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Diversity and antimicrobial activity of endophytic bacteria
isolated from Lycium barbarum of Ningxia
DU Xiao-Ning XU Hui-Juan HUANG Pan-Pan DAI Jin-Xia"
(School of Life Science, Ningxia University, Yinchuan, Ningxia 750021, China)

Abstract: [Objective] The purpose of this study was to investigate the distribution, diversity and
antimicrobial activity of endophytic bacteria of Lycium barbarum L. of Ningxia. [Methods] The 16S
rRNA gene sequencing and agar diffusion were employed to explore the diversity and antimicrobial
activity of endophytic bacteria isolated from different organs and tissues of Lycium barbarum L..
[Results] Total of thirty-four isolates were obtained. The result of diversity analysis showed that these
isolates could be phylogenetically classified into 11 genera and 7 families, based on their 16S rRNA
gene sequencing. The quantity and clonal composition of bacterial communities were distinct from
various tissues. The quantity of endophytic bacteria in the different tissues was in order of roots >
leaves > flowers > fruits; the diversity of bacteria was flowers > roots > leaves > fruits. Additionally,
Bacillus spp. was a predominant species and was isolated in all tested tissues. Analysis of antimicrobial
activity demonstrated that 76.5% of isolates had an antimicrobial activity against at least one of the five
tested pathogenic bacteria, among which Bacillus R2, R7, L3 and Brevundimonas R3 displayed
significant antimicrobial activity against the plant pathogens Colletotrichum nigrum and Exserohilum
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turcica. Of note, the majority of isolates showed weak inhibition effect against Escherichia coli and
Staphylococcus aureus. [Conclusion] Endophytic bacteria of Lycium barbarum L. are genetically
diverse and most of them have a strong inhibitory activity against plant pathogenic fungi.

Keywords: Lycium barbarum, Endophytic bacteria, Genetic diversity, Antimicrobial activity,
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Table 1 Diversity of endophytic bacterial in Lycium barbarum

VAL A= 2 BT T R i # J& ERSERES P4 [l

Endophytic bacteria No. Family Genus BLAST results Identity (%)
R3 Caulobacteraceae Brevundimonas Brevundimonas vesicularis KF818658 100
R4,12 Moraxellaceae Acinetobacter Acinetobacter Iwoffii KC816553 99
R11, R12, R1, R2, R8, R7, Bacillaceae Bacillus Bacillus thuringiensis KF935650
F13, F2, F10, F12, F6, Bacillus sp. KF863878
F18, L3, G1, G9 Bacillus licheniformis KF952565 100
L1 Staphylococcus Staphylococcus saprophyticus JX428964 99
R9, F15 Oceanobacillus Oceanobacillus manasiensis HG931336 100
F11, F9 Terribacillus Terribacillus goriensis JX155764 100
R6, F1 Rhodobacteraceae Paracoccus Paracoccus yeei GU083584 100
F4, F8, G4, Pseudomonadaceae  Pseudomonas Pseudomonas sp. AB480754 99
F3 Xanthomonadaceae  Xanthomonas Xanthomonadaceae bacterium EU313793 99
L5, F5 Stenotrophomons Stenotrophomonas sp. JQ917800 100
G2, G12, G7 Enterobacteriacea Pantoea Pantoea agglomerans FJ357834 100

{E: L. R, F. GRS TS . ARE . LRI A A0 .

Note: L, R, F, G respectively represent to endophytic bacteria isolated from leaves, root, flowers and fruits of Lycium barbarum.
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Figure 1 Phylogenetic analysis of endophytic bacteria 16S rRNA gene in Lycium barbarum
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Table 2 Antimicrobial activity of endophytic bacteria in Lycium barbarum

Endophytic bacteria tap ai rz(;zccus Escherichia coli graﬁjt’:g;:ltm ¢ :ZZZ; u sz:ziclaum
Bacillus RI12 + + + + N
R8 4= +* = i F
R2 4 4 AR Snininiy AHEER
R7 A A A A AR
L3 A A A A A
R1 - +* A= = A=
RI11 s = = i A
Gl - = A= = =
G9 - - - = ++
F10 = = = = =
FI12 - - - - -
F2 - - - - —
F13 = = = = =
F18 = = = = =
F6 = = = = =
Brevundimonas R3 + + + - -
Stenotrophomons 15 + + + T+ T+t
F5 A A A A ++
Terribacillus F9 + + — T+ +
F11 s 4 i A A
Staphylococcus L1 + _ — + T+t
Paracoccus R6 + - - - +
F1 s = = = A
Pseudomonas F4 & - — - _
F8 - + = = =
G4 - - = A A
Acinetobacter L2 + — - — +
R4 - - - - -
Oceanobacillus R9 = - - ++ _
F15 - - - - -
Xanthomonas F3 = 4 - — _
Pantoea G2 - = = 4 T+
G7 = = = AHF ++
G12 - - ++++ = =

TE: BB AR mm)FORIIETE Y, +: 105 ++: 107205 +++: 20-30; ++++: 30-40;5 +Hk 40-50. - JCHIE .

Note: The antimicrobial activities are expressed by the inhibition zone diameter (millimeter): +: O<Inhibition zone diameter<10; ++: 10<
Inhibition zone diameter<20; +++: 20 <Inhibition zone diameter<30; ++++: 30 <Inhibition zone diameter<40; +++++: 40 <Inhibition zone
diameter<50. —: Isolates showed no antimicrobial activity.
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B2 HIT A A Y B SR
Figure 2 The anti-bacteria effects of the Lycium barbarum

{E: B AL B, E. FAHIC. D25l AR BT R RBES 2 Al st i A9 L.

Note: A part of isolates against Exserohilum turcica (A, B, E, F) and Colletotrichum nigrum (C, D).
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