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799F-1193R 13 cycles 55°C
PCR 2%
PCR Tris-HCI 2% 2 HRFaoMN
PCR QuantiFluor™-
ST (Promega ) 21
16S rRNA
[lumina Miseq 2x300
15 1
15438 14761 20787
=97% 1 1 OTUs 610 411 174
OTU (Operational Taxonomic Units) QIIME OTUs
Coverage 43
Sobs Simpson  Shannon (2325 Simpson
Shannon 1
Coverage
100%
(analysis of similarities) 3
statistic R -1 +1 R
1
R -1
Fz1 ARKBHARATMERFZZEE SN
Tablel. Analysisof community diversity from bacterial endophytesin different rice tissues
Sample  Sobs Shannon Simpson Coverage/% Shannon even Number of sequences OTUs
S 12.67¢2.08  0.97+0.26  0.50:0.14 100 0.38+0.09 14761 411
R 6.67+1.53 0.32:t0.18  0.84:0.07 100 0.17+0.05 20787 174
L 16.67+2.89  1.27+0.11  0.35:0.09 100 0.46+0.07 15438 610

S means stem treatment; R means root treatment; L means leaf treatment. OTU: the similar effective sequence more than 97%
seguence is grouped into unit.
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Rarefaction curve for bacterial endophytic
OTUsinrice different tissues. S means stem treatment;
R means root treatment; L means |leaf treatment.
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Table2. Similar analysis of bacterial endophytesin different rice tissues

Method

Statistic/R

P value Permutation_number

Analysis of similarities

0.6543

0.008 999
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Figure 2. Bacterial endophytic composition of rice
leaf at phylum level.
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Table3. Bacterial endophytic composition and their relative abundance of rice leaf at class level

Class Rel ative abundance/% Member of phylum
Actinobacteria 24.60 Actinobacteria
Bacteroidia 22.98 Bacteroidetes
Betaproteobacteria 11.65 Proteobacteria
Bacilli 1151 Firmicutes
Alphaproteobacteria 10.78 Proteobacteria
Gammaproteobacteria 8.32 Proteobacteria
Clostridia 6.77 Firmicutes

Others 3.39
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Figure 3. Bacterial endophytic composition of rice

stem at phylum level.
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Table4. Bacterial endophytic composition and their relative abundance of rice stem at class level
Class Relative abundance/% Member of phylum
Betaproteobacteria 31.88 Proteobacteria
Actinobacteria 29.08 Actinobacteria
Alphaproteobacteria 19.32 Proteobacteria
Gammaproteobacteria 7.67 Proteobacteria
Bacilli 233 Firmicutes
Flavobacteriia 171 Bacteroidetes
Deltaproteobacteria 1.58 Proteobacteria
Spirochaetes 145 Spirochaetes
Bacteroidia 131 Bacteroidetes
Clostridia 1.28 Firmicutes
Others 2.38
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Figure 4. Bacterial endophytic composition of rice
root at phylum level.
6
40 4 =
1% 4 Spirochaetae
81.13%
(Escherichia) 10.89% Acidobacteria
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3.10%
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2.7
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Table5. Bacterial endophytic composition and their relative abundance of rice root at class level
Class Relative abundance/% Member of phylum
Gammaproteobacteria 93.00 Proteobacteria
Clostridia 351 Firmicutes
Bacilli 1.33 Firmicutes
others 2.16
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Figure 5. Venn species anaysis of bacterial

endophytes in rice different tissues. S means stem

treatment; R means root treatment;
treatment.
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Figure 6. Network analysis of bacterial endophytesin

rice different tissues on genus level.

5.6

Table6. KEGG metabolic pathway abundance of bacterial endophytic community in rice different tissues

Category S R L
Cellular processes 480913 2177900 405661
Environmental information processing 2390024 12875261 1740282
Genetic information processing 2347231 9415806 2088326
Human diseases 144600 658429 143498
Metabolism 8865536 27211652 6332467
None 31483 102592 21554
Organismal systems 156044 271851 113784
Unclassified 2037658 11398218 1620576
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Diversity of bacterial endophytic community in different rice
tissues

Yuexia Sha

Ingtitute of Plant Protection, Ningxia Academy of Agriculture and Forestry Sciences, Yinchuan 750011, Ningxia Hui
Autonomous Region, China

Abstract: [Objective] Our study aims to understand the microbial diversity of endophytic bacterial community of
different rice tissues. [Methods] We adopted high-throughput sequencing technology to study the microbial
community structure and composition of bacterial endophytes in rice plant. We extracted DNA of the microbial
community of bacterial endophytesin the rice var. No. 43 of Ningjing. The bacterial 16S rRNA gene hypervariable
region V5-V7 was detected by high-through sequencing technologies. [Results] In total 610 OTUs were obtained
from leaf bacterial endophytes, 411 OTUs from rice stem, 174 OTUs from rice root. Based on the results of species
classification, leaf endophytic bacteria were represented by 22 phyla that mainly comprised 40 classes, 103 orders,
198 families, and 399 genera. Among them, the predominant genera were Rhodococcus and Lactobacillus, and their
relative abundances were 21.00% and 9.19%, respectively. Stem endophytic bacteria were represented by 19 phyla
that mainly comprised 31 classes, 85 orders, 169 families, and 306 genera. Among them, the predominant genera
were Rhodococcus and Ralstonia, and their relative abundances were 19.25% and 13.52%, respectively. Root
endophytic bacteria were represented by 9 phyla that mainly comprised 19 classes, 44 orders, 82 families, and 140
genera. Among them, the predominant genera were Enterobacter and Escherichia, and their relative abundances
were 81.13% and 10.89%, respectively. Seventy-eight of the OTUs were represented in al the rice endophytic
samples. Actinobacteria were strongly associated with other bacteria. The higher species abundance of root
bacterial endophytic community could regulate various metabolic networks compared to the stem and leaf.
[Conclusion] The diversity of bacteria endophytic community associated to rice plants has important ecological
significance.

Keywords: diversity, bacterial endophytes community, rice different tissues, high-throughput sequencing
technology, microbial ecology
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