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Bacterial diversity and communities in different parts of the
medicinal plant Capparis spinosa L.
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Abstract: [Objective] To understand the bacterial community structures, species composition,
and diversity in different parts of the medicinal plant Capparis spinosa L., so as to provide a
theoretical basis for developing the microbial resources in medicinal plants and revealing the
interactions between microorganisms and hosts. [Methods] The aboveground tissue (fruit and
stem) samples of plants and soil (rhizosphere soil and bulk soil) samples were collected.
High-throughput sequencing of bacterial 16S rRNA gene hypervariable regions V5-V7 and
V3-V4 was employed to compare the bacterial community structure, species composition, and
function in different samples. [Results] A total of 3 649 (operational taxonomic unit, OTUs)
were annotated for the sequencing results of the four samples, belonging to 1 051 genera, 464
families, 248 orders, 88 classes of 34 phyla. The bacterial diversity in soil samples was higher
than that in plant samples, following the trend of rhizosphere soil>bulk soil>stems>fruits. The
bacterial diversity in fruits was always the lowest and significantly lower than that in
rhizosphere soil. At the phylum level, Proteobacteria was dominant in plant samples,
Proteobacteria and Actinobacteriota in rhizosphere soil, and Firmicutes and Actinobacteriota
in bulk soil. At the genus level, Achromobacter, Erwinia, Enterococcus, Exiguobacterium,
Lactobacillus, and Klebsiella were dominant in the plant samples, and Planomicrobium,
Kocuria, Paenibacillus, Streptomyces, Microvirga, and Arthrobacter in the soil samples. The
beta diversity analysis indicated that the bacterial community structure had significant
differences between plant samples and soil samples and was similar in the same type of
samples. [Conclusion] The bacterial diversity and abundance in soil samples were higher than
those in plant samples, and the bacterial community structure varied between different parts of
Capparis spinosa L. The findings provide accurate microbial information for exploring the
function of and utilizing the bacteria in this medicinal plant.

Keywords: Capparis spinosa L.; plant endophyte; rhizospheric bacteria; community structure;
diversity
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=1 FRIFBUAEEE o ZHMIELY
Table 1

2k W 49 (Actinobacteria) . o- 7% & H 4N
(Alphaproteobacteria). 2R, 5L H 4 B 49 7 4l
LR AS [R)EBASE TIA FT 25 5 o ERE A 2L rp y-AR
TR 7 2 X DR A, A SR SR 2 rh (R A G = B 43
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MR o-BIE A . LR y-ETE 4,
AR B 4358 23.67% ., 19.43%F1 16.32%. JE
R 1 v 2 F00 T 17 40 IS TR 2 o R 3, ARk
FEA N 44.13%F1 36.33%.

Alpha diversity index of bacterial communities in different parts

Samples Sobs Ace Chaol Shannon Coverage (%)
FE 196.00+132.38b 218.08+123.08b 228.59+124.08¢c 1.73£1.37b 99.93+0.017 5
SE 596.67+605.89ab 808.24+536.56a 699.30+542.95bc 2.33+2.43a 99.81+0.162 6
RS 1307.33+121.56a 1469.60+:121.86a 1472.51£121.95a 5.47+0.32a 99.38+0.044 8
BS 841.67+280.95ab 1 057.15+£241.66a 1 052.20+250.48ab 3.48+1.21a 99.41+0.069 9

The diversity index data in the table are the means+SD (standard deviation). Different letters in the same column indicate

significant difference between samples at P<0.05 level.
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Figure 1

Shannon index-based rarefaction curve (A) and species accumulation boxplot (B) of bacterial

communities in different parts. The species accumulation boxplot reflects the numerical distribution of the
observed species number, the horizontal axis is sample size, vertical coordinate is the number of OTUs
observed for 100 (default) sampling runs at that sample size. In the box, top and bottom end lines represent
upper and lower quartiles (Interquartile range, IQR), median line represent median value, top and bottom edges
represent maximum value and minimum value (extreme values within IQR range of 1.5 times). FE, SE, RS, BS
represent fruit endosphere, stem endosphere, rhizosphere soil and bulk soil, respectively. The same below.
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Figure 2 Species composition of bacteria at phylum (A), class (B) level in fruit, stem, rhizosphere soil and
bulk soil. The “others” represents the sum of bacterial taxa with relative abundance of less than 1%.
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Figure 3 The relative abundance of bacterial genera in fruit, stem, rhizosphere soil and bulk soil.
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Figure 4 Common species composition of bacterial communities in fruit, stem, rhizosphere soil and bulk soil.
Different colors indicate different species, and the area of the pie indicate the percentage of that species.

*2 RWLHRE, = REFELE, ERFLRGEAER

Table 2 Endemic bacterial genera in fruit, stem, rhizosphere soil and bulk soil of Capparis spinosa L.

Samples Genus Taxonomic affiliation Percentage (%)
FE Brevibacterium P: Bacteroidetes; C: Bacteroidia; F: Flavobacteriaceae 11.53
Pseudoalteromonas P: Proteobacteria; C: Gammaproteobacteria; F: Pseudoalteromonadaceae 9.91
Hydrogenophilus P: Proteobacteria; C: Gammaproteobacteria; F: Hydrogenophilaceae 7.19
\Vibrio P: Proteobacteria; C: Gammaproteobacteria; F: Vibrionaceae 7.19
Gaetbulibacter P: Bacteroidetes; C: Bacteroidia; F: Flavobacteriaceae 5.56
SE Trichococcus P: Firmicutes; C: Bacilli; F: Carnobacteriaceae 6.68
Propioniciclava P: Actinobacteriota; C: Actinobacteria; F: Propionibacteriaceae 4.03
Hydrogenophaga P: Proteobacteria; C: Gammaproteobacteria; F: Burkholderiaceae 3.06
Candidatus-Competibacter P: Proteobacteria; C: Gammaproteobacteria; F: Competibacteraceae 2.92
Thiogranum P: Proteobacteria; C: Gammaproteobacteria; F: Ectothiorhodospiraceae 2.50
RS Niastella P: Bacteroidetes; C: Bacteroidia; F: Chitinophagaceae 12.56
Pseudoful vimonas P: Proteobacteria; C: Gammaproteobacteria; F: Rhodanobacteraceae 10.45
Rhabdobacter P: Bacteroidetes; C: Bacteroidia; F: Spirosomaceae 10.06
Cupriavidus P: Proteobacteria; C: Gammaproteobacteria; F: Burkholderiaceae 5.50
Roseiflexus P: Chloroflexi; C: Chloroflexia; F: Roseiflexaceae 3.65
BS Desemzia P: Firmicutes; C: Bacilli; F: Carnobacteriaceae 23.88
Marinilactibacillus P: Firmicutes; C: Bacilli; F: Carnobacteriaceae 17.84
DSSF69 P: Proteobacteria; C: Alphaproteobacteria; F: Sphingomonadaceae 4.67
Pseudohongiella P: Proteobacteria; C: Gammaproteobacteria; F: Pseudohongiellaceae 2.01
Sackebrandtia P: Actinobacteriota; C: Actinobacteria; F: Micromonosporaceae 1.46

The percentages indicate the proportion of specific species among total endemic species. P: Phylum; C: Class; F: Family.
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Figure 5 Bacterial community structure assessed by principal coordinate analysis (PCoA) (A) based on

Bray-Curtis distance and hierarchical cluster tree (B).
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