archaeological wood
and their degradation on wood when preserved in water. [Methods] Bacteria were identified by
physiological and biochemical test and 16S rRNA gene sequence analysis. Typical bacteria strains were
inoculated into wood that were used to test the wood degradation. The number of bacteria used to
inoculate was 5%10° and the inoculated wood was cultured at 37 °C for 120 d. [Results] In total 53 strains
were separated from F446 and the water sample. The dominant genus of these strains with number of 21,
was Bacillus. Eleven of them belong to the genus of Brevibacterium, four are Brevundimonas, five
are Alcaligenes faecalis, five are Altererythrobacter, two are Flavobacterium mizutaii, one is
Pseudochrobactrum saccharolyticum, Lysinibacillus fusiformis, one Leucobacter aridicollis, one
Paenibacillus, and one Ochrobactrum pseudogrignonense. Furthermore, strains A5 and A6 are likely new
species of Paenibacillus and Altererythrobacter. Fifteen typical strains were selected to test the corrosion.
Nine strains have extremely significant difference compared to the control. Some bacteria corroded wood
but the corrosion rate was lower. It indicated that these bacteria could not cause severe corrosion to the
wood of Pinus massoniana. [Conclusion] During a short period, bacterial driven wood-corrosion was not
obvious when the archaeological waterlogged wood was preserved in water after excavated.

Keywords: Waterlogged wood and lacquer, Bacteria, 16S rRNA gene, Wood corrosion rate, Cultural
relics conservation
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Table 1 The 16S rRNA gene sequence similarity analysis of representative bacteria from F446 wood and water samples

Representative ~ GenBank

. . Quantity The most similar strains Genus Similarity rate (%)
strains accession No.
w3 MF321739 18  Bacillus cereus (KY880974.1) (Bacillus) 100
w4 MF321740 1 Bacillus idriensis (LN774270.1) (Bacillus) 100
W6 MF321741 2 Brevibacterium sp. (KF317832.1) (Brevibacterium) 100
W7 MF321742 1 Pseudochrobactrum saccharolyticum 100
(KX977558.1) (Pseudochrobactrum)
W8 MF321743 1 Lysinibacillus sphaericus (KY744661.1) (Fusiformis) 100
W21 MF321744 2 Alcaligenes faecalis (LC213619.1) (Alcaligenes) 100
W25 MF321745 1 Bacillus thuringiensis (KY606938.1) (Bacillus) 100
Al MF321729 1 Bacillus cereus (AE016877) (Bacillus) 99.88
A3 MF321730 1 Leucobacter aridicollis (AJ781047) (Leucobacter) 99.72
Ad MF321731 3 Alcaligenes faecalis subsp. phenolicus (Alcaligenes) 100
(AUBT01000026)
A5 MF321732 1 Paenibacillus dendritiformis (AY359885) Paenibacillus 98.46
A6 MF321733 5 Altererythrobacter atlanticus (KC018454) Altererythrobacter 97.74
A8 MF321734 9 Brevibacterium epidermidis (X76565) (Brevibacterium) 99.72
All MF321735 1 Ochrobactrum pseudogrignonense (Ochrobactrum) 100
(AM422371)
A2l MF321736 1  Brevundimonas diminuta (GL883089) (Brevundimonas) 99.87
A22 MF321737 Flavobacterium mizutaii (AJ438175) (Flavobacterium) 99.87
A24 MF321738 Brevundimonas olei (GQ250440) (Brevundimonas) 100
(Alcaligenes faecalis) W25 3

(B. thuringiensis) A4
faecalis subsp. phenolicus) All

(Alcaligenes
Ochrobactrum
pseudogrignonense A24  Brevundimonas olei
Al A3 A8 A21 A22
99.7%

Al (B.
cereus) A3  Leucobacter aridicollis A8
(Brevibacterium epidermidis) A21

(Brevundimonas diminuta) A22
(Flavobacterium mizutaii) A5 A6

99%

(Paenibacillus)

Altererythrobacter

2.3 F446 CHIFIK MRS D EMRIE e R
15

W4 (B. idriensis) W6 (Brevibacterium
epidermidis) W25 (B. thuringiensis) A3 (Leucobacter
aridicollis) A6 (Altererythrobacter atlanticus)
A8 (Brevibacterium epidermidis) A4 (Alcaligenes

faecealis) A22 (Flavobacterium mizutaii) A24
(Brevundimonas) W6
1.38% A22
0.63%
0.94% A6 A22
W21 (Alcaligenes faecalis)
1.23% W3 (B. cereus)

W7 (Pseudochrobactrum saccharolyticum) W8
(Lysinibacillus sphaericus) A5 (Paenibacillus) All
(Ochrobactrum)
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100 A21 (MF321736)
Brevundimonas olei MJ15" (GQ250440)
100" A24 (MF321738)
72 ﬂ{ Ochrobactrum pseudogrignonense CCUG30717" (AM422371)
All (MF321735)
100 Pseudochrobactrum asaccharolyticum CCUG46016" (AM180485)
m‘ Pseudochrobactrum saccharolyticum CCUG33852" (KX977558.1)
W7 (MF321742)
| Flavobacterium mizutaii DSM11724" (AJ438175)

98

% 1001 A22 (MF321737)
0.05

1 F446 RERAEFMKFEHBEEIME 16S rRNA EEFFISHEE S mE KB4
Figure 1 Neighbor-Joining of bacterial community structure based on 16S rRNA gene sequences of the representative
bacteria from F446 wood and water samples

16S rRNA GenBank 1 000

Bootstrap 100 5
Note: The GenBank accession number of each sequence is shown in parentheses. Bootstrap values based on Neighbor-Joining analyses of
1 000 replications are given at nodes; The scale bar represents 0.05 substitutions per nucleotide positions.
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*3 AEXREAMEFImER

Table 3 The average loss rate of wood samples attacked by bacteria

Strains Strain No. Mass loss rate (%)
Bacillus cereus W3 1.09£0.11
Bacillus idriensis w4 1.25+0.18"
Brevibacterium epidermidis W6 1.38+0.14™
Pseudochrobactrum saccharolyticum w7 1.04+0.12
Lysinibacillus sphaericus w8 0.90+0.11
Alcaligenes faecalis w21 1.23+0.19"
Bacillus thuringiensis W25 1.2940.22"
Leucobacter aridicollis A3 1.3740.21"
Altererythrobacter A6 0.66+0.10"
Brevibacterium epidermidis A8 1.32+40.117
Alcaligenes faecalis subsp. phenolicus Al 1.31+0.08™
Flavobacterium mizutaii A22 0.63+0.13"
Paenibacillus A5 1.01+0.09
Brevundimonas A24 1.3240.12"
Ochrobactrum All 1.09+0.18
Negative control CK 0.94+0.14

* **

Note: *: Significant; **: Very significant.

3 WHEER 4 3

F446

[5]

53 16
165 rRNA
1 F446 Tiano!*"

20 Landy [

2 2 108

Altererythrobacter 5
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