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Endophytic bacterial community in Gannan navel orange
affected by huanglongbing

XIONG Da-Wei~  JIN Dan-Feng GU Bin-Tao HUANG Guo-Chang
HUANG Xiao-Ping LIU Lan

(Institute of Microbiology, Jiangxi Academy of Science, Nanchang, Jiangxi 330096, China)

Abstract: [Objective] To analyze the endophytic bacteria in leaves of Huanglong disease affected
and healthy Gannan navel oranges, and to compare the bacterial community under different culture
conditions. [Methods] Candidatus Liberibacter was verified by PCR. Based on 16S rRNA gene high
throughput sequencing, the diversity of endophytic bacteria in the leaves of diseased and healthy
plants (each five plants) cultured in different media was analyzed. [Results] Thirteen strains existed
in diseased plants and seven of them were also found in all healthy plants. The dominant bacterial
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population of both diseased and healthy plants was mainly from Defluviicoccus sp. and Granulicella
sp., whose average contents in healthy plants were higher than that in diseased ones. The similarity
of diseased and healthy samples had obvious boundary. The strains obtained after cultivation in
different samples and media were different. Enterobacter sp., Curtobacterium sp., Pseudomonas sp.
and Pantoea sp. got a lot of enrichment, whereas the enrichment of 9 genera including Acinetobacter
sp. and Serratia sp. was less. Besides, the amount of unclassified bacteria in the samples had obvious
differences. [Conclusion] There were obvious differences between endophytic bacteria in disease
and healthy Gannan navel oranges. The existence of Ca. Liberibacter changed the bacterial
community structures. Only direct detection from the living plant tissue could obtain the real
endophytic bacterial distribution. It is expected to find the bacteria associated with Ca. Liberibacter
growth by analyzing the community difference of bacteria.

Keywords: Huanglongbing, Gannan navel orange, Endophytic bacteria, 16S rRNA gene, Bacterial
community
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Table 1 The primers used for the PCR amplified

Primer Primer sequence (5'—3') Size (bp)
341F CCTACGGGNGGCWGCAG 17
805R GACTACHVGGGTATCTAATC 20
OI1 GCGCGTATGCAATACGAGCGGCA 23
Ol2¢c GCCTCGCGACTTCGCAACCCAT 22

*2 PHEREERELRRSN R NEF

Table 2 PCR program of associated bacteria and citrus Huanglongbing pathogens detection

Objective Primers Procedure
16S rRNA gene of total bacteria 341F/805R 94 °C 4 min; 94 °C 30 s, 58 °C 30°s, 72 °C 45 s, 30 cycles; 72 °C 7 min
Specific sequence of HLB pathogens OI1/012¢ 94 °C 4 min; 94 °C 30 s, 55 °C 30's, 72 °C 80 s, 35 cycles; 72 °C 7 min
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Figure 1 Genomic DNA electrophoresis
Note: Samples: 051101, 051102, 051103, 051104, 051105, 051106, 051107, 051108, 051109, 051110, Marker, P051102, P051102H, P051105,
P051108, PO51108H.
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Figure 2 Patterns of PCR specifically amplification with 2(')0 > 5 0 3 (')0 3'5 0 4(')0 4'5 0
citrus Huanglong pathogens Length (bp)

Note: Samples: 051101, 051102, 051103, 051104, 051105, 051106, - , NP
051107, 051108, 051109, 051110, PO51102, PO5S1102H, Pos1105, B3 FRIEHBERKESHIFR
P051108, P0O51108H, Marker. Figure 3 Length distribution of original sequences
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Table 3 The main classification, corresponding reads number and the proportion of the samples in the genus level
0511- 0511- 0511- 0511- 0511- 0511- 0511- 0511- 0511- 0511- PO511- POS11- PO511- POS11- PO511- POS11-

Genus 01 02 03 04 05 06 07 08 09 10 O2H 02 O0SH 05 O8H 08
Granulicella 38 13 18 2 16 12 8 17 14 32 0 0 0 0 0 0
Defluviicoccus 30 12 24 8 13 16 23 15 15 20 0 1 0 0 0 0
Candidatus 13 7 7 2 6 4 3 3 1 8 0 0 0 0 0 0
Profftella
Prevotella 2 5 2 1 2 0 1 2 3 0 1 119 1 0 26 0
Variovorax 12 16 6 5 2 6 15 3 9 1 21 133 10 3 170 4
Acinetobacter 10 24 9 13 6 9 7 12 8 7 3 26 0 0 20 1
Enterobacter 9 1 13 8 2 0 0 5 0 7 7724 26187 32590 1253 23 18 502
Candidatus 7 1 2 1 1 0 0 0 0 0 0 0 0 0 0 0
Liberibacter
Serratia 7 14 6 4 2 4 34 6 5 0 16 83 4 0 151 2
Streptococcus 7 4 2 3 1 1 2 4 7 0 10 141 2 1 56 1
Rhodoligotrophos 5 1 4 2 2 1 4 4 4 2 0 0 0 0 0 0
Brevundimonas 4 2 1 1 3 0 1 3 0 1 0 108 0 0 35 0
Pseudomonas 4 1 1 1 1 1 1 1 1 1 4 112 20 9095 18 7923
Asaia 13 0 2 4 4 3 8 0 3 1 0 0 0 0 0 0
Clostridium 3 2 0 1 0 0 0 2 0 1 1 26 0 0 15 0
Incertae Sedis 3 4 2 0 1 0 1 2 0 1 1 94 1 0 41 0
Thermus 3 2 0 5 1 0 0 1 3 0 1 127 0 0 50 2
Curtobacterium 2 1 2 0 1 0 0 3 0 1 13209 115 0 0 21281 9
Pantoea 1 1 1 0 1 0 0 1 0 0 10 105 110 8771 1 1278
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Figure 4 The situation of non-classified bacteria in each sample
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Figure 5 Bacterial distribution of diseased and healthy plants in the genus level
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Figure 6 The heatmap of sample distance [10]

Note Color block represents the distance values, the more red

color indicates closer distance and higher similarity, the more blue
indicates farther distance.
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Figure 7 Comparison of the bacterial distribution in uncultured and cultured samples
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