Hepg 4l K 22 4R Journal of South China Agricultural University 2020, 41(2): 104-110 DOI: 10.7671/j.issn.1001-411X.201905004

W BH Bz, AR, TARPH, 5. AN A FL R Chaetomium sp. Eef-10 [F)45 58 J i 43 434 [I]. HERE AR K24 #41, 2020, 41(2): 104-110.

OUYANG Jinkui, WU Chunyin, WANG Yuyang, et al. Identification of endophytic fungus Chaetomium sp. Eef-10 from Eucalyptus exserta and analysis of its

active ingredients[J]. Journal of South China Agricultural University, 2020, 41(2): 104-110.

A

iR ANE EE Chaetomium sp. Eef-10 FYEE
K E MR oT 3 #

BPHARE, RAER, THRME, KEW, 879, 2RI
(e fl K3 B3 5 RGBS /- R A AR AT 54 R EEERE, A 7 H 510642)

THE: [H 09 180 E N A4 E T Bef-10 [ 5 ZthA7, 755 R0 %5 28 12 5 B HR K IR A AR = 5 DR B 40 B AN Bt i e 40 P v
P, DAIAE B B AT S0 B AR S A R ARVE PR B . (79 Y P4 26 B 1 8 58 SR T A8 2 A 43 1 AE WD ML 45 A )
T3 s UCEEARIT= 10 1) 43 B AN 2 A 32 TBE SR PR ok P A FR A 2 AT 6 SRR e LH-20 A1) 4% v OB € 5 070k W&
1) %5 7€ FZAKHEH NMR F1°C NMR S35 1% 22 4508 LA R AH DI 228 30k KA MTT B E3EE T IR AERU =% 5 Fi
AN T (AL A R 0 00 ) 1 5 SR P CCKB VR RE T IR AE AR = M0t 2 P AS [ e 40 B Ay 4t 12 o (5 SR DA ZE FCTRT Bef-
10 BRI 3 MEEDD, 4351558 N Atraric acid(fb &4 1), 2, 4——F8F-3, 6— — HF K H IR L (Ethyl 2, 4-dihydroxy-
3, 6-dimethylbenzoate)(tb &4 I1) Fl 4—F -5, 6- A —2H-MtL M —2—Ff (4-methyl-5, 6-dihydro-2 H-pyran-2-one)({t. &4
). AP TR S s =2 B 1 200 B 2 I HE S o) v 1k, o5 K 0 ) R Bk E (ICs) 4 35.87~55.50 pg/mL, &%)
I 119 ICsy N 67.25~130.55 pg/mL, 4B YT ICso KT 200 pg/mL . T8 4TS P (I e 45 SRR W, (&4 T3 A
JFHRE4E AR Hep-G2 fJ ICso A 1.50 pg/mL, #5158 T FHAEXT RS M08 (ICs, 4 3.6 pg/mL). [£518 I A B Chaetomium
sp. Eef-10 3 BEARZMN A 1 ~IUL AbG10 TR 75 4G9 1 A1 Hep-G2 4H A B A S5 i sl 4
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Identification of endophytic fungus Chaetomium sp. Eef-10 from
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Abstract: [Objective] To determine the classification status of endophytic fungus Eef-10. To isolate and identify
secondary metabolites of Eef-10 and evaluate their antibacterial and antitumor activities in order to obtain natural
active compounds. [ Method] The endophytic fungus was identified by combining morphology and molecular
biology methods. The secondary metabolites were mainly separated and purified by vacuum silica gel column
chromatography, sephadex LH-20 column chromatography and semi-preparative HPLC. The compounds were
identified mainly based on 'H NMR and “C NMR spectral data as well as related references. The antibacterial
activities against five different test bacteria were determined by the MTT method and the antitumor activities

against two cancer cells were determined by the CCK8 method. [Result] Three compounds were isolated from
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the endophytic fungus Eef-10, namely atraric acid (Compound I ), ethyl 2, 4-dihydroxy-3, 6-dimethylbenzoate

(Compound 1II) and 4-methyl-5, 6-dihydro-2 H-pyran-2-one (Compound III). Compound II displayed strong

inhibitory activities against five test gram-negative bacteria, and the ICs, values were 35.87—55.50 pg/mL. The

ICs, values of compound [ were 67.25-130.55 pg/mL, while compound III had ICs, values of more than

200 pg/mL for all five bacteria. The ICs, value of compound II for Hep-G2 was 1.50 pg/mL, which was stronger

than the positive control camptothecin of 3.6 pg/mL. [ Conclusion] Compounds [ —III were isolated from the

endophytic fungus Chaetomium sp. Eef-10 and compound II showed great antibacterial and antitumor activities on

R. solanacearum and Hep-G2 tumor cells.
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YN A FH B (Endophytic fungus) #& 48 AL A4
T S M B A S AR T T B A ) A A A
BN, BRI P [F kA R o S 1 A Y
CH SRR —REFE . NARESE M
VT IR X Fh B E SR AR OC R ON A FT 3 AR AR
FLUTR AR AR P2 4 v SR AL R AR TS MRS B )
AL TR T M AR, AR BB AR AR
VI 5B R R 52 I AATT ) AR, 0 A 4L
A% Taxus brevifolia ) 52350 B B P L A2 BEI N
LB Taxomyces andreanae Jii, ¥ T ANATX A
AR LR A AU P T T ) B AR AR R
— Pl B () R ARV PR 0 TR, RetS e AR 2
SE KB AU IR AU ), HEREA LR R R
PFrEAL TR DL S AR R ) A NS m A ) B
PESEZ R AR, YN A B FHRE AT
RIEREAEDIE E BT 51 T AT ORI DGR

H S TR B A AR LR A L AR ARG D I
W Z e N AE B A AR E R T
[l o W22 om S5 B 5T R AR N A SL R R 8 W 3
FE vE A AR () TS R 77, G A ARG B8l 1 R WL e
71, R kW LR RE ), (R BERE PR B0 & 1 2L
fe5% . Kharwar 55" FTFAEH% Eucalyptus citriodora
S A EI MR B Aspergillus sp. F1E5EH B
Chaetomium sp. N4 FL TR F I H B8 I B0 B AT
YU G VE o B8 A A BN DA [R] R AR 40 125 2]
FAT PN A BB 0 R A998 8 Ralstonia solanacearum
AARREZREBAER, b DURAZ Eucalyptus
robusta W B TS 1 i 9 W 5 . Mohali
ST A R4 B *K Acacia farnesiana H1 43 B 2|
2 BRFT N AE LB Fusicoccum sp., 1H3F AR H kA
AU =P A PE Y EAT I T . AR RO R Sk 7
b5 X5 el B2 Bt AR PR OR3P 20T =5 16 i SR 9T R A,
%% Eucalyptus exserta F255 A2 H 1 Eef-10 3%
IR B B PR RS T A 08 T 1, A S IS A

FoRFERL b, DLAZEFTE Eef-10 WX &, L
TR S 7 1 AW 2 AN 2 B 1 5 i 08 e Jeth
B, RIS 73 B 5 N A2 LT Bef-10 H 35 4 AR
s I 52 T A0 T AR G, DO
A LT BHIR A TT AR S A B AR .

1 RS

L1 X E RN 2 A

WA LR Eef-10 73 25 E g REIK B2 i R sk, H
HIT PR 8L 1 B AR VR bR 2 5 RS e v o7 B AL )
A e SR 06 25

RN B 35 KGR %5 B Escherichia coli(G)-
W9 L3 18 Agrobacterium tumefaciens(G')~ ¥ /K
B B Pseudomonas lachrymans(G')~ ¥ 5 Al 1%
Ralstonia solanacearum(G") F7& H6 3 Jii s B
Xanthomonas vesicatoria(G"), PA_F & bR 2 R T 1&
T AR R 2 R A 5 RS el AR B 4 R ol A 4

P40 PR 20 AT 4 (Hep-G2) A1E S
YU (HeLa), A /ies 40 0 ey b 3 B 2 R 2 Be b it
AR 27 B 15 24 AR D BRI 98 i it
1.2 XRS5

W R 3L AR % i 4 (Bruker Avance-600, 35 [H
Bruker A ), il £ B (L35 AL (2 UC-3281,
SLAMG I A UC-32928, LIl Welch A #]), 4 Hir Al
ARG (LC-10F, REEH AR RBHARA
m), =AM (2Q-1, Bilg2 R ),
% LAES (SW-CI-2G, ML B &G WA A), 2k
WHEFRAE (LRH-250, _Bifg—fERIHECA R A ).

Sephadex LH-20 % Z K &R (B - GE Heai-
thecare A 7)), GF sy 1 J2 Z AT ik I IEAHAT 2 A1k
B (F B LTAHRAR), MR R (w=98%, L
F MR AR A A, B (MTT) A4
B (w=98%, FE[E Amresco A H]), =M (w=
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99%, g5 AR A AL B A BRA A, B R R A
DNA R & [ £ T EMTRE (L) BA R
AT ], . R R, 28R 2. =& H
Fis G RCA I (O Hr e, REEE R T
I, FEE (el iR n s aiiaFIa R A ), i
ARG TR (B R HBRA ).
1.3 HEEHE Eef-10 9L E

KA R0y T A M 45 A T RS A
A H B Bef-10 #HAT X 5E .
13.1 BEFEL HKEFTZPIPDA £33k
TR T L G AR K HE B () B 22, B R TR PDA B
FRHEF, BT AN FRA SRR 7~10d, R A
W I e I SR B 22 A PR A R A 4 R SRR,
Z 8 Sekhar 5" XTI A H B Eef-10 HHAT &%

132 HTAMPEL BRGHFITE 17

XF AR ETE Eef-10 #E47 7> T A7 %€ o Fraiifl
J5 [0 A 42 LB Bef-10(7F PDA 1973 FAEK 5d) #
Fii %] PDB 15973, 28 C. 150 r/min 2614 4R %5
72 5 d, 7 i g R AR B 2, RRREAT SRSy
Tt S 22k ARCIR, R BT BE R 2H DNA 27 &
UL S DNA, i FH B2 0@ H 514 ITS4(5'-
TCCTCCGCTTATTGATATGC-3") Al ITS5(5'-
GGAAGTAAAAGTCGTAACAAGG-3') ¥ 1 H:
ITS %1 . PCR JRMAK R (50 ul): 2551 7/K 21 uL,
2xTaqg PCR MasterMix (& 4 8})25 uL, ITS4
(10 pmol/L)1 pL, ITS5(10 pmol/L)1 pL, #iR
DNA(10 ng/ pL)2 pL; PCR LR : 94 C AR M
3 min; 94 'C 281 40's, 56 C Bk 40's, 72 °C &4
1 min 20 s, 3£ 30 MEH: 72 'C &4 10 min.
PCR Pk B4 T A TR (L) BmA R A
HEATI R o K5 R Ih B 1TS FP5I$258 & GenBank
ol B, SR 5 RS . @ 7E NCBI Wk bt 47
BLAST, T #5 H AR & 17 41 K AL (1)
741, 1 ] MAFTT version 7 4B 5, Fil MEGAG6 %k
PR B K SRE R B

1.4 WEEE Eef-10 XX B = YIH0H &

SR FH ROK ] 44 15 7 B 060 9 A2 LA Eef-10 3#E4T
KA R E . 1M 4 C A7 PR Eef-
10 B 22 B2 F0 ] PDA PR g fhis % 5~7 d, BRI
B 22 2RI E 500 mL 2545 200 mL PDB K532 5 () =
A, BT 28 °C. 150 r/min 261 MR % 3~5 d.
PRI P TN B KB I OK 77 ik,
K 6 kg, 28 C %M FHEEE I 60 d, LARALRTH 24
KOKRIGFRHEE FRTHFETE R o 11 I W R T e ) ol Ak
) FH R BV IR AR I 3 IR, BRI 7 d, el R 4 JE 7K

TR B, AR U SR AR I A e 2R LR AR HG, 4y
SIS B 47 K 2 AN 22 B8 AR
1.5 RERBAHINSE. diEE

LR CTRJZ 3 (51.40 @) L0 B iE A 2
M, e F A T R B, PR — S0 HR Joe R A 2 O
Jit, L 2 E T A A~D 4 N4y, Hodh B &6
75 (25.19 g) AR RERAE AT, KA S b A
FH bt P i, 8 = R A & 9F R 11 AN 4, 40
W45 N B~By . B, 15 (2.9 g) & Sephadex LH-
20 FEZEHT (S b FEARRILE A 10 1), @ 2
ENTREI S G5 7 AN GRS N By ~Byge
B, ;(30 mg) & semi-HPLC(H % /KAEFILEL A 65:
35, it 5 mL/min, A = 210 nm, FEAEAFRN 0.1 mL)
H%, 23S 1 (4.5 mg) LS 1L (5.5 mg).
B 184) (9.5 g), 4 Sephadex LH-20( =4 F .- F %
PRI 100 A E AT, R E R S A
B 6 Ny, 95 N Bg ~Bg.go Fo Bg3(95 mg) 4
semi-HPLC(FF % /KARFR LE A 50150, Jiti& 5 mL/min,
2 =210 nm, FEFEARRN 0.1 mL) #]4, 155146 &4
1I(30 mg).

FRAA IS5 R E @ T H NMR, "C NMR
VNS R AT S, FFS Uk EL O R R E
1.6 IHEIEMERINE

PUAH TR 35 1 I 2 B0 R A 1k, A
ERRECAARL A T ~[114% 2.0 mg 2 51% T 0.3 mL
PIBA S, BN 0.7 mL ZZ 187K, BC R AN
2 000 pg/mL BB, SRJGH o 28 30% B 74 B
IR VR FRRE S 34 24 2 000.0004 1 000.000- 500.0004
250.000. 125.000- 62.500- 31.250. 15.625 pg/mL ¥
FEMIEIR . P IO BRIR B 25 2, SR FHAH [E] 0 7772
Jic 5 Bk A 500.000 00+ 250.000 00+ 125.000 00-
62.500 00 31.250 00. 15.625 00 7.812 50. 3.906 25 pug/mL
(IR, 2. FETCHER 96 SFLBH NN 10° CFU/mL
IR B R 90 uL, ARG DI AS [R] IR B (1) IR
W10 pLo [FIEF 325 E 4 R (HL,O) s 71 %) I
(p 19 30% WA ERVEIR), B3 6 MEE . HE M
FECKE 96 LR DY & 1, - 28 C. B 4E N IR
% (15 r/min) ¥ 3% 24 h, LI 10 pL MTT %7K
(5 mg/mL), 4k4:1% 5% 4 h J5, LA 3 000 r/min 250
20 min, % B3, LI ZH K (DMSO)
150 uL, #£3% (15 r/min)30 min, A 1 I 5E 40K
& (ICsq), ZFLHRE O 5, FESLEL 100 uL, T- 510 nm
TIEWIETE (Dsyg am)o 1% F 1A 23 SRR 5
X A2 R P o 22
12 = H N B FLD510 nm — 25 ALD510 nm

) - x100% »
VAT BT Ds 10 v ’
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Fr #3504 K . Microsoft excel K F3E4T 7347,
PR i IR S IO 30 (), 990 1) 3 90 B0 Pt = A
(Y), SRAFHDHNE M = H 2 (Y = aX+b) FIPHHlH
JFZ (ICs)-

1.7 3BT 4EARSE M E

70 T2 44 v P PR 52 2 18 Ouyang 552 1 7
25, BHAE XS RN BB B o 2502k K B4 e B A T
96 fLANMIEE F2 MR (Nest) H, £F 6~8 h J5 40 i I B
&4 5%(w)FBS(Gibco) ffl DMEM(Hyclone)
YR IR EG LAY LA 2 B R RE, S % 8 A
T (5 &R FE 43 51 9 80.000+ 40.000+ 20.000.
10.000- 5.000- 2.500. 1.250 F1 0.625 pug/mL) % H
NI FE B AL SR AR KR RIS, R ) G I B
FEAGE Y 23 S KT REFL A, &R FL 200 pL, &ML
AR RE 4 HEE L. SFTHRILIIN AR
JE 1) DMSO. 7£ 37 “C, p(CO,) N 5% %1, b &
V)5 4 4k 2 SE 85 9% 48 he BEALINA CCKS ik
15 pL, 7£ 37 C. 9(CO,) N 5% AT F 4888557 4 h
J&i s K 2 DR AL A AE 450 nm A I 5 5L

IR IERE (Daso o) WK IFHLRAFEAE . R GraphPad
Prism 5 L& 24k & W07 5540 B ik 10 A= K B0 i il 2%
FEE I ICs, 1

2 BRSTH

2.1 NEEH Eef-10 BWEE

WA H R Eef-10 F % RO W& 1
/No 1E PDA ¥ 72k b, B 2MMETE (K 1a), <
AT 22 Rk, BBIR, WIGR I B YA 6, S5 I E VR
IR IR, HLBE I A RE KT 2 BTN, 3595 7d )5
A AT REANBE IR (d = 7.5 cm) o 76 B0 T W %2
RI, 22 A KR (B 1b), W& 20, 22 )5 I
LR HAH G0 AN Yo, R TR) B 45 s 7 3 SR 0 B3R OE
(K 1d), HIL1; Mg ik, Rk, G5, &4
TFRREH R EK T TR 7%#M
FaAEE () 1c), B8, SRETE, Yo, Kx b PN
7.0 pumx5.5 pm, A TR A SL: 5EFHEIE Chaetomium
(R AH — 721

1 AEEE Eef-10 E% (2). B (b), TEAT OMFER@
Fig. 1 Colony (a), mycelium (b), ascospore (c¢) and ascoma (d) of endophytic fungus Eef-10

il JE A 1Y) 1TS4 F1 1TSS #E4T
PCR #"#%, $£15 K/ R 592 bp 1) H 1751, Ki% H
I HI$E32 & GenBank, 3k 155 35 MK120863.
7£ GenBank #4f 22 it 47 [RIVE 4 LU X, SR B KA
SRVEIEIE MEGA 6 I R K B (F 2). MWK 2

n LA H, NAEETE Eef-10 5 Chaetomium sp.(5& 3%
5:KU504294.1) AL R —32 b, HE KA N
99.82%, &5 A TLA FRHE R 24 WAL FL T Eef-10 i
JENTFETH ] Ascomycota 1% B 44 Pyrenomycetes
#57¢ H Sordariales 5% # £} Chaetomiaceae E5THH
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5 MH856572.1 Chaetomium fuscum
JX536279.1 Chaetomium brasiliense
KU504332.1 Chaetomium sp.
KMO066567.2 Chaetomium sp.

5 IX280787.1 Chaetomium fuscum
KX146504.1 Chaetomium brasiliense
IX966545.1 Chaetomium brasiliense
KT357687.1 Chaetomium brasiliense
KU504294.1 Chaetomium sp.
MK120863.1 Eef-10

MK279982.1 Chaetomium sp.

4 KC428701.1 Chaetomium incomptum
 — KUS504318.1 Chaetomium sp.

100

5L KR154907.1 Chaetomium sp.

KR154909.1 Chaetomium sp.
—— KT357682.1 Chaetomium brasiliense

62 I7I(T371339.1 Chaetomium brasiliense
. EU750691.1 Chaetomium sp.

100 I7EU750690.1 Chaetomium sp.

MH864196.1 Chaetomium grande

2 {RIBREEE Eef-10 B rDNA-ITS FIMEN ARG & B
Fig. 2 Phylogenetic tree of endophytic fungus Eef-10 based on rDNA-ITS sequence

J& Chaetomium sp. 3L 1# o
22 HEVNERLEE

JET'H NMR. °C NMR %59 1% 22 04 DL K 5
SCHREEXT, B T 3 Fib-ErIgit (K 3).

o7 OCH OCH CH
1 1 H,C /46
a k&I b: b A ’Jw I c: k&%) I
Compound I Compound IT Compound IIT

3 LEY |~ gt

Fig. 3 The structures of compounds | -Ill

ED 1, B AREA, 'H NMR 3 7E 6,46.20
(1H, s) #FH 1 MEE F15 5, 1£ 642.09 (3H,
s) f12.46 (3H, s) &bH 2 M EFEFR FFES, 7
0x3.91 BH, s) oA 1 MHEEF 155, oy 12.06
(1H, s) M 5.14 (1H, s) RHH WP EH 2 M
FA55, M HC NMR BEH i) 2 A 55 & R E 5
(5C163.37 H1158.20 3 — 5 3CHF T A3 E C-2 Al C-
4 A&E‘J%‘Wa- HL'H NMR g A5 B & C
NMR i 6.163.37, 158.20, 140.39, 110.75, 108.70,
105.46 W] LAE S HE5 1 h & 1 A TUIRZRER; °C
NMR 5% 7E 6 172.83 bR HLAM P EH 1 Mk
B, k&Y 1 H NMR (600 MHz, CDCl3)dy:
12.06 (1H, s, 2-OH), 6.20 (1H, s, H-5), 5.14 (1H, s,

5-OH), 3.91 (3H, s, H-1"), 2.45 (3H, s, H-6), 2.10
(3H, s, H-3); "C NMR (151 MHz, CDCls) 6¢: 172.83
(C-7), 163.37 (C-2), 158.20 (C-4), 140.39 (C-6),
110.75 (C-5), 108.70 (C-3), 105.46 (C-1), 52.08 (C-
1'), 24.36 (C-6), 7.89 (C-3). _iR%ifE 5 SCilik [22] %4
P—2 MO & 1 BE N 2, 4333, 6
L 2K H R FE G (Methyl 2, 4-dihydroxy-3, 6-
dimethylbenzoate, B} Atraric acid)( 3a).

tEW I, |, A2 11 H NMR 3%
BC NMR i 5661 T Bdi k5 B, A 28—
#, "H NMR i 0,41.40 (t, J= 7.1 Hz, 3H), 4.38 (g,
J=17.1Hz, 2H) 55, RPHLEMHEH 14 R—
CH,—CH; 55 . 1t &Y 11 H1'H NMR (600 MHz,
CDCl;)dy: 12.14 (1H, s, 2-OH), 6.19 (1H, s, H-5),
5.18 (1H, s, 5-OH), 4.38 (2H, q, J = 7.1 Hz, H-1"),
2.46 (3H, s, H-6), 2.09 (3H, s, H-3), 1.40 (3H, t, J =
7.1 Hz, H-2"); "C NMR (151 MHz, CDCls) ¢: 172.17
(C-7), 163.18(C-2), 158.01 (C-4), 140.18 (C-6),
110.53 (C-5), 108.55 (C-3), 105.28(C-1), 61.22(C-
1), 24.23(C-6), 14.26(C-2"), 7.67(C-3). FiR¥HE S
SCHR (23] BUdE G A A IS E N 2, 4
Fa-3, 6- LK R 4B (Ethyl 2, 4-dihydroxy-
3, 6-dimethylbenzoate)( & 3b).

BT, To iR A, 16 & 'H NMR
(600 MHz, Acetone-dy) dy: 5.71(1H, s, H-3), 4.32 (2H, t,
J=6.2 Hz, H-6), 2.42 (2H, t, J = 6.2 Hz, H-5),
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2.01(3H, s, H-7); °C NMR (151 MHz, Acetone-
dg)dc: 164.55 (C-2), 159.51 (C-4), 116.95 (C-3),
66.64 (C-6), 29.75 (C-5), 22.87(C-7). Fix¥IE 5%
2Rk [24] Bdl A — 2L TS PTTE & N
4-H -5, 6— A —-2H-MH—2—H{ (4-methyl-5, 6-
dihydro-2H-pyran-2-one)(}4] 3¢).
2.3 EEDEM

WA BB Bef-10 AR =405t 5 Fh it 48
R A S R a0 1 R o b A I TAE Atk
WEE T X 5 R AR 4H B 1Y 1Cs $9°K T 200 pug/mLs;

W 116t P A A B 0 4 v M 25 Tk &
W 1, Fe ARG A T Al s B PR 1) P A 5, G 1C s
N 35.87 pg/mL, 5 PH M X FR AT R B B R AR 4%
1T, IR R BT A B9 TR R 2 98 4 S0 05 B P 4
HE P, L 1Cso 20 %) 38.91 1 40.80 pg/mL, Xtk
W 45 7 B AR Je b S A AT ) 0 O 1 S s A
W 1 6 5 IS A BT 1T 10 0k 3% M d i, L ICs0 A
67.25 pg/mL, 0N A AH 3 B AR o v
H ICso N 93.59 pg/mL, 1 X H Al 4t 32 40 5 10
ICso ¥JKF 100 pg/mL.

&1 AEEE Eef-10 XERBH =M AERFEM

Table 1 Antibacterial activities of the secondary metabolites isolated from endophytic fungus Eef-10

IC50/(ng'mL™)

AL KA M I A B FEA% 5 b T
Tested sample Escherichia Agrobacterium Pseudomonas Ralstonia Xanthomonas
coli tumefaciens lachrymans solanacearum vesicatoria
&Y T Compound [ 130.55 +3.57 105.39 + 4.52 67.25+1.23 113.11 +£3.58 93.59 +0.43
&4 11 Compound II 4852 +0.33 55.50 + 1.61 38.91 +0.54 35.87+0.18 40.80 +0.70
AP Compound 11 >200 >200 >200 >200
WiiREEE & Streptomycin sulfate 18.51 +0.46 5.10+0.03 30.54 +0.89 33.07 £2.46 13.81 + 1.62

2.4 IBhERRIEM

e I8 24 e v e P U 2 R 3 2 P, JE
GraphPad Prism 5 #, & &40 & 78 & Ak 1) A2 K
P 2 S 1Cs0, BRAGE W) 1T 250, HAbAL &
Wikt 2 bR A0 L) 1Cs, ¥ KT 50 pg/mL; L &4
I1 %} HeLa 4 A fY IC5o KT 50 pg/mL, {HX} Hep-
G2 ) 1Cso 1N 1.50 pg/mL, B 558 T AL B 5
BB 3.6 ug/mL, F LS 11X Hep-G2 fifHeg 2
B BT AR AR

R2 NEEE Eef-10 RERB YR IEHAIE S
Table 2 Antitumor activities of the secondary metabolites
isolated from endophytic fungus Eef-10

ICso/(pg'mL™)
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Compound I Compound II Compound III Camptothecin
Hep-G2 >50 1.50 >50 3.6
HeLa >50 >50 >50 6.3

3 g
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Eef-10 3L B 3 MEEY, G 2 AN 2K 2
1 AN RIR IR N ERRALE P AT NIRRT, &
Y 1 (Atraric acid) 72 — P R I8 BIHER R AR 35 Bt

A, R T RIS R R T, A S A
W AAEY) Parmotrema cooperi® Lecidella carpa-
thica® M1 Pseudevernia furfuracea® UL M Y
Frullania brasiliensis™ . eFIME FA Pygeum africa-
num™ LR EHEY) Newbouldia laevis™ W%z BN
FHRIE, ARG TR AR 2, — MR AE
N Atraric acid fTAEPIIIE AHARIE, (B4 S 1T XS
TSR AR S DU/ H 288 = T Atraric acid, 75
AR RBUHT A B AR Se R gk 250 AHF 5
T PRI E S5 R B, AE ) TR I B 1 Hi A
TR M, HG TR ORE e T A T 0 00 O A A 0
ICsy N 35.87 pg/mL, SPAYEXTRESE B AH Y, HAb &
Yy 11X Hep-G2 a3 40 it FL A B i i AR
BIF 0 45 SR TF-HR BRI T Rl B R AR B A P R
PEZPEAL 1R ) LR
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