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Microbial community structure and diversity in waterlogged wood
and lacquer named F446 by |llumina MiSeq technology
XING Jing-Jing LEI Qiong® QIU Zu-Ming® ZHANG Jun® MA Li-An"

(1. College of Life Sciences, Yangtze University, Jingzhou, Hubei 434025, China)
(2. Cultural Relic Protection Center of Jingzhou, Jingzhou, Hubei 434020, China)
(3. Guangdong I nstitute of Microbiology, Guangzhou, Guangdong 510070, China)

Abstract: [Background] The wood lacquer is vulnerable to microbial corrosion in the environment
of water preserved wood lacquer because of microorganisms. [Objective] In order to study the
microbial community structure and microbial disease information of wood lacquer ware. [M ethods]
The community structure of bacteria in wood lacquer and water samples was analyzed by Illumina
MiSeq high throughput sequencing technology. [Results] There were differences between wood
samples and water samples in the microbial community structure on the gate level, wood samples of
a total of 7 dominant bacteria (relative abundance, gate>1%) were Proteobacteria (64.00%),
Acidobacteria (14.70%) and Actinobacteria (3.83%). There were 6 dominant phyla detected at the
phylum level, Proteobacteria (61.26%), Acidobacteria (8.25%) and Planctomycetes (4.88%),
respectively. A total of 8 dominant species (relative abundance>1%) were found in the woody
samples, which were Phenylobacterium (16.24%), Acidobacteria-Gp6 (9.68%) and Rhodoplanes
(6.45%), respectively. There were 10 dominant genera in water samples, which were Naxibacter
(9.03%), Acidobacteria-Gp6 (3.84%) and Nevskia (3.27%), respectively. The unclassified bacteriain
wood samples accounted for 8.70% and 50.68%, respectively. The unclassified bacteria in water
samples accounted for 12.83% and 59.35% respectively in the door and genus. [Conclusion] The
microbial community structure of wood samples and water samples is abundant in the water
preservation environment of wood lacquerware, but the microbial diversity is more complex than that
of wood samples in the water samples of the door and genus level. In addition, a large number of
potential new bacteria were detected in the tested samples.

Keywords: Illumina MiSeq, Waterlogged wood and lacquer, Community structure, Diversity
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o 0 7K PRAT ) A T AR KRR v 18 200 B A T 3R 5 25
FAOIHT, RS FXTPEAG AR P AR A e 5
HA RN TE L.
1 MRETE
11 #HmX&E

PSR H 1978 AN YT BE K AL — 5 A B
TR ERAE IR AR T L (G5 FA46), 13
R AR N b T =Ko . BURRR
PLUK AR F AT, el KRB ISR,
FAJT R0 T AR /NI e, TG A K
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IAE R A T8 i 1) 6 At v 1 £ R v i) i B 3
100 mL KFRE =i, AREZHE S5 55
A& MaF446wood.1 . MaF446wood.2 . MaF446wood.3
MaF446wood.4, 7KF:4 5 7372 MaF446water.5.,
MaF446water.6, MaF446water.7,. MaF446water.8,
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TEEACRIEIE AE Y o A S S B, e R, )
HEE ZFEMREE . Simpson $8E0R T HEE I
RS, IR YRR E R EA
Good's coverage & — 1> [E]42 ] Wrilll e E5c s 2 75 12 %
[J4at5r, Good's coverage EkHzL T 1, TiBAMITFIR
L T ESE. W& 1 haJIEH, Chaol {H
Eigi OTU 2t HAEl, H Good's coverage #:ik T
1, VLB P45 RS R Rl th & FRAR
OTU &%t . Chaol {f. Simpson f5%(5 Good's
coverage WA B 3512255 (P<0.05), i BA#
FESh BB ) F s B SRR AL Shannon F5%k
FAAE R P22 57 (P<0.05) , R UM W 7E K FREE AN
ARIBABE P ATAIGE], AR AN
2.3 FFEMENEERDT
231 HEmIEITKFE BRI

Qi 2 s, BAE s A 8 MR (HH
XFFERE>1%), A ITA AR G 97.35%, HH
RIS LAETTRA 7 A FEE>1%), 4
5 & Proteobacteria (64.00%) . Acidobacteria
(14.70%) . Actinobacteria (3.83%) .
(3.83%) . Planctomycetes (1.72%) . Bacteroidetes
(1.51%) . Chloroflexi (1.23%). /K5 AL EE T (4
X E>1%) I 6 4>, 43y Proteobacteria
(61.26%) . Acidobacteria (8.25%) . Planctomycetes

Firmicutes

R1 R o S
Tablel Alphadiversity of samples

(4.88%) . Actinobacteria (4.08%) . Bacteroidetes
(2.96%) . Nitrospira (2.76%) . % Wl ¥ & th
Acidobacteria FRFT T [ JFEA B i H A A 3 2 S
FERTIKAEN (P<0.05)., Planctomycetes 7725 14 | ]l
Nitrospira fi5BR10 B T AE ACHE & A AR G =F 3 B 3
KF AT 5 (P<0.01)
232 MHmMENKFE LRSS

Heatmap #] LA (5728 1 A e e — 446 [
ks B (RS, PR b AR/ ME AR BT
SRR G AR B, B R LT AR AR T o
Ho BB 3 R, DA 7E N OK F
Alphaproteobacteria (28.19%) . Betaproteobacteria
(16.23%)MXT F A . &ekitr, FEGTh ARSI ET ]
F % Alphaproteobacteria, Betaproteobacteria
Gammaproteobacteria 41 A% , R AT B ] = 2 i
H o . K B G
Alphaproteobacteria Betaproteobacteria
Gammaproteobacteria N B AL, K FEE
Yo ooy AR X B ¥, HOR AR
Alphaproteobacteria 1) FH X} = B B g K F 7K e i
233 HmERKFELMNEESHMESIR

W 2 Fron, e i A 10 AR & (FH
XFEREE>1%), 11 LG S A Y e i
88.01%. HrPARFHEMmILA 8 MLH R (X

Acidobacteria-Gp6

Samples OTUs Chaol Shannon Simpson Good's coverage
MaF446water.5 728.82 729.2 6.4329 0.9455 0.999 3830
MaF446water.6 786.16 798.3 6.3910 0.989 6 0.996 527 5
MaF446water.7 534.45 537.4 6.296 4 0.978 9 0.998 353 1
MaF446water.8 862.08 873.1 6.870 7 0.976 4 0.996 368 0
MaF446wood.1 673.54 696.3 7.007 4 0.957 8 0.995 322 8
MaF446wood.2 667.19 692.4 7.8355 0.952 1 0.995 041 6
MaF446wood.3 593.21 594.7 6.742 6 0.951 6 0.998 776 1
MaF446wood.4 542.00 542.0 7.608 5 0.9810 1.000 000 0

P value 0.206 0.252 0.0310 0.3470 0.804
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Table2 Thedistribution of dominant bacteria and their proportion in the genus

JSYIEZ ) i A A o R L 1) KA o T LA AREET 5 B 15 P1H
Dominant bacteria  Proportion of all samples (%) Proportion of water samples (%) Proportion of wood samples (%) P value

Unclassified 55.02 59.35 50.68 0.002
Phenylobacterium 8.79 135 16.24 0.182
Acidobacteria-Gp6 6.76 3.84 9.68 0.015
Naxibacter 452 9.03 0.00 0.241
Rhodoplanes 3.37 0.30 6.45 0.002
Hyphomicrobium 249 2.56 242 0.677
Acidobacteria-Gp3 1.84 1.13 2.54 0.298
Nevskia 1.64 3.27 0.00 0.008
Nitrospira 147 2.76 0.18 0.407
Acidobacteria-Gpl6 1.07 1.04 1.10 0.002
Pasteuria 1.04 0.24 1.83 0.000
Hydrocarboniphaga 1.02 2.04 0.00 0.004
Porphyrobacter 0.58 0.00 1.15 0.085

J£>1%), 4351~ . Phenylobacterium (16.24%) .
Acidobacteria-Gp6 (9.68%) . Rhodoplanes (6.45%) .
Acidobacteria-Gp3 (2.54%) . Hyphomicrobium (2.42%) .,
Pagteuria  (1.83%) . Porphyrobacter (1.15%) .
Acidobacteria-Gp16 (1.10%)., /KFE AT 10 MEHER
J& (FH XS F E>1%) , 73 %124 Naxibacter (9.03%) .
Acidobacteria-Gp6  (3.84%) . Nevskia (3.27%) .
Nitrospira (2.76%) . Hyphomicrobium (2.56%) .
Hydrocarboniphaga (2.04%) . Phenylobacterium
(1.35%) . (1.13%) .
Acidobacteria-Gp16 (1.04%) . Acidobacteria-Gp2
(1.05%). Nevskia. Hydrocarboniphaga 7E7K ke AR
NoF R B E TR (P<0.05) . Acidobacteria-Gp6
Rhodoplanes. Acidobacteria-Gpl6 7EAJFTAE b Hr A
X = B I K TR A (P<0.05)
24 P BHEEMSH

B S EF UniFrac (FE S AR 24T,
AT E MR R A R FREEATE b rh AR DR B
R R 22 57k, 30 el AR ASE R P g N SR S A s T
DLEHWEAE S A A g . R 4 T, RS
FEARTE B 28 BB N —2, OKERMT —2K,
AR i 5 KA TR VT 454 B AP AE—
ZE5to

Acidobacteria-Gp3

3 Wit
[Tumina Mi Seq J2 3 784 () s s 3 - 52—,
Firh 250PE (2x250) i ) V2 o il 7 AU 5E
R T ARGy 7 B A B | DR 2SI A ik
B, T ELAT A e A B E R P T
Hlumina MiSeq iRy, Al A BRE A H ) 4
H 2T Proteobacteria (64.00%). Acidobacteria
(14.70%) . Actinobacteria (3.83%)%% 18 I,
Alphaproteobacteria (38.80%). Betaproteobacteria
(12.29%) . Acidobacteria-Gp6 (9.68%)%%: 34 ™14 44 Fll
Phenylobacterium (16.24%). Acidobacteria-Gpl6
(9.68%) . Rhodoplanes (6.45%)% 106 M J& . /KFE
i P4 TE E %8 T Proteobacteria (61.26%) .
Acidobacteria (8.25%). Planctomycetes (4.88%)%%
21 4~H], Alphaproteobacteria (17.58%) .
Betaproteobacteria (20.18%). Gammaproteobacteria
(13.84%)% 40 41 Naxibacter (9.03%) .
Acidobacteria-Gp6 (3.84%). Nevskia (3.27%)%
170 {~Hi J& . Planctomycetes, Acidobacteria, Nitrospira
1E 2 e B R, {H2 Planctomycetes
TE 2 DFERL R A B B B 35425 5+ (P<0.05),
Acidobacteria, Nitrospira 7£ 2 A~ H AN S
HAW % 225(P<0.01). BAFMILHRERES,
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Cluster dendrogram with AU/BP values (%)
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