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R IC, H4 %M~ 5.3,6.5,12.2 F1 6.1 pmol/L,
2018 4F, T 3 4 21 xof w I I U U0 R ) ok TR B
Aspergillus sp. MCCC3A400414 YRFACH =¥ 00 1k
5 U FUAE W PEHEAT R ST, NP e B 3 5 AMME G
Yy, B (22FE ,24R) - M1 §§-5.7.22- = J-38 - . WIN
64821 .diorcinol \9- T /N B B2 1 9,12~ /\ Bk — M
2, WIN 64821 %I Jif 9 40 il #k PANC-1, MCF-7,
HepG-2 F1 A549 3K B i v 45 5 B2 Y 240 Bf 3 0% 1k,
IC,, fH7E 7. 14—15. 78 pmol/L", 2019 4E, [ A
ST IR IE BB Phomopsis tersa IR A P 4
I3 EAFH) Sa . 8a - A M HI-6,22- IR-30 -EEF
H A X 2 MEAYIXF SF-268 ,MCF-7, HepG-2
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e A /NS AL, 2016 4F, Sun 265 DIZ E 4> B 15
B 3 RN R 221k & W) trichobotryside AL
trichobotrysides B— C, H. # trichobotryside A AA
i BB AE W0 35 40T P L 6 R A A 4l H 2 B
I KONk BE (ECo, ) B 5351 7.3 #1 2.5 pg/mlL,
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Bruker Avance DRX-500MHz %I #8 S 4% g 4R
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1210B BYCEYELA) Jig % 78 & AL C b i 2% BR AL 4% A [R
N JLC-20AD B 35 2800 AR €35 A3 R A ol 48 B
(PEDARAED) . YMC-PACKODS-A Bl 43 #r (1,3
FE(HLAE :150X4. 6 mml. D. S-5 pm,12 nm) , YMC-
PACKODS-A Bl i £ 3% HE (BLA% : 250 X 10 mml.
D. S5 pum,12 nm) , Bruker microTOF-Q [l & 43 ¥ H,
W55 2% Ji 1% 1Y (HR-ESI-MS) | Bruker amaZonSL {4}
B H 5 55 B A (ESI-MS) (ff & 7 (b 50 BHE A BR
/v D siMark A4 (35 E BIO-RAD 24 H)) . MCO-
175 &1 CO, ¥ 3# 44 (H A Sanyo 4% #]) . SW-CJ-2FD
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Direct-Q5UV-R HI i 4l 7K — A #L CBR 38 %5 2 ( -
) LB B R R JT-2 B ZU5 N CRy
MR AR A ER AT BR 2 7D BT R ¥ Sk 3 Br 4

Wi E Trichobotrys effuse DFFSCS021,k H
FEEILER (112°30. 203'E,18°1. 654'N) 2 403 m IE M
TR DU, 283 B3 35 52 2l AL 5 19 3 20 0 bk O T
Hh L B2 B R SR
1.2 A&
1.2.1 A#%EE

WG E Trichobotrys effuse DFFSCS021 ) i
DNA 4% B SCHRL9 105 v 2 B, 1T 51 9% &L DNA
B ITS J¥ 3147 PCR 93 . Wi gl fb 97 3 7= ) JF i%
3 PCR21 # A (Invitrogen) #1, 16S rRNA %t [A
FPA 4 T A TR C i) B A BR 2 Wl 5 )
319 16S rRNA JLH 751 47 BLAST 43 #r . & B
5 T.effusa isolate 1179 (accession No. KJ630313)
FRALE N 99 % .
1.2.2 WA EBERK

M PDA [ {4 Ks 55 5674 b B2 R 38 B 2 3R
Z R R B R T A PDA RS 3R 310 =
HETE D, 8 THE R I 180 r/min. 28°C fH R 3G #2 3—
7 L AF S AHE TR O T TR 22 1R A K IR B TR R
BF B A A P IR B R B 80 g ROREEFE L
1L =/, Bl A 10 mL, L4 Fh 50 i, 28°C
#rE 30 d,

PDA W IARREF55E . B 200 g, A0 20 g, 18
th 36 g  EIMKEMERZE 1000 mL, AR IR 5
FECER A A 20 g BEhg

RAKFE A KoK 80 g, WEREH 0.4 g, i 45 bl
0.4 g,ifFEk 3.6 g ZRIM/KFMHELRE 120 mL,
1.2.3 #ZakA8E 3% (HPLO) 5 41 & ¥ 4 &

ST A 1 mL/min, s A R MeOH/
H, O & Z , %  3 K 4 210,254,280, 360 nm, #: iR
FEURLEE Ry 35°C bR R 5 pl, 2Pl & S kR
3 mL/min, W3 AH N MeOH/H, O & £ 46 I 3% K
210,254,280,360 nm. HIRATIRE N 35°C AL &N
60 pL, 43 B i AR 40 A & 9 00 1 P R M & MeOHY/
H, O (4 L], hak 2102614 19 B 19 .
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# 4 AW 4 (Fr 050201—Fr 050204) , F ¥ 4%
Fr 050204 (80 mg) £ 2F il % HPLC it — 2P ali {15 2
EW 1 (Vg 2 V=10 90,7, = 20.5 min, 26
mg),

Wiy Fr 03 (7.5 @) & RER (200300 H) #)Z
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B A5 2 4 A H 4 (Fr 0301—Fr 0304), 3 3 43
Fr 0302 (1 @)% Sephadex LH-20 #E i H: 21155 4
A W4 (Fro 030201—Fr 030204), W i 4
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Fig. 1 Structures of compounds 1-—5

k&Y 1. A6 LKEE KA, H NMR (500
MHz,CDCl,) 8, 7.12(1H,d,J = 7.5 Hz, H-6),
5.74(1H,d., J = 7.5 Hz, H-5),3.80 (3H, m, 1-
NCH,), 3.35 (3H, m, 3-NCH,).,"”"C NMR (125
MHz,CDCly) 6: 162.3 (s, C-4),151.4 (s, C-2),
144.6(d,J =5.5 Hz,C-6),102.4(d,]J =5.5 Hz,C-
5),36.7(s,3H),28.2(s,3H), KPR 1% (+)-
ESIMS 2 i3 78 T m /= 141. 1[M+H]" Al
281. 1[2M+H]", (—)-ESIMS 4 i i 4> 7 & 7 I
m/z 139.3 [M-H] . iR &% F i ik 2088 5 S0k
B AR ] — B S E B YN 1, 3-dime-
thyluracil,

k& 2. TRy, H NMR (500 MHz,
CDCLy) 6, 7.05(1H,dd,J,=7.0 Hz,J,=15.5 Hz,
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H-3),6.78(1H,dd,J,=6.5 Hz,J,=16.0 Hz, H-
7),6.09(1H,d,J =16.0 Hz,H-8),5. 85(1H,d,J =
15.5 Hz,H-2),2.29(2H., m, H-4) ,2. 28 (2H, m, H-
6).2.26(3H,s,H-10),1.67(2H,m,H-5);""C NMR
(125 MHz, CDCl,) &, 198.5(C,C-9),170. 6 (C, C-
1),150. 8(CH,C-3),146. 9(CH,C-7),131. 8(CH,C-
8).121.2(CH,C-2),31. 7(CH,,C-4),31. 6 (CH, ,C-
6),21.7(CH,,C-10),26.3(CH,,C-5), (+) -
HRESIMS % i #9453 F X8 C, H,; 05 (m /2 183. 101
5 [M+H]" ,caled. for C,,H,;0,,183.101 6), &
Bl 5 ocek[12]— 80 s b & W o[ 2E L TE -
9-0x0-2,7-decadienoic acid,

k&Y 3. LA H AR, H NMR (500 MHz,
CDCl,) &6, 6.88(1H,d,J =10.0 Hz, H-1),5.80
(1H,s,H-9),5.93(1H,d,J =10.0 Hz,H-2),4. 24
(1H.d,J =7.0 Hz,H-8),3.87(1H,m, H-7),2. 45
(1H,dd.,J, =6.5 Hz,J, =13.5 Hz, H-4),1.97
(1H,dd,J, =2.5 Hz,J,=12.5 Hz, H-6a), 1. 65
(1H.t,J =12.5 Hz, H-6b), 1. 07 (3H, s, H-12),
1.06(3H,s,H-11);""C NMR (125 MHz,CDCL,) &
200. 8(C,C-3),143.8(CH,C-1),142.1(C,C-10),
131. 8(CH,C-9),127. 2(CH,C-2),74. 4(CH,C-8),
70. 0(CH,C-7),53.2(CH,C-4),42. 0(CH,,C-6),
41.2(C,C-5),20.1(CH,,C-12),7. 2(CH,,C-11),
(+) -HRESIMS % i #5708 C,Hy, O, G /=
209.078 7 [M+H]", caled. for C,, H,, O, ,209. 078
D, bl %ds 5 SCmkl 13 4B — 30, i e iz b &
N periconianones H,

&% 4. LKA, H NMR (500 MHz,
CDCL) 6, 7.21(1H,d,J =10.0 Hz, H-9), 6. 30
(1H.,d,J =10.0 Hz,H-8),6.53(1H,s,H-1),6. 38
(1H,s,H-4).2.53(1H,dd.J,=7.0 Hz,J,=13.5
Hz,H-6),1.25(3H,s, H-11),1.31(3H,d,J =7.0
Hz,H-12);"C NMR (125 MHz, CDCl,) &, 198. 6
(C,C-7),181.1(C,C-2),160.8(C,C-10),147. 3(C,
C-3),141. 6(CH,C-9),131. 8(CH,C-8),125. 9(CH,
£1 UEVINBRSFEILER

C-1),123. 1(CH,C-4),50. 9(CH,C-6),45. 2(C, C-
5),23.4(CH,,C-11),8.2(CH,,C-12), (+) -
HRESIMS % i ) 4 ¥ X CL.H,,0, (m/2
205.086 0 [M—+H]" ,caled. for C,,H,,0,,205. 085
9. FAREHE S SCERC14 B — 3R G Y
A botryosphaeridione,

k&% 5. LMY, ' H NMR (500 MHz,
CDClLy) 64 7.48(1H,m,H-6),7.56(1H, m,H-4"),
7.63(2H,m,H-6',H-2"),7. 49(2H,m,H-5",H-3"),
6.40(1H,dd,J,=2.5 Hz,J,=9.0 Hz,H-5),6. 50
(1H,d,J =2.5 Hz,H-3),4.02(2H, m, H-8),1. 30
(2H,m,H-13),1.26(2H,m,H-11),1. 33(2H,m, H
-12),1.80(2H, m,H-9),1. 46 (2H, m, H-10) , 1. 28
(2H,m,H-14),0.89(3H.,s, H-15);"C NMR (125
MHz,CDCl,) 8. 200.1(C,C-7),166.3(C,C-2),
165.8(C,C-4),138.3(C,C-1"),135.2(CH,C-6),
131.4 (CH,C-4"),128.9(CH,C-6",C-2"),128.3
(CH,C-5",¢-3",113.0(C,C-1),107. 8(CH,C-5),
101.5(CH,C-3),68.5(CH,,C-8),31.8(CH,, C-
13),29.3(CH,,C-11),29.2(CH,, C-12),28.9
(CH,,C-9),26.0(CH,,C-10),22.7(CH,,C-14),
11.4(CH,,C-15), (+) -HRESIMS % H #4372
K CyyHyy Oy Gm /2 327.196 1 [M+H] ", caled. for
C, H,,0,.327.195 5), b ¥cds 5 k[ 15 ] 8 —
LK Z %A E YN 2-hydroxy - (4 -octyloxy)
benzophenone,

2.2 HEYIEENE

L&Y 3 X A4 (HepG-2) . N 40
Ml (Ecal09) NS ME B8 F L 40 (KG-1a) . ATl
HIRRIEE AN (PC-3) A MEIE 40 i (Hep2) K R
o A0 R T L SO R S0 20 (Hela) R H 59
B4 4 3 M, O ICs, B 20,5 pmol /L (R 1), 4%
5 Sk [ 13438 19 L & ¥ periconianones H X
Hela 575 i 55 09 40 A 2 3% 1 (IC;, = 16. 5 pmol/L)
I 25 R — B,

Table 1 Cytotoxicity test results of compound 3
o 2 7 35 P 1C,, Cytotoxic activity 1C;, (pmol/L)
Compound HepG-2 Hela Ecal09 KG-1a PC-3 Hep2
3 >100 20.5+2.15 =100 =100 =100 =100
Periconianones HM'® - 16. 5 — — — —
B % 2 Doxorubicin 3.3440.96 0.85=+0. 00 0.23%40.00 0.7240.00 1. 60+0. 16 0.0270.00

TR R

Note:"—" represents undetectable
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BIARE . XAEE Y 3 BEAT A0 A T R O O 45 SRR W
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1a.PC-3 1 Hep2 ¥J 2K 7~ 40 fg 3 36 1 . AU X} Hela
BoRSGHIN R VE . S A R ARIE LB 4 XA
I 5 T BT B B R Y A
G 2.5 BITEPEECHE R ULARGE . 3T ORORE ) R A 1)
A LS YA T 22 A T R R L 450 G4 ] b
R HUE LA ST A= 75 450 45 LU gk — 2D 0 58 1% T
R (18 v T T B A T R OO RS BORL
EESdN
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Studies on the Secondary Metabolites of Deep-sea-derived Fungus
Trichobotrys ef fuse DFFSCS021

LUO Qingin', CHEN Ziming', ZENG Jinfeng”, ZENG Ling', ZHENG Cuiping”, LU Genlan®,
WANG Liyun®,SUN Yulin®

(1. School of Chemistry and Chemical Engineering, LLingnan Normal University, Zhanjiang, Guangdong,524048,China;2. School of
Life Science and Technology,Lingnan Normal University,Zhanjiang, Guangdong,524048,China)

Abstract: Through a variety of modern spectrum methods, the secondary metabolites of a deep-sea-derived
fungus Trichobotrys effuse DFFSCS021 were excavated. The chemical components of the fermentation prod-
ucts of this strain were isolated and purified by silica gel, Sephadex ILH-20, and semi-preparative reverse-
phase HPLC (C18) and other separation techniques. Its chemical structure was identified by nuclear magnetic
resonance (NMR) ,mass spectrometry (MS) and literature comparison. The results showed that a total of 5
monomer compounds were isolated from the fermentation product of the strain and their structures were i-
dentified as 1,3-dimethyluracil (1),[2E,7E ]-9-ox0-2,7-decadienoic acid (2), periconianones H (3),botryo-
sphaeridione (4) and 2-hydroxy-(4-octyloxy) benzophenone (5). The compounds 1—5 were all isolated from
this strain for the first time. The experimental results not only enriched the types of chemical components of
the genus,but also improved the research value of the deep-sea-derived fungus.
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