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Table 1. Primers used for qPCR specific amplification of Serratia marcescens and total bacteria and procedure of gPCR

sequence of primers

template target fragment/bp procedure of qPCR origin of primers
i (53 )
Serratia F:GGTGTAGCGGTGAAATGCGTAGAGA 95%C 5 min; 95C30 s, 60°C45 s, L
142 . . . . Krediet C. et al [13]
marcescens R:GACATCGTTTACAGCGTGGACTACCA  72°C90 s, 41 cycles; 72°C 7 min
total bacteria 197 F:ACTCCTACGGGAGGCAGCAG 95°C5 min; 95C30 s, 62°C 45 s, Lane D. [14]
count R:ATTACCGCGGCTGCTGG 72°C90 s, 41 cycles; 72°C 7 min Muyzer G. et al [15]
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Figure 1. The amount of Candidatus Liberibacter asiaticus in

different tissues (copy/g) .
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Figure 2. PCR-DGGE analysis of the sequence of 16S rDNA V6-V8 fragment gene of endophytic bacteria. A: Original DGGE profile; B: Original profile
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labeled by Quantity One-l-D software (gray bands were excised from the gels for sequenced). [ : asymptomatic fruit; I[ : symptomatic fruit; I :

asymptomatic leaf; IV : symptomatic leaf; V : asymptomatic stem; VI : symptomatic stem.
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Table 2. The accession NO. of endophytic bacteria and best match bacteria

band endophytic bacteria
number (accession NO. ) best match bacteria in NCBI identity /%
1 KF703933 Uncultured Enterobacter sp. isolate BF33 (DQ839334. 1) 99
2 KF703934 Serratia sp. W9 (KC853176.1) 99
3 KF703935 Uncultured bacterium clone C15 (HM060214. 1) 99
4 KF703936 Uncultured Achromobacter sp. clone PAS47 (JN582275.1) 99
5 KF703937 Pseudomonas sp. J16 (EU099381. 1) 99
6 KF703938 Serratia nematodiphila strain DR186 (JQ002568. 1) 99
7 KF703939 Stenotrophomonas maltophilia strain M9 (JX273769. 1) 99
8 KF703940 Serratia marcescens strain RRO clone ¢4 (JX872284.1) 99
9 KF703941 Uncultured Serratia sp. clone XYX_048R (JN426717. 1) 99
10 KF703942 Serratia marcescens WW4 strain WW4 (NR_102509. 1) 99
11 KF703943 Serratia marcescens strain T237 (KC764987. 1) 99
12 KF703944 Serratia marcescens strain SL22 (KC558557. 1) 100
Uncultured organism clone ELU0029-T142-S-NIPCRA
13 KF703945 99
MgANa_000604 (HQ750795. 1)
14 KF703946 Uncultured Serratia sp. clone XYE_006R (JN426484.1) 99
15 KF703947 Uncultured bacterium clone 2C1_27 (JN583533. 1) 100
16 KF703948 Methylobacterium sp. 3R-6 (JX678929. 1) 99
17 KF703949 Uncultured Pantoea sp. clone WCFC47 (KC283053. 1) 100
2.3 FEERPRBERSHBENES y=-3.5579x + 39.759, R® = 0.9983; i 41 .,

S A I B AE 22 4Y BT A C M #E ULy = —3.6254x + 38.674,R’ =0.9992.
e 2 T 2k 7 R AR R T O R TE RO HT A R 7E 3 R AL U W T
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Figure 4. The amount of total bacteria count in different tissues

(copy/g) .
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Table 3. The amount of endophytic bacteria in HLB-affected citrus plant at different tissues
X the amount of bacteria in per gram tissue (copy/g)
mottling/ .
part A /Candidatus B /Serratia C /Total A/C B/C
asymptomatic
Liberibacter asiaticus marcesces bacteria count
fruit symptomatic 4.57x107 £7.94 x10°b  3.35x10% £1.50 x107¢  4.76 x10° +1.07 x 10°b  9.60 x 10 ~* 7.04 x10 2
asymptomatic 2.41 x10° £4.97 x10°c  3.67 x10® £1.31 x107¢  4.63 x10° +2.69 x10*b  5.21 x10~* 7.93 x 10 72
leaf symptomatic 7.47 x107 £5.25 x10%  5.79 x10® £6.01 x10’b  1.08 x10'"" +3.21 x10°a  6.90 x10 ~* 5.34 x10 73
asymptomatic 4.01 x10° £6.72 x10%c  7.48 x10® £3.06 x10°a  1.11 x10"" £3.06 x10°a  3.60 x 10 ~° 6.72 x10°*
stem symptomatic 7.86 x10° £4.42 x10°c  7.69 x10® £7.02x10%  1.10x10'" +8.74 x10°a 7.17 x10 > 7.02x10 73
asymptomatic 5.92x10° £9.84 x10*c¢  7.91 x10® £3.00 x10"a  1.12 x10" +8.08 x10%°a  5.28 x10~° 7.06 x10 ~?

The letters after standard error values indicate significant difference (P <0.05) in same columns.
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Endophytic bacterial community in the symptoms and
symptomless tissues of HLB-affected citrus plant

Fang Wang, Youping Yin, Liqin Sun, Xiaofang Wu, Zhongkang Wang
School of Life Sciences of Chongqing University, Key Laboratory of Genetic Function and Regulation in Chongqing,
Chongqing 400030, China

Abstract: [Objective] To analyze the endophytic bacteria in symptoms and symptomless tissues, reveal dominant
bacterial population which may interact with Ca. Las. [Method] The population structure and diversity of endophytic
bacteria in symptoms and symptomless tissues of single HLB-affectedcitrus plant were studied based on 16S rDNA
sequences analyzed by PCR-DGGE (PCR-denaturing gradient gel electrophoresis) . Quantitative analysis of Ca. Las,
dominant bacteria and total amount of bacterial population in symptoms and symptomless tissues of branches, leaves and
fruits was done by quantitative PCR. [Result] The amount of Ca. Las is significantly different in symptoms and
symptomless tissues; bacterial population in symptoms citrus tissues was significantly higher than in symptomless tissues.
PCR-DGGE analysis result shows that endophytic bacterial structures are basically the same in symptoms and symptomless
tissues. Extraction, cloning and sequencing of 17 obvious bands in DGGE electrophoretogram reveal that 8 of 17 bands
belonged to the genus Serratia, which accounted for 47.06% . Sequence alignment shows that they belonged to different
strains of Serratia marcescens with the 99.63% similarity. Quantitative analysis of the total bacteria and Serratia
marcescens shows that there is no significant difference in total bacterial count between symptoms and symptomless tissues
whereas the amount of Serratia marcescens was negatively correlated with the amount of Las. [Conclusion] The Ca. Las is
heterogeneously distributed among various tissues of HLB-affected citrus plant. The amount of Ca. Las was negatively
correlated with Serratia marcescens and total amount of endophytic bacteria have no relevance with symptom of HLB
disease. How the interaction of Serratia marcescens and Ca. Las in tissue of citrus needs further study.
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