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Table1l. Samples collected from the wooden relics

Sample ID of the Sample number used in
wooden relics the experiment

T0301@): Wood-13 T3
2014NHIT03022) T4
T03013): Wood-12 (Nanhai No.1) T17
2014NHIT0502@-24 T18
T0301®: Wood-9 (Nanhai No.1)  T13
2014NHIT0501®): Wood-4 T16
T0301@): Wood-4 T1
2014NHIT0102®@: Wood-12 T6
2014NHIT0502@: Wood-9 T2

2014NHIT0501®): Wood-33 T5

10 1
13 DNA

05¢g
PowerSoil® DNA Isolation Kit (Mo Bio) DNA
DNA 1% DNA

DNA

14 PCR IHluminaMiSeq

[Hlumina MiSeq
(27F  1492R )
16S rRNA (1.2kb) PCR
(25 L) 1xPCR buffer (TakKaRa) 200 pumol/L
dNTP 0.2 umol/L 3 mmol/L MgCl,
2.5 UTagDNA (TaKaRa) PCR 94 °C
5min 94°C1min 54°C1lmin 72°C1min

35 72 °C 10 min PCR
S-D-Bact-0341-b-S- 17 (5'-CCTACG
GGNGGCWGCAG-3) S-D-Bact-0785-a-A-21 (5'-

GACTACHVGGGTATCTAATCC-3) 16S
rRNA V3-V4 (17
PCR 30 uL PCR PCR

15 pL Phusion® PCR MasterMix
(New England Biolabs) 0.5 U AccuPrimer™Tag
DNA (LifeTechnologies USA) 0.2 umol/L
10 ng DNA PCR 98 °C

1min 98°C10s 50°C30s 72°C60s 30
72°C5min PCR 2 uL PCR

2% 3

PCR GeneJET

(ThermoScientific) Agilent2100Bioanalyzer

PCR DNA  (Agilent
Technologies ) NEBNext®
Ultra™DNA

Qubit@2.0 Fluorometer (ThermoScientific)
Agilent Bioanalyzer 2100 system (Agilent

Technologies Germany)

[llumina MiSeq ( )
15
FLASH (V1.2.7) overlapping
tags Magot & Salzberg™®
tags tags QIIME
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Figurel. Weighted unifrac analysison bacterial groups in the wooden samples from “Nanhai No. 1" shipwreck.
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Figure2. 34 bacteria Orders detected in wooden relics samples from “Nanhai No.1” shipwreck.
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Figure3. 35 bacteria Families detected in wooden relics samples from “Nanhai No.1” shipwreck.
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Figure4. 37 bacteria Genera with high abundance in wooden relics samples from “Nanhai No.1” shipwreck.
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(Pseudomonas mendocina) (Flavobacterium) 9
(Muricauda) 23 Alpha
(Thiobacillus) (Rhodopl anes) Chaol PD_whole tree OS Shannon
(Emticicia) Simpson
(Methylotenera ~ mobilis) alpha ( 3)

x2 ‘FAEISARERTHAERERKELHSE
Table 2. The distribution of bacteria generain the wooden relics samples from “Nanhai No. 1” shipwreck

Sample number  OTUs Amount of bacterial genus Representative genus or species

T3 413 13 Mgthylo?enera mobilis, Sphingobium, Brevundimonas diminuta,
Thiobacillus

T4 428 110 Thi 9bacn Ilus, Methylotenera mobilis, Brevundimonas diminuta,
Bacillus

T17 260 60 Myrlcagda, Marinobacter, Pseudoalteromonas, Rhodoplanes,
Idiomarina

T18 409 82 Devosia, Methylophaga, Idiomarina

T13 395 76 Acidovorax del afieldii, Emticicia, Muricauda, Saccharospirillum

T16 257 66 Devosia, Thiobacillus, Lutibacterium, Sediminibacterium

T1 420 73 Devosq, Oceanibaculum indicum, Hydrogenophaga, Pseudomonas
mendocina

T6 480 107 Thiobacillus, Lacibacter cauensis, Flavobacterium

T2 395 80 Rhodoplanes, Hal othiobacillus, Sphingobium, Mesorhizobium

T5 393 77 Methylotenera mobilis, Devosia, Flavobacterium, Hydrogenophaga,

Caldicoprobacter

#=3 BB S MBARERPEEEEN o-ZHEM S
Table 3. The o- diversity indices of bacterial communities in sunken wood from “Nanhai No.1"

Structural parameters of bacterial community”

Samples

Chaol ACE Shannon index Simpson index Coverage os
T3 484.25 499.88 4.58 0.83 0.997 413
T4 497.49 517.66 551 0.94 0.996 428
T17 282.68 305.96 472 0.92 0.998 260
T18 423.81 443.09 5.91 0.96 0.998 409
T13 417.00 431.84 5.77 0.93 0.997 395
T16 310.05 328.50 4.82 091 0.997 257
T1 455.57 494.42 5.98 0.96 0.996 420
T6 525.50 547.42 6.07 0.95 0.995 480
T2 463.70 479.99 5.99 0.96 0.996 395
T5 390.23 401.80 5.48 0.95 0.996 323

“Chaol: the index of species richness, the larger the value, the more the total number of species; ACE: an index used to estimate the
number of OUTs in the community; Coverage: the sequencing depth index; OS: the number of OTUs observed.
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Figure5. Phylogenetic analysis of bacterial groups in the wooden relics samples from “Nanhai No. 1" shipwreck.
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Bacterial communities in the waterlogged wooden cultural
relics from the “ Nanhai No. 1”7 shipwreck
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Abstract: [Objective] To understand the distribution of microorganisms and their effects on the waterlogged
wooden relics collected from the “Nanhai No. 1" shipwreck. [M ethods] Prokaryotic microorganisms in 10 wooden
relics samples collected from the “Nanhai No. 1” shipwreck were identified by using high throughput sequencing
technique. The composition and diversity of the bacterial communities in each sample were analyzed. [Results]
Total 121 394 313 bacterial sequences with an average reading length of 458 bp were obtained. There were 3 780
different OTUs based on the similarity of the 97% sequences. According to the sequence in the GenBank database,
34 orders, 35 families and 187 genera of bacteria were involved in the wooded relics. Among these bacteria, most
species were from Proteobacteria, and the species from Bacteroidetes ranked in the second. In the class level, the
species from y-Proteobacteria and a-Proteobacteria contributed more on community diversity. Hydrogenophaga,
Lacibacter cauensis, Acidovorax delafieldii, Devosia, Sediminibacterium, Brevundimonas diminuta and
Pseudomonas mendocina were found in all samples, and Muricauda, Thiobacillus, Rhodoplanes, Enticicia,
Methylotenera mobilis and Flavobacterium were appeared with higher frequency of bacterial taxa. Principal
component analysis showed that there were some differences in the composition of the bacterial community in
different cultural relics. [Conclusion] There were rich biodiversity in prokaryotic microorganisms, both aerobic and
anaerobic, in the archaeological wood from “Nanhai No. 1" shipwreck. The bacteria species, which participate in
the decomposition of cellulose in the bacterial communities, resulted in a great challenge to the protection of
cultural relics. At the same time, impact from iron-sulfur cycle bacteria should be taken into consideration due to
they were existing in these relics.

Keywords: waterlogged wooden relics, bacterial community, high-throughput sequencing technology, “Nanhai No.
1" shipwreck
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