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1
1.1 ( Ceriops tagal)
o JG42
ITS1( 5-TCCGTAGGTGAACCTGCGG3")  ITS4( 5"-TCCTCCGCTTATTGATATGC3)
18S rDNA NCBI BLAST

JGA2  Cladosporium cladosporioides 100% Cladospori—
um cladosporioides o
1.2 DHG9075A ( ) Autospec300( Bruk-
er) Polar-. ( CATACrO Co. Lid) CAHA111 ( )

Bruker AV-500( Bruker) Bruker AV-600( Bruker) ( Heidolph Laboro—
ta) PYX-300Q ( ) ( Sanyo) ( BioTek Instruments Inc.)
Co, (RS Biotech Ltd.) SW-CJdF ( ) ZWY=2112B

( ) Agilent Technologies 1260 ( Hewlett Packard ) ; RP48
Sephadex LH20( Merck ) ( ) Kanamycin Sulfate(
) ( ) ( )
( Sigma ) 5 5°-Dithiobis( 2-nitrobenzoic acid) ( DTNB) o
1.3 ( Staphylococcus aureus) ;
( Canidia albicans) ; ( Ralstonia so—
lanacearum) ( Panagrellus redivivus)
1.4 (PDA) : 200 g + L 20 gL 15 L
1L; ( PDB) : 200 g+ L* 20 g L 1L;
80 g 160 mL.
1.5 Cladosporium cladosporioides JG42 ~ PDA
150 mL. PDB 500 mL 28 C 150 r * min "'
3d o 5 mL
60 d 60 .
1.6 95%
20 L 55 C
3
(7.1¢) o
- - 12
(Fr. 1 ~Fr. 12) o Fr. 6(2.4 ¢) RPdS8 - 45 (Fr. 6d ~Fr. 6-
45) ., Fr. 625(102.8 mg) - ( 1:1) Sephadex LH20
- ( 12:1 ~5:1) 1(5.5
mg) ; Fr. 626( 117.7 mg) Sephadex LH=20 - | 1:1)
- ( 65:35) ( HPLC) 4( t,
10.0 min 5.1 mg)  5(; 10.9 min 30.6 mg) ; Fr. 5(231.4 mg) Sephadex LH20

6 (Fr. 54 ~Fr. 56) . Fr. 52(69.0 mg)  Sephadex LH20
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- ( 40:1 ~15:1) 6(1.2 mg) o
Fr. 5-6(8.7 mg) - ( 60: 40) ( HPLC)
3(£,9.8 min 7.0 mg) ; Fr. 7(423.3 mg)  Sephadex LH20 6
(Fr.74 ~Fr.7-6) o Fr.7-4(15.3 mg) - ( 15:1 ~8:1)
2(4.6 mg) -
1.7 " o
NA YPD .
20g L' 25 pL
100 pL ( 10° ~107 c¢fu * mL™") o
( ) (
) 37C ( ) 28 <C 12 h
1.8 10 28 C 7 ~10 d.
3 o 1 mg 20
pl DMSO . 96 30 pl (200 ~300 )
65 ulL 5 wl( 2.5g-L7")
24 h DMSO ( 2.5g-L7")
100 3 o
(%) =——x100%
(%) = - - x 100%
1.9 Ellman °
pH8.0 0.1 mol+L"™" - ( PBS ) o
1 mg 20 pL 2 pL 98 wl.  PBS
lgeL™ o 96 ; 10 plL
+110 pL PBS +40 pL PBS 0.1 U+mL™" (A) 10
pl. 2%  DMSO - PBS +40 pL PBS 0.1 U+mL™' (B) 10
pl 6.66 pM +110 pL PBS +40 pL PBS 0.1 U/mL
10 uL +150 pL PBS (A,) 10 ul.2%  DMSO-PBS +150 pL
PBS (By) o 96 30 C 20 min 6.25mM 5 5-
(2- ) 6.25 mM 40 pl; 96 30 °C 30 min
405 nm 0OD o
_ (B —1?01)3 _‘](30) 0 x100%
2
2.1 6 1: a 3 =17.4(¢=0.31 CHCL)
ESIMS  m/z 351 M+Na * 'HNMR "CNMR  DEPT Cyo

H,,0,.' H.NMR( CDCL, 500 MHz) &:7.28(2H t J=7.3 Hz H3* H5") 7.19(1H dd J=7.3 7.3 Hz H-
47 7.16(2H d J=7.3 Hz H2" H%") 6.81(1H d J=8.0 Hz H5") 6.69(1H d J=2.0 Hz H2")
6.66(1H dd J=2.0 8.0 Hz H6") 4.03(1H m HS) 3.86(3H s 3"-OCH,) 2.53 ~2.90(8H m H-
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H2 H4 HF) 1.58 ~1.67(2H m H-6);"CNMR( CDCl, 125 MHz) §:31.5(C4d) 45.1(C=2) 211.4(C-
3) 49.4(C4) 67.0(CS5) 38.5(C-6) 29.6(C) 140.8(C4") 128.4(C=2") 128.7(C3") 126.4( C-
47) 128.7(C5") 128.4(C-46") 133.8(C4") 111.2(C2") 146.6(C3") 143.9(C4") 114.4(CS")

121.0(C6") 55.9(3"-OCH,) . 18 1
(58) S5-hydroxy7< 4" -hydroxy-3" -methoxy—phenyl) 4 phenyl-3-heptan-one .
2: a ¥ =41.7 (¢=0.24 MeOH) ESI-MS m/z 456 M+Na *
'HANMR "CNMR  DEPT C,,H,,NO, .'HINMR( CDCl, 500 MHz) §:7.37

(1H s H6) 7.29(2H d /=8.3 Hz H2" H6") 6.89(2H d J=8.3 Hz H3" H5") 5.35(1H m H-
21) 5.27(1H brs H47) 5.19(1H dd J=9.3 15.1 Hz H20) 4.94(1H brd J=9.0 Hz HS) 2.54
(1IH m HY9) 2.01(1H m H44B) 1.80( 1H overlap H418) 1.77( 1H overlap H438) 1.72( 1H over-
lap HA5) 1.64(3H s HA8) 1.56(3H dd J=1.7 6.4 Hz H22) 1.36(1H m H42) 1.26(1H m H-
10) 0.94(2H overlap H43a HHd4a) 0.89(3H d J=6.5 Hz H49) 0.56( 1H m Hdla); 13CANMR
(CDCI, 125 MHz) 6:163.6( C=2) 107.3(C3) 176.7(C4) 115.5(C-5) 138.6(C-6) 210.2(C¥) 53.7
(C8) 45.1(CH) 43.3(CHO) 39.5(CH1) 32.9(CH2) 35.7(Cd3) 29.9(Cd4) 44.5(CH5) 139.1
(C46) 119.0(C47) 21.2(C48) 22.9(C49) 133.1(C20) 126.5(C=21) 18.1(C=22) 124.8(CH")
130.6( C2") 115.6(C3") 156.0(C4") 115.6(C-5") 130.6(C-6")
19 2 ilicicolin Ho
3: ESI-MS  m/z225 M+Na * '"H-NMR "C-NMR  DEPT

C,H,,ClO, .'HINMR( CDCl, 500 MHz) 6:6.68(1H d J=2.6 Hz H2) 6.46(1H d J =
2.6 Hz H4) 4.76(2H s H) 3.88(3H s 3-OCH,) 3.82(3H s 5-OCH,) ;" CANMR( CDCl, 125 MHz)
5:142.3(C4d) 104.7(C=2) 156.3(C3) 98.8(C4) 160.1(C5) 111.7(C-6) 62.0(CH) 56.4(3-

OCH,;) 55.7(3-0CH,) . 20 3 2-chloro—
3 S5-dimethoxybenzyl alcohol.
4: a 3 =6.1(c=0.36 MeOH) ESIMS m/z 445 M+Na *
'HNMR "CNMR  DEPT C,, HyyNOy o' HINMR( CDCI, 500 MHz) 8:4.97( 1H

t J=2.9 Hz H9) 4.70(1H d J=15.2 Hz H4B) 4.56(1H d J=15.2 Hz H4da) 4.33(1H d J=7.1
Hz H46) 4.06(1H m H4) 3.47(3H s 4-OCH,) 1.94 ~2.22(6H m H=5a H58 H-88 H49) 1.80
(1H m H8a) 1.61(1H m HIFB8) 1.54(1H m HSa) 1.37(1H m HJa) 1.26(1H m H=20) 1.20
(3H s H43) 1.05(3H s H41) 0.90(9H m H-2 H21 H=22);“CNMR(CDClL, 125MHz) &:68.2( C-
1) 173.1(C3) 125.9(C3a) 69.2(C4) 22.8(C5) 40.0(CSa) 32.4(C6) 35.2(CF) 22.3(C=)
74.5(C9) 41.7(C9a) 172.1(CH0) 33.1(C41) 21.6(C42) 19.8(C43) 171.0(C45) 58.9(C-
16) 170.9( C-8) 24.0( C49) 30.7(C=20) 18.5(C=21) 19.2(C=22) 57.9(4-0CH,) .

21 4 (7R) -methoxypurpuride
5: o 5 =24.3(c=0.63 MeOH) ESI-MS m/z415 M+Na *
IHANMR “C-NMR  DEPT C,,H,,NO, . ' HANMR( CDCI, 500 MHz) &:4.97( 1H t

J=2.9 Hz H9) 4.69(1H d J=17.1 Hz H4pB) 4.45(2H m Hda HH6) 2.37 ~2.43(1H m H-5p)
2.012.22(1H m H4B) 2.00(3H s HA49) 1.90 ~1.97(2H m H-88 H20) 1.78 ~1.85(1H m H-
5a) 1.76(1H dd J=2.0 12.8 Hz H5a) 1.47 ~1.62(2H m HIB H=8a) 1.30 ~1.37(1H m H7a)
1.24(3H s H43) 1.01(3H s H41) 0.96(1H m H4a) 0.94(3H s HH2) 0.90(3H d J=6.9 Hz
H22) 0.83(3H d J=6.9 Hz H21); *CNMR( CDCl, 125 MHz) &:68.2( C-) 170.3(C3) 126.2(C-
3a) 21.7(C4) 21.6(C-5) 45.5(CSa) 32.8(C-6) 35.0(C3) 22.5(C=8) 75.3(C9) 41.0(C9a)
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167.2(CH0) 33.3(CH1) 19.2(CH2) 21.4(CH3) 174.1(CH5) 57.9(CH6) 171.5(CH8) 23.1(C-

19) 30.9(C20) 17.6(C=21) 17.9(C=22), 21
5 (5a5 95 9aS)4 3 4 5 5a 6 7 8 9 9a-decahydro-6 6 9a-irimethyl 3-oxonaphtho 1 2-¢ furan—
9l N-acetyld.~valinate o
6: a 5= 31.4(c=0.06 CHClL,) ESIMS m/z451 M+Na *
'HANMR "CNMR  DEPT CyH,, 0,.'HNMR( CD,COCD, 600 MHz) &:6.49

(1H d J=8.4 Hz HY) 6.23(1H d J=8.4 Hz H6) 5.30(1H dd J=7.7 15.3 Hz H23) 5.23(1H
dd J=8.3 15.3 Hz H22) 3.78(1H m H3) 2.06 ~2.10(2H m H4g H=20) 1.692.02(7H m HHa
H4pB H28 H4q HA28 H468 H24) 1.39 ~1.68(7H m H2q H9 HA18 H44 Hd5q HA58 H-
25) 1.22~1.29(2H m H-dla H42a H46a H47) 1.02(3H d J=6.6 Hz H21) 0.93(3H d J=6.9
Hz H28) 0.89(3H s H49) 0.85(6H m H-8 H27) 0.83(3H d J=6.6 Hz H26);" CNMR
(CD,COCD, 150 MHz) &:35.7(CH) 31.1(C2) 66.3(C3) 38.1(C4) 82.4(C-5) 136.5(C-6) 131.2
(C9) 79.4(C-8) 52.5(C9) 37.8(CH0) 21.3(CH1) 40.3(CH2) 45.2(CH3) 52.7(CH4) 24.0(C-
15) 29.4(C46) 57.0(C47) 13.2(CH8) 18.5(C49) 40.6(C=20) 21.3(C=21) 136.5(C=22) 132.9
(C23) 43.7(C24) 33.8(C=25) 20.3(C26) 20.0(C=27) 18.1(C28),

22 6 ergosterolperoxide ( 38-hydroxy-5  8-epidioxyergosta-6 22—
diene) . 6 1.
\
0
5
Cl
7
7
HO
3
1 1~6
Fig. 1 The structures of compounds 1 -6
2.2 6
2.2.1 1 1
3 o
2.2.2 2 134 5 2.5g-L""
57.7% ( P<0.01) 89.6% ( P<0.01) 78.2% ( P<0.01) 80.7%
( P<0.01) 37.2% ( 2.5g+L™" P<0.01) 4

3 o
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1 1 3
Tab. 1 Anti-bacterial activities of compounds 1 and 3
/mm
1ZD
Compound
S. aureus R. solanacearum C. albicans
1 6.45 £0.11 6.29 £0. 10 -
3 - - 7.43 +£0.12
Vancomyein 17.62 +=0.08 ND ND
Kanamycin Monosulfate D 25.16.£0.06 D
Chlorhexidine Acetate ND ND 12.00:0.09
R “ND ” ) “5. 5 mm ”
Not¢ “— " means inactive “ND” shows not detected for testing; the diameter of the filter is “5.5 mm”
2 1 3-5
Tab. 2 Anti-nematode activities of compounds 1 and 3 -5
1%
Compound Nematodes corrected mortality
1 57.7+2.1°%
3 89.6£0.9""
4 78.2+0.7"
5 80.7 0.4
Albendazole 37.2£0.377
**P<0.01;
Note: comparing with the control grouop ~ P <0.05 **P <0.01; Albendazole was used as positive control
2.2.3 3 1234 5 lgeL™!
23.54% ( P <0.01) 37.20% ( P <0.01)
25.43% ( P<0.01) 26.94% ( P <0.05) 26.35% ( P <0.01) 5
3 1~5
Tab. 3 Anti-acetylcholinesterase activities of compounds 1 -5
/%
Compound Inhibition rate Compound Inhibition rate
1 23.54+0.70™ " 4 26.94 +5.64"
2 37.20 £1.31°" 5 26.35£1.55""
3 25.43 +1.08"" 77.43 +1.47"%

Tacrine

"P<0.05 **P<0.01;

Note: Compared with the blank control;© P <0.05 **P <0.01; Tacrine was used as positive control

Cladosporium cladosporioides JG12
6 o 1
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Secondary Metabolites from the Endophytic Fungus Cladosporium
cladosporioides JG-A2 of Ceriops tagal and Their Biological Activity

CUI Yan'?> WANG Pei’ KONG Fandong® MEI Wenli’ GUO Zhikai® CHEN Huigin® DAI Haofu'
(1. College of Environment and Plant Protection Hainan University Haikou Hainan 570228; 2. Ministry of Agriculture Key
Laboratory of Biology and Genetic Resources of Tropical Crops/ Institute of Tropical Bioscience and Biotechnology

Chinese Academy of Tropical Agricultural Sciences Haikou Hainan 571101)

Abstract: The secondary metabolites from the endophytic fungus Cladosporium cladosporioides JG12 of Ceriops
tagal were isolated and purified by various column chromatographic techniques. The structures of the compounds
were identified through a combined analysis of physicochemical properties and spectroscopic evidence. The com—
pounds were tested to observed their anti-bacterial anti-acetylcholinesterase activities and their inhibitory activity
against Panagrellus redivivus in vitro. Six compounds were isolated from the endophytic fungus Cladosporium cla—
dosporioides JGH2 of Ceriops tagal and their structures were determined as ( 5S) 5-hydroxy-7—( 4" -hydroxy3" -
methoxy-phenyl) 4 phenyl-3-heptanone ( 1) ilicicolin H (2) 2-chloro3 5-dimethoxybenzyl alcohol ( 3)
(7R) -methoxypurpuride (4) (5aS 9S 9aS)d 3 4 5 5a 6 7 8 9 9a-decahydro-6 6 9a-irimethyl3— ox-
onaphtho 1 2-¢ furan9-yl N-acetyld.~valinate (5) ergosterolperoxide ( 38-hydroxy-5 8-epidioxyergosta-6
22-diene) (6). The Compound 1 showed weak inhibitory effect against Ralstonia solanacearum and Staphylococ—
cus aureus and the Compound 3 exhibited inhibitory effect against Candida albicans. The Compounds 1 and 3 —
5 displayed their inhibitory activities against Panagrellus redivivus. The Compounds 1 -5 revealed their inhibito—
ry activities against acetylcholinesterase.

Keywords: Ceriops tagal;, endophytic fungus; chemical constituent; bioactive activities



