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Endophytic bacteria diversity of Aspidistra Ker-Gawl. and their
antimicrobial activities

FANG Xiao-Mei® BAI Jing-Lin® YOU Xue-Fu'! MA Bai-Ping?
ZHANG Yu-Qin* YU Li-Yan®
(1. Institute of Medicinal Biotechnology, Chinese Academy of Medical Sciences & Peking Union

Medical College, Beijing 100050, China)
(2. Institute of Radiation Medicine, Academy of Military Medical Sciences, Beijing 100850, China)

Abstract: [Background] Medicinal plants constitute the huge diversity of endophytic bacteria.
These microbes have potential to synthesis of numerous novel compounds that can be exploited in
pharmaceutical industries. [Objective] For the purpose of exploring the pharmaceutically potential of
the endophytes in medicinal plants and finding antimicrobial secondary metabolites, endophytic
bacteria diversity of Aspidistra Ker-Gawl. was investigated. [Methods] After surface sterilization,
the tissue fragments of 13 plants, which were classified into 9 different species, were inoculated onto
5 diverse isolation media. Duplicate isolates were eliminated by colony properties. Based on 16S
rRNA gene sequencing results, Neighbour-Joining phylogenetic tree was constructed to analyze the
endophytic bacteria diversity in Aspidistra spp. All the non-duplicated isolates were fermented with
two kinds of media. The antimicrobial activities of the endophytic motablisms were detected with
5 testing strains, including Mycobacterium smegmatis ATCC 700044, Xanthomonas oryzae PXQO99A,
Candida albicans ATCC 10231, Klebsiella pneumoniae ATCC 700603 and resistant strain
Enterococcus faecalis HH22. [Results] A total of 234 endophytic bacteria were isolated from
different plant tissues and 156 non-duplicated strains were confirmed after colony properties
checking. These endophytic bacteria strains were classified into 3 phyla, 10 orders, 22 families and
29 genera. Notably, Streptomyces sp., Bacillus sp., Microbacterium sp., Paenibacillus sp. and
Rhizobium sp. were the predominant species in Aspidistra spp., and 6 potential novel species were
found. The fermentation broth from 38 isolates (23.7%) showed antimicrobial activities.
[Conclusion] The data of this study showed an unexpected diversity of endophytes inside the
Aspidistra tissues, and suggested that endophytic bacteria of the Aspidistra tissues are promising
sources of new natural secondary metabolites with favorable antimicrobial activities.

Keywords: Aspidistra, Endophytic bacteria, Diversity, Antimicrobial activity
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x1 WKEEEYAERAESBER
Table 1 Endophytic bacteria isolated from Aspidistra spp.

() ()

: : : . ()
Plant No.  Species of Aspidistra  Plant tissue Strain E:Jfr;; trjsrr; :is:SI:;zd from Strain rc]jlijget;ee;st Ezlgitsd from Total
Root Leaf M1 M3 M4 M5 M6
1 18 0 1 0 0 14 3 18
A. retusa 0 0 0 0 0 0 0 0
2 13 0 1 2 3 5| 2 13
A. guizhouensis 0 3 0 1 2 0 0 3
3 18 0 0 4 7 4 3 18
A. liboensis 0 10 2 4 0 1 3 10
4 25 0 3 9 2 8 3 25
A. pingtangensis 0 0 0 0 0 0 0 0
5 9 0 0 4 0 1 4 9
A. fungilliformis 0 0 0 0 0 0 0 0
6 8 0 5 0 1 1 1 8
A. fungilliformis 0 1 0 0 0 1 0 1
7 16 0 S 1 2 2 8 16
A. sichuanensis 0 11 4 2 0 0 5 11
8 15 0 6 0 0 2 7 15
A. sichuanensis 3 1 0 0 2 0
9 0 1 0 1 1 4
A. sichuanensis 0 0 0 0 0 0
10 16 0 3 4 5 0 4 16
A. linearifolia 0 3 1 0 0 2 0 3
11 15 0 12 1 2 0 0 15
A. linearifolia 5 0 3 2 0 0
12 0 0 0 B 0 2
A. longipetala 3 0 1 1 1 0
13 23 0 3 4 6 5| 5 23
A. elatior 0 7 1 1 2 1 2 7
13 26 188 46 47 41 39 51 56 234
Subtotal 13 Species, 26 Tissues
Eztaxon
GenBank ClustalX
16S rRNA 1.8
EzTaxon (http://www.eztaxon.org)?? [23] MEGA 5.0 [24]
16S rRNA (Neighbour-Joining)
(http://bioinfogp.
cnb.csic.es/tools/venny) Venn 1.7 EERIEEMYENE
( ) 2
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(
Al A2 B1 [&] 9 13 26
B2 ) 28°C 200 r/min 6d  7.5mL 234 (1
4°C 6000 r/min 10 min 1
7.5 mL 4°C
1 mL DMSO M5 M6
6 mm 51 56
40 ul 22 MIMBMENEMAEABEIEKANES
18 h 7o

2 RS0
21 BERMEERNEAESBER

Root tissues

[ Bacteria groups only isolated [ Bacteria groups isolated
from both roots and leaves

from roots

Achromobacter sp.
Amycolatopsis sp.
Ancylobacter sp.
Bosea sp.
Leifsonia sp.
Methylobacterium sp.
Micrococcus sp.
Nocardia sp.
Ochrobactrum sp.
Pseudomonas sp.
Rhodococcus sp.
Tardiphaga sp.
Terribacillus sp.

Bl SEREEERREFIZARELR

Bacillus sp.

Brachybacterium sp.
Brevibacterium sp.
Curtobacterium sp.
Lysinibacillus sp.
Microbacterium sp.

156
16S rRNA EzTaxon
29 Venn (1)
(Bacillus) (Streptomyces)

Leaf tissues

(20.7%)

Bacteria groups only isolated
from leaves
Acinetobacter sp.
Herbaspirillum sp.
Nesterenkonia sp.
Variovorax sp.
Xanthomonas sp.
Micromonospora sp.

Paenibacillus sp.

Rhizobium sp.

Stenotrophomonas sp.

Streptomyces sp.

BRI MR LB Venn B

Figure 1 Venn map of endophytic bacteria groups isolated from different plant tissues of Aspidistra spp.
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10 23 MR EERANEMAEET 16S rRNA EE
345% 13 ( o8I RIS
Achromobacter sp. Amycolatopsis sp. Ancylobacter sp. 16S rRNA
) 448% 6 €))] 16S rRNA
( Acinetobacter sp. ( 2 156
Herbaspirillum sp.  Nesterenkonia sp. ) 20.7% 3

Microbacterium spp. (20 strains)

Curtobacterium spp. (4 strains)
99

Leifsonia spp. (4 strains)
Microbacterium sp. 115B-00159 (MG279060)
Micrococcus sp. [15A-00120 (MG272395)
Nesterenkonia spp. (2 strains) . .
99 , . Actinobacteria
Brachybacterium spp. (2 strains) 5 Orders

Micromonospora sp. 115A-00487 (MG272394) — 8 Families
99 iy f e . vt 12 Genus
Brevibacterium spp. (3 strains) 36 Isolates
Nocardia sp. 115A-00441 (MG272396)

Rhodococcus spp. (3 strains)

99

99

29 Amycolatopsis spp. (3 strains)
29 54 )
Streptomyces spp. (41 strains)
9 Lysinibacillus spp. (4 strains)
99 e o e Firmicutes
99 Paenibacillus spp. (11 strains) | Orders
50| —— Terribacilius sp. [15B-00150 (MG279059) 3 Families
4 Genus
81 ? Bacillus spp. (26 strains) 42 Isolates
.l
99619 Stenotrophomonas spp. (5 strains)
70 L Yanthomonas sp. [13B-00129 (MG272398)
4|— Pseudomonas sp. [15B-00144 (MG272397)
99 96 Acinetobacter sp. [15B-00122 (MG272403)
Variovorax sp. 115B-00126 (MG272399) )
L Herbaspirillum sp. 115B-00249 (MG272400) };‘gﬁ%‘;g‘?‘c”a
73 99= Achr bacter spp. (2 strains) - 11 Families
C “
70 26 i Bosea spp. (3 strains) 13 Genus
Q¢ _|_— . 28 Isolates
99 Tardiphaga sp. T15B-00239 (MG272401)
" Methvlobacterium sp. 115B-00203 (MG272402)
99 Lt{l:?d:mbacmm: sp. I1SB-00177 (MG279002)
: Ancylobacter sp. 115B-00160 (MG279061)
— 9L Rhizobium spp. (9 strains) .
0.02 99

B 2 156 HRENIRIEE N EMEE T 16S rRNA EREFFIMEN RS A4 B
Figure 2 Neighbour-Joining phylogenetic tree based on the 16S rRNA genes sequence of 156 endophytic bacteria isolated
from Aspidistra spp.

NCBI

1000 0.02 .
Note: Numbers after the spp. indicate the number of isolated strains; NCBI accession numbers were listed behind strain numbers.
Numbers at nodes indicate percentage levels of bootstrap support based on a Neighbour-Joining analysis of 1 000 resampled datasets.
The scale bar indicates 0.02 substitutions per nucleotide position. The strains marked bold font indicate the potential novel or rare species.
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10 22 29 86 Streptomyces (19 ) Bacillus (14 )
55.1% 5 8 12 Paenibacillus (3 )
42 26.9% Bacillales 3
4 28 17.9% 4 38
1 13 (2 ( 2
(Streptomyces) (Bacillus)
(Microbacterium) (Paenibacillus) 12 Al
41 26 20 11 19 A2
(3) Ochrobactrum 2
Stenotrophomonas  Variovorax Herbaspirillum B1
Achromobacter Tardiphaga
7 16S rRNA 3 WE%®R
98.5%
( 5 9
(Microbacterium) (Nesterenkonia) ( )
(Paenibacillus) 234
(Ancylobacter) (Brevibacterium) M5
(Stenotrophomonas) ( ) M6 ( )
[25]
24 R HFARE R - (M)
Y
(Mycobacterium smegmatis
ATCC 700044) (Xanthomonas oryzae
PX099A) (Candida albicans ATCC
10231) (Klebsiella pneumoniae ATCC 16S rRNA
700603) HH22 (Enterococcus faecalis 156
HH22) 156
624
(
38 48
23.7% ( 2)
31
( >10 mm)
25 2 [27-29]
23
7
38 16S rRNA
( 2
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