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Characterization of endophytic bacterial communities from
leaves and stems of two ecotype of Sedum alfredii by
high-throughput sequencing
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Abstract: [Objective] The ability of accumulation of Zn and Cd between the hyperaccumlating and
non-hyperaccumulating ecotypes of Sedum alfredii differed significantly, which might be related to
their endophytic bacterial communities. Thus, the objective of this study is to investigate and
compare the endophytic bacterial communities between two ecotypes of S. alfredii. [Methods] By
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using high-throughput sequencing technique, a research on the diversity of endophytic bacterial
communities in leaves and stems samples of the hyperaccumulating and non-hyperaccumulating of S.
alfredii was conducted. The samples of the hyperaccumulating of S. alfredii were collected from an
old lead-zinc mine located in Quzhou city, the west of Zhejiang province, and the
non-hyperaccumulating of S. alfredii were collected from a tea garden located in Jiuxi, Hangzhou
city, the north of Zhejiang province. [Results] A total of 366 783 sequences and 39 948 operational
taxonomic units (OTUs) were obtained from the four samples (at the level of 97%). The index of
Shannon indicated that endophytic bacterial biodiversity in the leaves of two ecotype of S. alfredii
were consistenly higher than in the stems, endophytic bacterial biodiversity in the leaves of
hyperaccumulator ecotype of S. alfredii were higher than in the leaves of non-hyperaccumulator
ecotype of S. alfredii, while the reverse was true for the stem samples. Endophytes in the leaves and
stems samples of the hyperaccumulator ecotype of S. alfredii included 26 and 21 phyla, 123 and
117 families respectively, while the non-hyperaccumulator ecotype of S. alfredii included 43 and
22 phyla, 175 and 83 families respectively. In addition, the most abundance associated with the four
sample libraries were consistently found to be related to Proteobacteria, Bacteroidetes, Firmicutes,
Actinobacteria and Cyanobacteria. On the genus level, the most abundance bacteria associated with
the leaves and stems of hyperaccumulator ecotype of S. alfredii were Synechococcus and
Plesiomonas, while Pseudomonas and Dechloromonas were for the leaves and stems of
non-hyperaccumulator ecotype of S. alfredii. [Conclusion] Diverse communities endophytes inhabit
leave and stems of the two ecotype of S. alfredii, while the most endophytes diversity of the four
samples was the leave of hyperaccumulator ecotype of S. alfredii.

Keywords: Sedum alfredii, Endophytic bacterial biodiversity, High-throughput sequence
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Table 1 Physicochemical properties of the rhizosphere soils of two ecotypes of S. alfiedii

Physicochemical properties Hyper accumulator Non-hyper accumulator
Organic matter (g/kg) 35.52+2.39 42 14+1.15
Total N (g/kg) 2.00+0.08 2.18+0.02
Alkali-hydrolyzale N (mg/kg) 58.50+2.93 148.23+8.97
Total K (g/kg) 19.03£1.77 11.28+0.32
Available K (mg/kg) 121.7+1.97 123.9944.15
Total P (g/kg) 1.02+0.00 0.69+0.05
Available P (g/kg) 11.75+0.80 60.18+3.38
pH 5.90+0.06 3.90+0.09
Total Cd (mg/kg) 31.33+0.32 0.06=0.01
Available Cd (mg/kg) 0.59+0.01 0.01+0.00
Total Pb (mg/kg) 5756.73+162.77 25.47+0.49
Available Pb (mg/kg) 0.26+0.01 0.39+0.02
Total Zn (mg/kg) 2363.02£17.16 70.93+0.61
Available Zn (mg/kg) 8.55+0.07 1.64+0.10

+ (n=3)

Note: Values are mean =+ standard deviation (#=3), the same below.

F2 HmBEBENFLER OTUs K2

Table 2 Summary of high-throughput sequencing data and number OTUs

OTU

Sample name Original sequence number Available sequence number Valid serial ratio (%) Numbers of OTU
NHL 204 252 143 567 70.29 18 724
HL 156 546 108 590 69.37 10 904
NHS 95 478 60 765 63.64 4964
HS 91 543 53 861 58.84 5356
NHL HL NHS
HS

Note: NHL: The leaves of non-hyperaccumulator ecotype of S. alfredii; HL: The leaves of hyperaccumulator ecotype of S. alfredii; NHS:
The stems of non-hyperaccumulator ecotype of S. alfredii; HS: The stems of hyperaccumulator ecotype of S. alfredii.

*3 AMAESEERERXRM. ZEABHNEED o ZHFMEEH

Table 3 Alpha diversity of endophytic bacteria in the leaves and stems samples of two ecotypes S. alfiedii

Alpha diversity Chaol ACE Shannon npShannon Simpson
NHL 115 647 273 963 4.47 4.81 0.16
HL 70 511 196 906 5.03 5.23 0.04
NHS 31219 76 451 4.47 4.63 0.06
HS 30 852 76 671 3.31 3.54 0.18
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Figure 1 The relative abundance of endophytic bacteria communities at phylum levels in the leaves and stems samples of
two ecotypes S. alfredii
NHL HL NHS HS

Note: NHL: The leaf of non-hyperaccumulator ecotype of S. alfredii; HL: The leaf of hyperaccumulator ecotype of S. alfredii; NHS: The stem of
non-hyperaccumulator ecotype of S. alfredii; HS: The stem of hyperaccumulator ecotype of S. alfredii.
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Figure 2 The relative abundance of endophytic bacteria communities at class levels in the leaves and stems samples
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Figure 3 The relative abundance of endophytic bacteria communities at family levels in the leaves and stems samples

of two ecotypes S. alfiedii
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Figure 4 The relative abundance of endophytic bacteria communities at genus levels in the leaves and stems
samples of two ecotypes S. alfiedii

x4 AMESEERMRXMN. EALESHENEXRE

Table 4 Spearman correlations between the leaf and stem tissue in two ecotypes Sedum alfredii

NHL HL NHS HS
NHL 0.00 0.29 0.42 0.29
HL 0.00 0.27 0.24
NHS 0.00 0.28
HS 0.00
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Figure 6 The heatmap plot depicts the relative percentage of each bacterial family within 4 samples

Note: The percentage of each endophytic bacteria clustering on the vertical axis; The 4 samples clustering on the horizon-axis; The relative
values for bacterial family are indicated by color intensity with the legend indicated at the top left corner.
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