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Abstract: [Objective] In this study, the microbial community structure of Lidu ancient earthen
cellar was determined to provide reference for further microbial diseases prevention and
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protection of the earthen ruins. [Methods] We collected 3 representative samples from Lidu
ancient earthen cellular to construct clone libraries of the 16S rRNA gene and 18S rRNA-ITS
intergenic region and subsequently analyzed the sequencing results in order to establish
phylogenetic tree by software such as MEGA 3.0 and ClustalW 1.8. [Results] A total of 72 16S
rRNA gene and 80 18S rRNA-ITS intergenic sequences were obtained. All 16S rRNA gene
sequences were classified into 3 phylum and 11 genera and all 18S rRNA-ITS intergenic
sequences were classified into 1 phyla and 7 genera. The major bacteria included Halomonas sp.,
Methylohalomonas sp. and Lactobacillus sp. The major fungi included Cyphellophora sp., Pichia
sp., Exophiala sp. and Phialophora sp. [Conclusion] Among the microbes we identified in this
earthen ruins, dominant bacteria are slat-tolerant, which mainly caused by the earthen cellar’s
environmental condition. Major fungus is filamentous fungi and yeast. It is important to identify
the microbes which could destroy the earthen ruins, because the result provides scientific basis
for the study of reinforcement material against these microorganisms and the protection of the
Lidu ancient earthen cellar.

Keywords: Lidu ancient earthen cellar, Microbial population, Reinforcement material,
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Table 1 The test results of bacterial 16S rRNA gene clone library

GenBank
Sample Total number Microbial species Number of clone Similarity Ratio (%) GenBank No.
No. of clone (%)
LDSIJ-1 25 Uncultured Luteibacter sp. 4 97 16.00 KC535222.1
Ectothiorhodospira sp. 3 91 12.00 HES575192.1
Halomonas sp. 3 99 12.00 AF280796.1
Methylohalomonas sp. 2 96 8.00 NR _043973.1
Janibacter sp. 2 99 8.00 KC844795.1
Kocuria sp. 2 99 8.00 KC751038.1
Uncultured Lactobacillus sp. 2 99 8.00 JX576046.1
Thioalkalivibrio sp. 2 92 8.00 CP001339.1
UnculturedFrateuria sp. 2 96 8.00 FJ889352.1
Unknown 3 - 12.00 -
LDSJ-4 24 Lactobacillus sp. 7 99 29.17 JX576046.1
Uncultured Halomonas sp. 5 99 20.83 AF280796.1
Methylohalomonas sp. 3 96 12.50 NR 043973.1
Brevibacterium sp. 3 99 12.50 KF454863.1
Kocuria sp. 3 99 12.50 KC751038.1
Lysobacter sp. 1 94 4.17 EU374884.1
Uncultured bacterium clone 1 97 4.17 FJ718874.1
Unknown 1 - 4.17 -
LDSJ-19 23 Halomonas sp. 8 98 34.78 AF280796.1
Luteibacter sp. 4 98 17.39 KC535222.1
Uncultured bacterium clone 3 99 13.04 F1718874.1
Lysobacter sp. 3 96 13.04 EU374884.1
Methylohalomonas lacus 2 95 8.70 NR 043973.1
Uncultured Frateuria sp. 1 97 4.35 KM108652.1
Ectothiorhodospira sp. 1 91 4.35 HES575192.1
Janibacter anophelis 1 99 4.25 KC844795.1
- 16S rRNA NCBI BLAST
Note: The “—” in the table represents that no homologous gene exists to these 16S rRNA gene sequence.
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Figure 3 Comprehensive analysis of bacteria ratio among NCBI BLAST
three samples 2

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



54 A i@ FR Microbiol. China 2017, Vol.44, No.1

482: Ectothiorhodospira mobilis (HG970163.1)
58 Thioalkalivibrio sulfidophilus (NR_074692.1)
57 H —————— Thioalkalivibrio versutus (NR_117125.1)

LDSJ1-16S-17 (KY378897)
LDSJ1-16S-2 (KY378896)

|: LDSJ1-16S-20 (AF280796.1)
Halomonas sp. (KR233184.1)

100

64

Uncultured bacterium (JQ287306.1)
63 Thiohalomonas denitrificans (EF117911.1)
86 7_2: LDSJ1-16S-23 (KY378899)
]400[ Luteibacter rhizovicinus (KR922272.1)
Dyella sp. (KR922160.1)

7
100 LDSI19-168-6 (KC535222.1)
LDSI1-168-18 (KY378898)
6 Dyella sp. (GU458291.1)

98 100 73 LDSJ4-16S-16 (KM108652.1)
Uncultured bacterium (JQ428612.1)
100 | ——— LDSJ19-16S-21 (EU374884.1)
71

Lysobacter sp. (HM063960.1)

100 L 7 ysobacter sp. URHA0018 (LN876291.1)
LDSJ19-16S-3 (F1718874.1)

92 Parvibaculum sp. (EU375046.1)
Lactobacillus helveticus (HM641233.1)
100 41: LDSJ1-16S-1 (JX576046.1)

99 & Lactobacillus sp. (1X575874.1)

68 LDSJ1-16S-7 (KC844795.1)

100 |~ Janibacter cremeus (KR054059.1)
Janibacter hoylei (NR_043218.1)
Brevibacterium sp. (KU560460.1)

0
5

64
100 100 || Brevibacterium sp. (KT358498.1)
| LDSJ4-16S-6 (KF454863.1)
80 Kocuria sp. (KF669534.1)

100 LDSJ4-16S-7 (KC751038.1)
62 Kocuria sp. (KC751033.1)

0.10 0.08 0.06 0.04 0.02 0.00

4 FTEBEELTIFUAHFZP 16S rRNA EE FFIH) R G H LR

Figure 4 Phylogenetic tree of 16S rRNA gene sequences from Lidu ancient earthen cellar samples
GenBank Bootstrap (1 000 ) 1 000

0.5

Note: Numbers in parentheses are GenBank accession numbers; Bootstrap values (expressed as percentages of 1 000 replications) are
given at nodes; The scale bar represents 0.5 substitutions per 1 000 nucleotide positions.
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Table 2 The test results of fungal 18S rRNA-ITS clone library

GenBank
Sample No. Total number of clone  Microbial species  Clone number  Similarity (%) Ratio (%) GenBank No.
LDSJ-1 26 Exophiala sp. 6 99 23.08 AB488490.1
Cyphellophora sp. 6 99 23.08 JQ766428.1
Issatchenkia sp. 3 100 11.54 AY939808.1
Pichia sp. 2 100 7.69 HE799658.1
Uncultured 2 98 7.69 FJ176546.1
eukaryote sp.
Candida sp. 1 100 3.85 NR 077074.1
Unknown 6 - 23.08 -
LDSJ-4 25 Cyphellophora sp. 12 99 48.00 JQ766428.1
Pichia sp. 5 100 20.00 HE799658.1
Candida sp. 2 100 8.00 NR_077074.1
Phialophora sp. 2 99 8.00 HQ832997.1
Exophiala sp. 1 100 4.00 AB488490.1
Unknown 3 - 12.00 -
LDSJ-19 29 Cyphellophora sp. 16 99 55.17 JQ766428.1
Phialophora sp. 8 99 27.59 HQ832997.1
Exophiala sp. 2 100 6.90 AB488490.1
Simplicillium sp. 1 100 3.45 AB604004.1
Unknown 2 - 6.90 -
- 18S rRNA-ITS NCBI BLAST
Note: The “—” in the table represents that no homologous sequence exists to these 18S rRNA- ITS intergenic sequences.
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Note: Numbers in parentheses are GenBank accession numbers; Bootstrap values (expressed as percentages of 1 000 replications) are
given at nodes; The scale bar represents 0.5 substitutions per 1 000 nucleotide positions.
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