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Isolation, identification and antibacterial activity of
endophytes of Coptis chinensis Franch.

YANG Hui, LI Gang, HUAI Rui-ping, YANG Dan-ni,LEI Li-jie, OUYANG-Yan,XIONG Li-li *
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Abstract: To study on the diversity of endophyte and the antibacterial activity and mechanism of the strains in Emei area of
Sichuan Province,and explored the endophytes resources of Copiis chinensis Franch. ,identified as 14 species by molecular bi-
ology and morphological microscopy, belonged to 2 classes,5 orders,7 families, 11 genera. The colonization rates of endo-
phytes in rhizomes, stems, leaves, and fibrous roots were 27. 8% ,56.7% ,52.5% ,and 39.6% . Fourteen endophytes from C.

chinensis have an antibacterial effect on Staphylococcus aureus ,and the diameter of inhibition zone of Cop S01,Cop LOI,and
Cop FRO1 strains is more than 35 mm,the fermentation broth of the three strains of endophytes was found to be effective a-
gainst S. aureus by diffusion method ,and the diameter of the inhibition zone of strain Cop 101 was greater than 20 mm. The
minimum inhibitory concentration (MIC) of the fermentation product of this strain was 10 mg/mL,its minimum bactericidal
concentration (MBC) was 11 mg/mL. The inhibition mechanism of Cop 101 showed that the product damaged the cell mem-
brane of S. aureus,caused the leakage of intracellular nucleic acid and protein,resulting in the death of S. aureus. This study
showed that the endophytes of C. chinensis are rich in diversity,and some strains and their products showed good antibacterial
effect on S. aureus. Cop LO1 have potential to produce new antibacterial active substances. This provided new strains and ideas
for later exploitation of endophyte.
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Table 1 ~ Separation and purification results of endophytes in C. chinensis

i ARt P AL R
BT H B Sy ES TR RAH A RECH e
. . Number of Number of Number of
Separation site R . . . Number
tissue blocks isolates purified strains

HLIRZE Rhizome 72 20 7 Cop RO1 ~07
ZX Stem 60 34 4 Cop SO1 ~4
H Leaf 40 21 1 Cop LO1
Z5AR Fibrous root 48 19 2 Cop FRO1 ,02
3t Total 218 94 14 -
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By M PCR =k by (AL SRV P05, W ES R IR 2,

FARAT) o 20 B N AE R R G R B R

Bl HEENEEREERSRERERESE
Fig. 1 Morphology and microscopic morphology of endophytes in C. chinensis
A ~ N SR E R 45 Cop RO1 ~07 ,Cop SO1 ~04 ,Cop 101 ,Cop FRO1 ~02, Al ~N1 NEFHE,A2 ~ N2 HE 22 TS, Note: A-N
correspond to Cop R0O1-07,Cop S01-04,Cop LO1,Cop FRO1-02. A1-N1 are fungal colonies,A2-N2 are mycelium and spore morphology.
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Fig. 2 Phylogenetic tree based on ITS rDNA sequences
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Table 2 ITS identification results of endophytes of C. chinensis
Bk SS H # J& i Frols
Strain number Order Family Genus Species Accession
Cop RO1 Pleosporales Didymellaceae Paraboeremia Paraboeremia sp. OM491198. 1
Cop R0O2 Hypocreales Nectriaceae Ilyonectria Ilyonectria sp. OM491199.1
Cop RO3 Bionectriaceae Clonostachys Clonostachys sp. 0M491200. 1
Cop R04 Nectriaceae Volutella Volutella sp. 0OM491201. 1
Cop RO5 Fusarium Fusarium avenaceum 0M491202. 1
Cop R0O6 Volutella Volutella sp. 0M491203. 1
Cop RO7 Cylindrocladiella Cylindrocladiella sp. 0M491204. 1
Cop SO1 Mycosphaerellales Mycosphaerellaceae Cercospora Cercospora sp. 0M491205.1
Cop S02 Pleosporales Torulaceae Dendryphion Dendryphion nanum 0M491206. 1
Cop SO03 Pleosporales Didymellaceae Paraboeremia Paraboeremia sp. 0M491207. 1
Cop S04 Sordariomycetes incertae sedis Phomatosporaceae Phomatospora Phomatospora biseriata 0OM491208. 1
Cop LO1 Glomerellales Glomerellaceae Unclassified Colletotrichum — Colletotrichum sp. 0M491209. 1
Cop FRO1 0M491210. 1
Cop FRO2 Pleosporales Didymellaceae Didymella Didymellacea sp. OM491211.1

22 NEEEDEMER

B NAE ERPUR MRS R TR 3 s, 528
SERBWI T BE N AE BEA S. aureus S HAHTH
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mm, /b {77 4> 3 J& T Cercospora sp. . Colletotrichum
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2.3 NEHERAESYESER
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Table 3 Antibacterial results of endophytes of C. chinensis

17322 G W OB R KM R L7357 ORI K R
Strains number S. aureus E. coli Strains number S. aureus E. coli
Cop RO1 + + + + + Cop SO1 + + 4+ + + +
Cop RO2 + + + Cop S02 + + + +
Cop RO3 + 4+ + Cop S03 + 4+ + + +
Cop RO4 + + + + Cop S04 + 4+ + + +
Cop RO5 + + + + Cop 101 + 4+ + + + +
Cop R0O6 + 4+ + + + Cop FRO1 + 4+ + + + +
Cop RO7 + 4+ + 4+ + Cop FRO2 ++ + 4 +

W+ " RN IR + 7 TR MBI AR +10 mm;* + + " FRIEBE EA 11 ~20 mm;“ + + + " FRIMEREEA 21 ~30 mm;“ + + +
+ 7 RN B AR 31 ~35 mm;“ + + + + + 7 FIRME B EE >35 mm,

Note:" +" means no antibacterial activity;" +" "

+ + " means the diameter of the inhibition zone
+ + + +” means the diameter of the inhibition zone is 31-35 mm;“ +

means the diameter of the inhibition zone is + 10 mm;
is 11-20 mm;" + + + " means the diameter of the inhibition zone is 21-30 mm;
+ + + +” means the diameter of the inhibition zone is >35 mm.

{1, 36 Cop LOT 41 BRAR I 85, 0 e i
20 mm,
2.4 Cop 101 RREF= MBI HIAIR
% Cop LO1 %)™ 4y MIC \MBC fE. }iJF 18
~24 b I, 10/ mg/mlL 7 FE R TITAC 0, 1 4
WRHE T Cop LOT 2 7= 43 5 B A HE SO ) S.
aureus =K, R Cop 101 % 2524 MIC {H M 10
i3 Cop SO1.Cop LOI.Cop FROL fUl7™4p mg/mL., ANV 4 BT B2 250 AR EINK , F 4
A EREMER AN AR E B ORI, 10 me/ml v HE T P4 L i 4

Fig. 3 Antibacterial effect of Cop SO1,Cop LO1 and . . .
. WD Z AT me/ml, 12 me/ml W TR
Cop FRO1 metabolites on S. aureus
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L] = e ™
= =
1 1

a

V57 UM IR IR, " P < 0.01;° " * P < 0.000 1, Note: JGTA v B, L Cop LOT %2 I8 7 ) MBC {2 11
Compared with control, * *P < 0.01;****P < 0.000 1. mg/mLO

4  Cop 101 &ZBE7=4 MIC 1 MBC {&EillE
Fig.4 Cop LO1 fermentation product MIC and MBC value determination
T :a~h %R E 0.2 4.6 .8.10.11 12 mg/mL, Note:a-h correspond to concentrations of 0,2,4,6,8,10,11,12 mg/mL.

WS fios, Cop LO1 EEEf=H)4E MIC ¥RIET  FEH, ODyg ,, A1 OD g, R AFLE 200 A A7 A 8 T
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Fig. 5 Cop 101 fermentation product and S. aureus growth curve
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Fig. 6 Effects of Cop LO1 fermentation products on S. aureus nucleic acid and protein leakage

T a MR ERIMRAE 0 ;b M A BIRAE . Note:a is nucleic acid leakage ;b is protein leakage.

7 Cop 101 ZBEF=#) MIC iREEEEFRIT S. aureus HPATISHI RN
Fig. 7 The effect of MIC of Cop LO1 fermentation product on S. aureus morphology
Fra IEWARK S, aureus PIIEZS ;b INA KB W15533)5 S. aureus AIIEZS  Fr 4 pm, Note:a:Normal growth S. aureus cell morphology;

b:S. aureus cell morphology after fermentation product. scale bar 4 pm.
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