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Isolation of endophytic fungi from Eupatorium chinense and their antimicrobial ,
antitumor activities
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ABSTRACT . AIM To study the isolation of endophytic fungi from Eupatorium chinense and their antimicrobial
and antitumor activities. METHODS The endophytic fungi were isolated by tissue separation method, and identi-
fied by morphological observation and molecular biological methods. The antimicrobial activity from the isolated en-
dophytic fungi was detected using filter paper method. And the antitumor activity was detected by MTT assay. PKS
and NRPS genes were analyzed by PCR. RESULTS Eight strains of the endophytic fungi were isolated and iden-
tified as Fusarium graminearum , Diaporthe sp., Alternaria sp., Fusarium proliferatum, Neofusicoccum parvum, Al-

ternaria tenuissima , and Phyllosticta capitalensis, respectively. The strains of EC102, EC103, EC107, EC108 and
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EC111 had stronger bacteriostatic activities on S. auwreus, B. subtilis, E. coli, and S. cerevisiaze. The EC102,

EC107, EC108 and EC109 had stronger antitumor activities to human breast cancer cell. Four NRPS gene

fragments and one PKS gene fragment were found from the endogenous strain. CONCLUSION

The isolated en-

dophytic fungi are potential antimicrobial and antitumor resource, and can produce NRPS and PKS genes.
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Fig. 1 Morphological characteristics on some entophytic fungi

DIAEPE 22 N A LR B BRI 4 DNA g Bidl, LA
ITS1 Al ITS4 95140, M98 7 1Ts X751,
P4t BRAEAT GeneBank 28 Blast Ho X434 Al ALy
i, FET TS XKIFFIR RS T - H WK 2,
BeT R, 8 BRI AR > B 5 Fusarium graminearum .

Diaporthe sp. Alternaria alternata . Fusarium prolif-

eratum . Neofusicoccum Alternaria

tenuissima . Phyllosticta capitalensis ] 55 2% 5 22 fe it
(FBIAHLE 98% LA 1), R ITS X Fp 41 4 52
Genbank, 2 14 % ¢ %, 45 & B & & K¢ 1k A
5. 8SIDNA/ITS X ¥ 81l 3 #r 45 5, 14 #k EC102,
EC103 2 %E W KA J] W Fusarium graminearum
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Tab.1 Phenotype identification of entophytic fungi
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EC103[MK243483]
100 EC102[MK243482]
Fusarium graminearum [KY272753]
Fusarium graminearum [KY272832]
Fusarium graminearum [KY426420]
Fusarium proliferatum [MG543734]
Fusarium proliferatum [MG543732]
Fusarium proliferatum [MF686815]
EC107[MK243486]
’— Diaporthe sp.[KY856938]

100

77
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Phomopsis sp.[MF800892]
Diaporthe sp.[MF796243]
EC104[MK?243484]

Phyllosticta capitalensis [MG954332]
Phyllosticta capitalensis [KP900294]

100

EC111[MK243489]
| Neofusicoccum parvum [HQ859952]

| Neofusicoccum parvum [HQ840416]
EC108[MK243487]

Alternaria alternata [KP900243]

T
0.05

EC105[MK243485]
Alternaria alternata [KT366738]

100

g 6 Alternaria tenuissima[LT799975]
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B2 WAEEH 18S rRNA FHI R4t ki
Fig. 2 Phylognetic tree of entophytic fungi 18s rRNA sequence
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B MK243484) ; Btk EC105 %5 A% 18 Al-
ternaria alternata ( GeneBank % [ifi 5 MK243485) ;
P EC107 % & N JE A& ik JI Fusarium
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naria tenuissima ( GeneBank 2[5 MK243488) ; T
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Fig.3 Electrophoretogram of PKS and NRPS gene

amplication of some strains
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aY.

2.3 AAARRMEDIEER X Eaifk
SR N A BT RAR R 5%, KSR PR O TR
PERUR, AR B4R 2 N A LR O R SR R X
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EC111 XL 1Y 4 P Ta bk AR A 547 0 40 T 8508,
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Tab. 2 Similar strains and similarities of NRPS and PKS genes

G NRPS JE[X HHLLE /% % PKS JEPH HHLLE /%
EC104  Fusarium solani MF680452. 1 83 EC111 Phyllosticta sp KY629575. 1 82
EC107  Fusarium fujikuroi XM 023581222. 1 77
EC111  Aspergillus novofumigatus XM 024826703. 1 70

®3 NEEELAESYWHMNEENE ()
Tab.3 Antimicrobial activities of fermentation broth of endophytic fungi (x=s)
poRey PR 2/ mm

e ] G O A ER T PN T £ P97 1
AN EHER 21.5x1.6 25.7£1.2 14.6x1.5 0
EC102 12.4%1.3 11.1+1.8 11.9+0.7 18.5+0.8
EC103 8.1+0.9 10. 8+0. 6 11.2+1.5 16.1+0.9
EC104 0 13.3+2.1 0 0
EC105 9.8x1.1 9.8+0.6 0 17.2+1.8
EC107 14.3+2.3 14.3+0.3 12.3£2.3 12.3+1.0
EC108 10. 0+0. 8 22.5+2.0 16.4+2.5 11.0+0.9
EC109 0 22.3£2.5 0 0
ECI11 13.2+0.7 11.7£0.5 15.5x1.2 12.5%2.2

bR ES BRI 50% ; EC104 Fl EC109 H % 45 i
A ERE A MEER; EC108 F1 EC109 X 4> 7
O G BRI A B e AR A 2 22 mm,

2.4 AAARRMEDOGRIBER BNEE
VAR R 1Y TR R AR B OO 85 AR R g AL
JIR g 20 O Bk MDA-MB-231 gEA7470 ifsd i 86, 45 31
WE 4, BT KB, £ 96 fLIREE Y HA
ISR B A AN [a] B B i Vs . BT 8
PREA VR 1) R £ TR U X N FLRR 8 40 i ik MDA -

MB-231 S AN A F2 B2 i o v v, i RIUR B
B B2 EC102, EC108, HiKJE EC107, EC109,
RJE, ¥ EC102, EC107. EC108, EC109 Z. % Z
B U E FHRH AR R N FLIR R 4 bk MCF-7
HATHUMIRE LS, R E A AN R AR B i he e
TEPE, H SR 02 EC109, 2545100 B8 S 56 A
YU R S B 45 R, B Mk EC102, EC107, EC108,
EC109 A7 9y [a] iy EAG 4 AN T e 15 42

x4 WEFEETYWXT MDA-MB-231 1 MCF-7 f9345&E 14 ()
Tab.4 Inhibitory activities of fermentation broth of endophytic fungi to MDA-MB-231 and MCF-7 (x=s)

MDA-MB-231 MDA-MB-231 MCF-7
G5 -1 i -1 i -
1C50/(}Lg'mL ) IC50/ (pg-mL ) lCS()/(pg-mL )
Xof B (BT 2R ) 1.21+0. 15 Xof B (BT 2R ) 1.50+0. 21
EC102 17.57+4. 06 EC107 31.65+1.32 EC102 29.95+2. 01
EC103 40.25+3. 21 EC108 19. 56+0. 42 EC107 50. 76+3. 49
EC104 41.22+2.26 EC109 36. 86x1. 40 EC108 32.03+1. 88
EC105 55.11+2.24 EC111 41.38+3.01 EC109 18.80+2. 14
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