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Diversity and antimicrobial activity of endophytic actinobacteria

isolated from Melia toosendan Sieb. et Zucc.

LIAO Ping' ZHAO Chong' ZHANG Han-Neng' LIU Mao-Ke® Petri Penttinen’
ZHANG Xiao-Ping' ZHAO Ke"

(1. Department of Applied Microbiology, College of Resource and Environment, Sichuan Agricultural University, Chengdu,
Sichuan 611130, China)
(2. Rice and Sorghum Institute, Sichuan Academy of Agricultural Sciences, Luzhou, Sichuan 646000, China)
(3. Department of Environmental Sciences, University of Helsinki, Helsinki, Fin-00014, Finland)

Abstract: [Objective] In order to explore new potential agricultural biocontrol actinobacteria strains
and discover drug lead compounds, the diversity of endophytic actinobacteria isolated from
medicinal Melia toosendan Sieb. et Zucc. were researched. [Methods] 148 endophytic actinobacteria
were isolated from Melia toosendan Sieb. et Zucc. collected in Ziyang, Suining of Sichuan Province
and Chongqing by four isolation medium. Based on morphological characteristic, 60 isolates were
selected and analyzed by 16S rRNA-RFLP, the representative strains were further sequenced.
Antibacterial activity of 60 strains were evaluated by three bacteria and six pathogenic fungi strains,
respectively, and the genes coding for polyketide synthases (PKSI, PKSII), nonribosomal peptide
synthetase (NRPS) and halogenated enzyme gene (Halo) were amplified. [Results] 60 strains of
actinobacteria were divided into 10 clusters based on 16S rRNA-RFLP analysis, 25 strains of
representative strains belonging to 7 genera: Streptomyces, Micromonospora, Planotetraspora,
Streptosporangium, Nocardiopsis, Prauseria, Microbispora, the genus Streptomyces accounted for
73.3%. An evaluation of antimicrobial activity showed most isolates possessed activity towards
pathogenic bacteria and fungi. The frequency of PCR amplification of 4 synthesis genes was
10%—55%. [Conclusion] This study indicated that endophytic actinobacteria associated Melia
toosendan Sieb. et Zucc. are abundant and the distribution is influenced by sampling sites and plant
organs, which possessed potential diverse bioactivities and can be further explored.

Keywords: Melia toosendan Sieb. et Zucc., Endophytic actinobacteria, Diversity, Antibacterial activity
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Figure 1 Dendrogram of UPGMA obtained from 16S rRNA-RFLP of endophytic actinobacteria from Melia toosendan
Sieb. et Zucc.
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Figure 2 The colonial morphology of endophytic actinobacteria from Melia toosendan Sieb. et Zucc.
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Table 1 Isolation and identification of endophytic actinobacteria strains

Strains Accession  Geographic . RFLP . Similarity
No. No. B Medium Organ Sl Closest species (GenBank No.) (%)
L4 KU204669 SPA la Streptomyces phaeochromogenes ATCC 23945" 96.9
(AB184738)

L53 HF la

L40 TWYE la

L28 TWYE la

L14 KU204670 TWYE la Streptomyces phaeochromogenes ATCC 23945" 97.1
(AB184738)

L73 HF la

L36 M la

L55 KU204671 MJ la Streptomyces phaeochromogenes ATCC 23945" 95.4
(AB184738)

P78 KU204672 SPA 1b Streptomyces rishiriensis ATCC 148127 (EF178682) 99.4

P36 HF 1b

P46  KU204673 MJ 2a  Streptomyces sannanensis ATCC 31530" (AB184579)  98.8

P47 MJ 2a

P9 HF 2a

P11 M 2a

P4 HF 2a

P34 SPA 2a

L31 HF 2a

L20  KU204674 MJ 2a  Streptomyces sannanensis ATCC 31530" (AB184579)  98.4

L82 SPA 2a

P17 KU204675 MJ 2b Streptomyces cinereorectus ATCC 43679" (AB184646) 97.7

L79 SPA 3a

P83  KU204676 HF 3a  Streptomyces parvulus ATCC 12434T (AB184326) 97.4

L78 MJ 3a

L23 MJ 3b

P59 KU204677 MJ 3b Streptomyces ambofaciens ATCC 23877" (AB184182) 99.1

P35 MJ 3b

P21 KU204678 SPA 3b Streptomyces ambofaciens ATCC 23877" (AB184182) 98.1

P2 SPA 3b

P1 KU204679 SPA 3b Streptomyces ambofaciens ATCC 23877" (AB184182) 100

P22 SPA 3b

P84 HF 3b

P58 TWYE 3b

P32 KU204680 MJ 3b Streptomyces ambofaciens ATCC 23877" (AB184182) 99.5

L19 KU204681 SPA 3c Streptomyces ambofaciens ATCC 23877" (AB184182) 99.2

L26 MJ 3c

L40 HF 3c

L10 KU204682 HF 3c Streptomyces ambofaciens ATCC 23877" (AB184182) 99.4

)
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C )

LP3 MJ 3c

P41 KU204683 MJ 3c Streptomyces ambofaciens ATCC 23877" (AB184182) 99.8
L62 KU204684 SPA 4a Streptomyces venezuelae ATCC 10712 (AB045890) 99.4
L90 HF 4a

L45 HF 4a

L11 HF Sa

L89 KU204685 MJ Sa Micromonospora humi JCM 152927 (GU459068) 100
L42 KU204686 SPA 5b Micromonospora coxensis JCM 13248" (AB241455) 99.6
L02 SPA 5b

L75 KU204687 HF 6a Micromonospora fulviviridis ATCC 35574 (X92620) 99.4
L83 TWYE 6a

L32 TWYE 6a

L98 M7 6a

LO10 SPA 6b

P23 KU204688 TWYE 6b Micromonospora coxensis JCM 13248" (AB241455) 97.3
P16 KU204690 SPA 7 Nocardiopsis alba DSM 43377" (X97883) 100
L5 KU204691 SPA 8 Streptosporangium vulgare DSM 43802" (U48999) 99.6
L99 HF 8

P18 KU204693 SPA 9 Prauserella aidingensis DSM 45266 (F1444994) 100
L50 KU204689 HF 10 Microbispora rosea DSM 43839 T (D86936) 99.2
L54 KU204692 TWYE 10 Planotetraspora  phitsanulokensis JCM  17937" 100

(FJ426332)
HF MJ SPA TWYE

Note: HF: D-(+)-Trehalose-dihydrate L-Proline medium; MJ: Xylan-L-arginine medium; SPA: sodium propionate medium; TWYE: Yeast
extract medium.

2.3 RESMERARNAEMREEZFEMN

HF, 20
[ TWYE
SPA ( 6
R @> > (©
[C]HF
SPA, 18
MJ,

3 AEEFE S BE
Figure 3 The number of endophytic actinobacteria ()]
isolated by four culture medium
HF MJ
SPA TWYE

Note: HF: D-(+)-Trehalose-dihydrate L-Proline medium; MJ:
Xylan-L-arginine medium; SPA: Sodium propionate medium;
TWYE: Yeast extract medium.
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Figure 4 Endophytic actinobacteria of Melia toosendan
Sieb. et Zucc. collected in different sites isolated from four
medium
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Note: S:  Suining; C: Chongqing; Z: Ziyang. HEF:
D-(+)-Trehalose-dihydrate L-Proline medium; MJ: Xylan-L-
arginine medium; SPA: Sodium propionate medium; TWYE: Yeast
extract medium.
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Figure 5 Endophytic actinobacteria of different tissues in
Melia toosendan Sieb. et Zucc. isolated by four medium
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Note: R: Root; F: Fruit; S: Stem; B: Bark; L: Leaf. HF:
D-(+)-Trehalose-dihydrate L-Proline medium; MJ: Xylan-L-
arginine medium; SPA: Sodium propionate medium; TWYE: Yeast
extract medium.
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Figure 6 The number of endophytic actinobacteria of
Melia toosendan Sieb. et Zucc. at different sampling sites
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Note: S: Suining; C: Chongqing; Z: Ziyang. R: Root; F: Fruit; S:
Stem; B: Bark; L: Leaf.
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Figure 7 The distribution of the endophytic actinobacteria
of Melia toosendan Sieb. et Zucc. tissues at sampling sites
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Note: S: Suining; C: Chonggqing; Z: Ziyang. R: Root; F: Fruit; S:
Stem; B: Bark; L: Leaf.
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Figure 9 PCR products of four synthesis genes
Note: A: PKS [, PKSII; B: NRPS; C: Halo. 1: L45; 2: P34; 3: P31; 4: L28; 5: P16; 6: L19; 7: 1L26; 8: L06; 9: L11; M: DL2000 marker.
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Table 2 The tests of the part of isolates for synthesis
genes

Synthesis genes

Strains No. Halo PKSI PKSII NRPS

126 - 3 — — [22-24)

L45 - -

P16 = A Verma [8] 55

L19 - + 32 4%

P20 = +

P21 = =
48 (80%)

1.13

P23 - 4
P34 - -
L40 - -
P58 - -
P59 - -
L010 - -
Lo11 - +
L06 - -
P11 - 4

[26]

+ o+ o+ o+ o+ o+ o+ o+

| | |
aF | |

L10 + -
P2 = =
L3 4 =
P31 = 4
L14 4 =
P22 A =
L28 _ _ [27-28]
P83 1= =

L11 + —

_ Sun [29]

- Scleronephthya sp. PKSII

+ o+ o+ o+ o+ o+

L78 - -

Note: +: Gene detected; — Gene not detected.

Micromonospora sp. A5-1

3) Jadomycin B
[30]

17 PKS/NRPS

Li BY  Artemisia annua L.
21.1% PKS I 45.2% PKSII
(2] 32.5% NRPS Passari 2 7
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