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Table 1. The total amount of bacterial communities in different parts of healthy and infected with bacterial wilt
plants at different taxonomic levels

Group Domain Kingdom Phylum Class Order Family Genus Species OTU
ZCTU 1 28 58 113 210 379 721 1435
ZClJ 1 1 11 21 33 56 76 97 119
ZCJ2 1 1 9 17 31 52 77 106 140
Total 1 1 28 58 114 218 399 757 1498
GBTU 1 1 26 56 116 215 372 717 1416
GBJ 1 1 20 37 70 121 205 293 395
GBJ2 1 1 18 36 67 114 174 248 328
Total 1 1 27 58 121 227 395 751 1483

GBTU: Rhizosphere soil of bacterial wilt tobacco plants; GBJ: Stem tissue of bacterial wilt tobacco plants; GBJ2:
Symptomatic-asymptomatic junction stem tissue; ZCTU: Rhizosphere soil of healthy tobacco plants; ZCJ: Stem tissue of healthy
tobacco plants; ZCJ2: Stem tissue of healthy tobacco plants (corresponding to the stem group at the symptomatic-asymptomatic
junction stem tissue).
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Figure 1. Venn diagram of bacterial communities in different parts of tobacco bacterial wilt and healthy tobacco
plants. A: Venn maps of different plant parts in two groups at the level of genus and OTU; B: Venn map of
different parts of bacterial wilt tobacco plants at the level of genus; C: Venn map of different parts of bacterial
wilt tobacco plants at the level of OTU; D: Venn map of different parts of healthy tobacco plants at the level of
genus; E: Venn map of different parts of healthy tobacco plants at the level of OTU. ZC: Healthy tobacco plants;
GB: Infected tobacco plants with bacterial wilt; TU; Rhizosphere soil; JING: Stem; JING2: Junctional stem
tissue; GBTU: Rhizosphere soil of bacterial wilt tobacco plants; GBJ: Stem tissue of bacterial wilt tobacco plants;
GBJ2: Symptomatic-asymptomatic junction stem tissue; ZCTU: Rhizosphere soil of healthy tobacco plants; ZCJ:
Stem tissue of healthy tobacco plants; ZCJ2: Stem tissue of healthy tobacco plants (corresponding to the stem
group at the symptomatic-asymptomatic junction stem tissue).
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£2. TRENMEEE Alpha ZHEIEIRE(OTU level)
Table 2. Alpha diversity index between different groups (OTU level)

Richness index Evenness index Diversity index .
Groups Sobs Ace Chao Shannoneven Simpsoneven Smithwilson Shannon  Simpson Coverage index
ZCTU 1101443 1307426 1334+48 0.81+0.01 0.105+0.018  0.43+0.01 5.67+0.12 0.009+0.002 0.998+0.001
ZCJ 6214 168+96 110451  0.20+0.02 0.033+0.011  0.53+0.01 0.80+0.03 0.517+0.043 0.999+0.000
ZCJ2 80+12 121+12 15463  0.30+0.08 0.037+0.006  0.53+0.02 1.32+0.37 0.358+0.102 0.999+0.000
GBTU 998+374 1182+331 1202+361 0.74+0.14 0.074+0.048 0.43%£0.03 5.14+1.24 0.036+0.048 0.990+0.002
GBJ 205+102 433+279 343+195 0.33+0.09 0.019+0.008 0.49+0.04 1.71+0.57 0.348+0.160 0.997+0.002

GBJ2 16684 375+182 267+125 0.24+0.08 0.018+0.017 0.48+0.06 1.16+0.25 0.506+0.179 0.998+0.001

GBTU: Rhizosphere soil of bacterial wilt tobacco plants; GBJ: Stem tissue of bacterial wilt tobacco plants; GBJ2:
Symptomatic-asymptomatic junction stem tissue; ZCTU: Rhizosphere soil of healthy tobacco plants; ZCJ: Stem tissue of healthy
tobacco plants; ZCJ2: Stem tissue of healthy tobacco plants (corresponding to the stem group at the symptomatic-asymptomatic
junction stem tissue).

Kl 2 3 OTU /K F-14 Sobs #5408, Z5HEH  RABIKIM 40 EE OTU B 24w TaFEHa sk xt
ST MR AR B 3R i (B RAT) ZEFF AR WY 3 ANy, (B EMZES. &k 2 BH,
HRALAE S (B RAJF) LA fdt a2 R ZEAFFE S (B PRALMRAR A HB A A b 75 55 F8 % (Coverage index)

1400
m GBTU
m GBI
1200 m GBI2
ZCTU
m/C]
1000 7CJ2

800

600

Sobs index of OTU level

400

200

0
FEATIERAT IS SRS
Sample name
2. Alpha Z#4#E#(0OTU 7K F Sobs &)
Figure 2.  Alpha diversity index (Sobs index of OTU level). GBTU: Rhizosphere soil of bacterial wilt tobacco plants
(Three samples of RAT, RBT and RCT were included); GBJ: Stem tissue of bacterial wilt tobacco plants (Three
samples of RAJF, RBJF and RCJF were included); GBJ2: Symptomatic-asymptomatic junction stem tissue (Three
samples of RABJ, RBBJ and RCBJ were included); ZCTU: Rhizosphere soil of healthy tobacco plants (Three samples
of ART, BRT and DRT were included); ZCJ: Stem tissue of healthy tobacco plants (Three samples of ARJ, BRJ and
DRJ were included); ZCJ2: Stem tissue of healthy tobacco plants (corresponding to the stem group at the
symptomatic-asymptomatic junction stem tissue) (Three samples of ARBJ, BRBJ and DRBJ were included).
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R o i VAR = S e - W B R A
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1] (49.15%) . 84T B 1] (11.58%) . it & i ']
(11.57%) . BRFFEi17(8.84%). 425 % 7](5.89%).
ZE AT [T (4.74%) FOBEAL 18171 (4.19%) 5 f B A
PR ZH PR ZE AT AR b 1Y 3 S A T O i AH R T
(52.38%) FI A5 T T 11 (47.35%) ;5 I8 s 75 4 9 A
R S8 T AV A5 R 14 B R ke 25 A R o 1 2 B 2
R M ASTE B 1] (60.56%) F1 5 41 11 (38.83%) (& 3)-

- M Verrucomicrobia
RAT | W WD272
RBT | I T Nitrospirae
RCT e m Saccharibacteria
RAIJF | w0 Gemmatimonadetes
RBIF | 1 W Chloroflexi
RCIF | " - gg;%lggctziieria
RABJ | | W Acidobacteria
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€ ART | L e e — b Proteobacteria
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DRJ | 1
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Percent of community abundance on Phylum level

B 3. ARENERIIKELHENEE
Figure 3. The relative abundance of different samples at Phylum level. RAT, RBT and RCT were the
rhizosphere soil samples of bacterial wilt tobacco plants; RAJF, RBJF and RCJF were the stem tissue of bacterial
wilt tobacco plants; RABJ, RBBJ and RCBJ were the symptomatic-asymptomatic junction stem tissue; ART,
BRT and DRT were the rhizosphere soil samples of healthy tobacco plants; ARJ, BRJ and DRJ were the stem
tissue of healthy tobacco plant; ARBJ, BRBJ and DRBJ were the stem tissue of healthy tobacco plants
(corresponding to the stem group at the symptomatic-asymptomatic junction stem tissue).
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Figure 4. The relative abundance of different samples at Genus level. RAT, RBT and RCT were the rhizosphere
soil samples of bacterial wilt tobacco plants; RAJF, RBJF and RCJF were the stem tissue of bacterial wilt
tobacco plants; RABJ, RBBJ and RCBJ were the symptomatic-asymptomatic junction stem tissue; ART, BRT
and DRT were the rhizosphere soil samples of healthy tobacco plants; ARJ, BRJ and DRJ were the stem tissue of
healthy tobacco plant; ARBJ, BRBJ and DRBJ were the stem tissue of healthy tobacco plants (corresponding to
the stem group at the symptomatic-asymptomatic junction stem tissue).
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Figure 5.

Heatmap of the relative abundance of genera identified in each sample. RAT, RBT and RCT were the

rhizosphere soil samples of bacterial wilt tobacco plants; RAJF, RBJF and RCJF were the stem tissue of bacterial
wilt tobacco plants; RABJ, RBBJ and RCBJ were the symptomatic-asymptomatic junction stem tissue; ART,
BRT and DRT were the rhizosphere soil samples of healthy tobacco plants; ARJ, BRJ and DRJ were the stem
tissue of healthy tobacco plant; ARBJ, BRBJ and DRBJ were the stem tissue of healthy tobacco plants
(corresponding to the stem group at the symptomatic-asymptomatic junction stem tissue).
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Figure 6.

Samples distances heatmap on OTU. RAT, RBT and RCT were the rhizosphere soil samples of

bacterial wilt tobacco plants; RAJF, RBJF and RCJF were the stem tissue of bacterial wilt tobacco plants; RABJ,
RBBJ and RCBJ were the symptomatic-asymptomatic junction stem tissue; ART, BRT and DRT were the
rhizosphere soil samples of healthy tobacco plants; ARJ, BRJ and DRJ were the stem tissue of healthy tobacco
plant; ARBJ, BRBJ and DRBJ were the stem tissue of healthy tobacco plants (corresponding to the stem group at

the symptomatic-asymptomatic junction stem tissue).

actamicro@im.ac.cn



WIS HISE | A P44, 2019, 59(10)

1995

40 F « GBTU
ZCTU
4 GBI
+7C]
tv ZCJ2
+ GBI2

[
(=]

PC2 (20.97%)
(]
@

40t

—60 —40 -20 0 20
PC1 (41.57%)

7. OTU KFEERS
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were included); GBJ: Stem tissue of bacterial wilt
tobacco plants (Three samples of RAJF, RBJF and
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stem tissue) (Three samples of ARBJ, BRBJ and
DRBJ were included).
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Bacterial community structure and diversity of rhizosphere soil
and stem of healthy and bacterial wilt tobacco plants
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Abstract: [Objective] To understand the bacterial community structure and diversity of healthy and bacterial wilt
tobacco plants in rhizosphere soil, diseased stem tissue, symptomatic-asymptomatic junction stem tissue, and
non-infected stem tissue. [Methods] The V3-V4 region of the bacterial 16S rRNA gene in soil and stem tissue was
amplified, and the amplified fragments were sequenced using Illumina MiSeq high-throughput sequencing
technology. [Results] Proteobacteria were the dominant phylum in all samples. Bacteroidetes and Acidobacteria
were the dominant phyla in all rhizosphere soil. Cyanobacteria was the dominant phylum in non-infected stem
tissue; and Cyanobacteria and Firmicutes were dominant in diseased stem tissue and symptomatic-asymptomatic
junction stemtissue. The dominant genera in all rhizosphere soil were Ralstonia, Pseudomonas and Sphingomonas.
The dominant genera of tobacco stem were Ralstonia and Pseudomonas. [Conclusion] Compared with non-infected
tobacco plants, the richness and diversity of bacterial community in rhizosphere soil and stem tissue of bacterial
wilt tobacco plants were generally greater. Bacterial wilt is a typical soil-borne disease, although the pathogen
Ralstonia solanacearum can spread and expand in the vascular bundles, it mainly distributes in the soil. Therefore,
the control of bacterial wilt should not be limited to the tobacco plant itself, but targeting the pathogen in field soil
may strengthen the control efforts.

Keywords: Illumina high-throughput sequencing, bacterial diversity, community structure, tobacco bacterial wilt,
Ralstonia solanacearum
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