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TR BLEY 116 AN AE W E AL &), 646 5 J TR R R
Yok 17 A~ ORI R AW 48 A RN R IR R AW
Bl 4 A~ VAR R R A W 6 > R DR R 2 A
Yy 28 A FHALE A Py 13 A, IF Xk ek 5 i
LERRNEPEHEAT T A0 4 AU £ BROR 5 TR A )
FRGACH W TR S %

1 BERBALEWME

BERAEYREE RN L-B5ERS 56 M
— KA., EAREY T, L- SRR G BERA
FRASIR AE SR AL L- 55 R i L4 2 R 7E RS 2 R
Bl AL T A B R D L- S R E 8l L-A A
TR A s 2E S AE WA Y L - 1 R 2 DA R M i
W, 2210 2 20 WAl 2 AR

ZIRPMOR IR BT B L5 SRR ok G i g
Jot 4% A Wy B R UL % L G K A B . Wang %5
T T AR 2 TR £ R PR R AR 3 8 B R BB R B Cla-
dosporium sp. HNWSW-1 & BT 9 FlHT 10 & 35 3A
LS i 75 424 Cladosporitins A (D1 B (2) . 4b& W
2 %k A 40 bk BEL-7042 M2 1 4 5 P9 1 95 40
itk K562 FN B 40 fE bk SGC-7901 45 4 il 7
P 200 410 o JBE P S — 0y o5 5 e 38 4 L 4
I 50 %6 BRI Y v BE L 1Cs, B 43 5 O (29. 4 +
0.35).(25.6£0.47),(41.7+£0.71) pmol/L, Cui
SN LT AR P A BB AR BE B Aspergillus versi-
color SYSU-SKS025 114 B 16 | — &F 1 48 5t 1
LAY 3-55 3 S 04 R X LA . ( + ) -asperglactam A
(3).(-)-asperglactam A (3), I Xt H 4T o -7 26 Bl
AT TR 35 M P A L 45 R S S 3 X X e S A AR X o -
AT IS B AR R0 L 1Cs, B 50 — 190
pmol/L. Yang %" MR 1 £1 B AR 2 0 0 I B T
Daldinia eschscholtzii HJ001 $2 B4 v $: 18 — Fh #r
0 200 A st 2% A 0 (10 - 40 i A 5t 3R-5 (6D, 13-
T-1,21- -7, 18- TR HE-16, 18- T RE-10- A k-
(78" ,13E,16S " 18R ") (4) . iz AL & W % Ky #F B
Escherichia coli . 4: B {0 % % BR B Staphylococcus
aureus FIMEREZE AT B Bacillus cereus BI3LTH W6 M
B T B LMK B Vibrio parahaemolyticus F
W B Vibrio alginolyticus W /N 1 i e B
(MIO) M1, ¥ 50 pg/mL. Guo % ML Ml
IR bR + 5 B % 8 B W Sarocladium kiliense
HDN11-112 43 85 3 15 A58 9 28 kKb G4 Sa-
roclides A #1 B (5 #1 6), fb &4 5.6 X 5 ft i 4

A4 FECHE A BT M BALE Y 5 B A BEIRAE
Fl. Wang %5 MO B 4 7R 26 U6 21 B AR OR B IXOR 42
BRI Xylocarpus granatum W ZE ) N A I% A
BER Xylaria sp. HNWSW-2 b &3 T — Fh 5 1
Y M A 5t AT AR W) Xylarisin B (D BiZL &Y EA
HH S 1Y) Tk IR TG R R o - R R M EE I P RS
Chen %" LRI AE BRI LB Talaromyces
sp. HZ-YX1 #3453 — B4 5k 19 4= 91 8 Talaramide
A B ZA GRS 2 D HA M A =FRGEW
IR, B X BT B Mycobacterium PknG 7 3 I
A AE L 1Cs, {9 55 pmol/L. Ding % M 2
i 21 PR EL T (P R K38 1 E33) Iy 15 35 W v 43 8
H— 0 ) Nonadride 7429 (-) -byssochlamic acid
imide (9) A=Y 6 PRI E W1 AL R WL S 9 X ARA
$& T1 W Fusarium graminearum HA —EEshHt
FLHTEME . Qi MAE A B O LT ARAR B £
B AR R R TR HE Futypella scoparia 1—
15, I D3k S T #k v 43 25 45 B P B AL & 9 Scopara-
sin C (10) 1 Scoparasin D (11) , H:{b 54 11 X 4
ol 955 240 6 ¥k (B0 45 A375.A549  HepG2 Fl MCF-7) %
S A AR A8 B 5 L 1Cs, fH o 1. 08 — 3. 51 pmol/
L. Meng %" LW MRAE Y N 42 75 B Penicilli-
um brocae MA-231 W73 8515 3] — FioHT ) 2 52 5k — &
MEmg[2,3-¢ | Mg -4,5- — Wi fif 4= ¥ Pyranonigrin F
(12) ZALE WX 35 B9 N2 K AR R W D Ak 1
T B YIS YE, Zhou 2N LT W AR AE 4
WHH B Penicillium sp. GD6 143 8515 2] — R
PG ML % B P g 26 A ) B, Penibruguieramine A (13),
ZAYEA — R AR 0 1T R -2- 1 - 8-
S 0 -3 AR A5 A . Wang 255 AR 4 4T B
MBI Kandelia obovata R R 1 3 th 43 B 15 ) KL
W8 B Acremonium citrinum. MMF4, 3 M
ZHE IR Y R — DB B P Dietziamide C
(14) ZAL B YR — D WIHTER s X A& ¥ 14 HE47
HelLa 4 ik 09 40 i 28 P 1056 L 45 2R B iz 4k & W vt
Hela 40 Mk 9 1Cy, {5 >40 pmol/L, Li 57 )7
KRG TE M B B H 1 Aspergillus versicolor IMB17-
055 F Aspergillus chevalieri IMB18-208 ff) 3t ks 53
PR AE AR R U A A B AR B A
FE¥) Burnettramic acid A F1 3 />3 # il 1 B G g 2k
4% Burnettramic acids C—E (15-17),3 I~ #i1k
EWPIXT OEBRE Candida albicans i 7 2 05
Curvularia lunata 9k J1 8 J& Fusarium sp. F14E %
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A Alternaria sp. I H B 3F 69T EH #1565 PE, MIC 1.
4 0.5-64.0 pg/mL. L&Y 1 - 17 (454 Q&

B L&Y 1-17 f45H
Fig.1 Structures of compounds 1—17
R R A A 08 4 R A Y TR 5 BT A AR 2 M| R A
Yo a0 & TR . Zhang L0 M BB Penicillium
L- (8 5 RS2 & A IR IR S5 M 1 05 & 2 B TR . 46 3F sp. L129 W4y 545 2] —Fopr B L0 20 ok U8 1 2B )
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i Quinadoline D (18) ;i#F — 2 R WM (MTT) %
Hi Ak A 9 %t MCF-7 . A549 . U87 FIl PC3 i 41l ffd bk
8 200 0 2 ) I S BIF 5T I A B O A R A L 4
LB/~ Quinadoline D (18) ¥ A H 8. i P I T 1 5
P Yu SO 2T B R R AR R B AT R B
Neosartorya udagawae HDN13-313 4y 85 15 2|
NH LS Y Neosartoryadins A (19) #1 B (20) ,'E1]
Py EA IR 6/6/6/5 1 AL DU BR 254, O3 B 4T
A HINT 3t 8 5 19 3% P 1C;, B 73 %1y 66,58
pmol/L, Zhang aefel )\ BB Penicillium oxali-
cum EN-201 738 %58 T —Fiopn 9 L 5 AT IR BE 45 14
B I AR e AT A ) Penioxamide A Q21D , k&
P21 e RUER 2. 2. 2 JH A B 3R b B 5 0L A B 1)
ARG AL AL, I3 B H 05 A b He BOBE A A L 2 HU B
(LD H 5.6 mmol/L. Zheng %™ M 21 Ff #k
AR BR ek YR ik 535 B 5 Penicillium janthinellum
HK1-6 1 53 55 2 —Fogn 19 S 88 0 03] Wk A= ) 6l i
# N Paraherquamide ] (22); XHb-&4) 22 #4757 X &
BT PEAG I, R & B W1 WL Li &Y e
WM VR T % B Penicillium sp. IMB17-046 & 31
T —Fp By A A Y Trypilepyrazinol (23) 5 Tryp-
ilepyrazinol (23) HAT 7 i& P s 16 Mk, & AN KR
P2 B R 2 CHIV) L P9 BY 28 95 3 (CHCV) Fil A 3¢
R EE (IAV) L ICy, M 0.5 - 7.7 pmol/L, A i} if8
s 6 T FT B Helicobacter pylori WYL & 1%
PE.MIC R 1-16 pg/mL, Li ZE57 )20 bRVE B3
TR SRR I H % W Penicillium raistrickii IMB17-
034 1 43 8 13 2]t & ¥ Raistrickindole A (24) Fl
Raisstrickin (25),Raistrickindole A (24) & —F 57 i
s A A= W e, A — SRR (1, 2. 2,301,
216,570 1051 W U 53 35 R 4E . Raisstrickin (25) /2
— R AR T AR AT A B 24 A1 25 A
A4 HCV ¥, Zheng %5 W LT R MR A e Avi-
cennia L. MR8 A V519 IE F % W Eupenicillium sp.
HJ002 7 45 21 3 4~ H7 Y 15| e 18 Penicilindoles
A= C (26 —28), H 11 Penicilindole A (26) % A\ A549
1 HepG2 40 i ¥k H A 40 g 2 36 4, 1C5, {8 73 %1 A
5.5.1.5 pmol/L, Yang 2™ )\ = 7 5 4 Y 41 44 K
KRB Penicillium sp. SCSIO041218 1) ¥k 2t
W BT 4 TR Y S 0 BRI AR M1 Man-
grovamide D— G (29 —32), Cui %™ )\ — Bk 21 44 #k
N A (8] B2 72 & B Diaporthe phaseolorum SKS019
AT E] 4 B % I [3, 2- ¢ L BE Diapor-

phasines A =D (33 - 36) . X L 5 W& RN IZE
L b 4 8 45 2 1 A W o 4y JF HoAL & %) Diapor-
phasines A =D (33 —36) & HA4 M4 5 @05 IR [ 3. 2-
I WE R A A IR A A 3 AR AE . Cui 2570 M 2T A
MR 5 [1] )3 72 J& BL 1 Diaporthe sp. SYSUHQ3
o3 A B WA BT RY S 8 S sl e A= ) 8 Diapor-
isoindoles A (37).B (38) fl—A~F Wiy — 5 /% — 4
S| e — B K Diaporisoindole C (39), H # Diapor-
isoindole A (37) B 1 Xt 45 4% 70 WL #F B Moycobacte-
rium tuberculosis TR B2 R BEER B B o 30 ) 7% 4
ICs, fHN 4.2 pmol/L. Zhu %10 ) — Rl 21 b bt
Yp B8 B H B W Penicillium chrysogenum
VI FF A R BT — S HF 9K 9 6/5/6/5/6/13
IR 2R G5 1) 8 1k &5 ¥ Penochalasin K (400, b &)
40 XF B IR B Colletotrichum gloeosporioides Fl 22
¥ B Rhizoctonia solani ¥ 3P W 5 32 09 30 1 75 14k ,
MIC & 43 %9 6. 13,12. 26 pmol/L, 3% MDA-MB-
435,SGC-7901 HI A549 4l Jifl bk 32 B 1 1 2 1 4t Jfd #¢
P (1C5, <10 pmol/L). Gao 25 W L1 4 AR ) 21
W24 Rhizophora stylosa Griff. [T i P &R 2H 40 43
B — RN A BEE S B E Mucor irregularis
QEN-189 & BT 20 Fh 2k 44 2 HF (1 W] Wk il , f 45
6 i1k &% Rhizovarins A —F (41 -46) , H k&
Yy 41 — 43 J2 I 4lcaE 4 m5 W ok 25 M B B 20 AL S
Yy, XXl ST HL-60 I A-549 9 41 it % 1)
DU 5 Pk P4 45 2R R WA 1) 41,42 XF HL-60
FIAS49 Ji 20 Bk A7 40 A 35 AL e A 8 45 N
AB549 J AU A A0 15 Y . Huang 457 A —Fif
LW ARG A W b & T % W Penicillium
chrysogenum V11,3 IIZ T Bk o 43 25 45 21 P9 FhHT (1)
¥k 5C B % Penochalasin 1 (47) 1 Penochalasin J
8. &4 47 R &8 6/5/6/5/6/13 3 &
G ERKEBRHREMUSY T EA C-5 1 C-20 &
PRGN — DA X MDA-MB-435 Al
SGC-7901 41 Jitd bk F A7 B & 19 240 i 75 1 (1G5, << 10
pmol/L) ;4 & W) 48 X # MR ZE #I AT B Clostridium
prazmowski A b 2 )4 & W& M (MIC = 23.58 —
47.35 pmol/L), Cai 255 LT WAL Y 5 5% Acros-
tichum aurewm AR FR + 58 43 2515 21 il & )8 H &
Aspergillus taichungensis ZHN-7-07, 3 \M1Z & b &
LT 3 FlT B gl e R R R AE ) B Okaramines S —
U (49 =50 Hrf 54 49 F1 50 2 57 50— 0 AL 1y |
W R UK % A= 90 99 ; Okaramine S (49) % HL-60 41 i
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PR B 35 B 40 I 7 T L 1C,, {E O 0. 78 mmol/
L, Chen %= A28 bk Py 2E 25 1 52 92 £} 1 Mey-
erozyma guilliermondii P 43 85 15 2| 7 Fh#r /Y 55 05
e i Meyeroguillines A #1 B (52 #1 53), Meng
GO I T W MR B - 9 I B B LB Ewroti-
um rubrum MA-150 )32 B 53 85 0 3 Flosr i 5
ok = 2% A | Wk R R R A4E ) B Rubrumazines A — C
(54 -56) . X&YW iEAT EhK MRS M, ok
L&Y 54 Rl 56 A B 4f i ., LDs, fH R 9.85-
29. 8 pmol/L, Lv 255 M 7 i % J8 BH # Asper-
gillus sp. WHUF03110 (1) £ 1R £ T 32 5Ly w4 5 15
B — PP 00 (A s k25l ¥ Asperdiazapinone G (57),
HZALS P XF 10 Fl 5 22 [ B PR 7R L 7 b 5 221G PH P
WA DL K ik 35 53 B FF B Moycobacterium smegmatis
ATCC 607. H & & ¥ B Monilia albicans ATCC
SC5314 . H 4 2Bk 1 Monilia albicans y-1-4 ¥ IGH)
HITE . Cao 555 M 75 44 AR 2 b 20 B MRAR B + 1
S F A )8 B #H Cladosporium sp. HNWSW-1 H1/3
BB —FHT R B-BR AT AE ¥ Cladospomine (58) ,{H,
b4 58 X Hela BEL-7402 K562 il SGC-7901 4
JHL AR V5 W S %) 4 L R L A T o - 2 B AR S
P, Chen 255 DLLREMRIE 3 X ylocar pus granatum
WE N AEFE W Penicillium steckii SCSIO 41025 7

AR — B R ARG A Bk -N-FA Y . N-(6-
P -2 AR | Wk R -3- 3L 0 ) -5 - AR -5 - AR T
S AL B[N - (6-hydroxy-2-oxoindolin-3-yli-dene)-5'-
methoxy-5'-oxobutyl-amine oxide](59) ,iZ k& TG
Y 0 B Bt TR 0 P R o - 6 7 OB W A RS M. Chen
AELIOT N LT B K PN A L 022 5 55 B Phomopsis sp.
332 gy A B 4 BB Y (0 ML BEAT ZE ) Phochrod-
ines A= D (60— 63). L5 % 60 - 63 HA A FH K
SH-{A M [ 4,30 ML IE B 48, & R I 5 — D RIRAFAE
AR IE X IX 2 Ak 5 W HE AT B 48 L Bt A R 4 i
TR RIEPEPRANY AR R WL &Y 62 T 63 X — A AL
A ARG ML 1C,, (E43 R 49.0.51. 0 pmol/
L. k&% 63 XF DPPH H H 3 B A 87 M5 BRig 77
1Cs, 1 M 34.0 pmol/LBg: . Zheng 2"\ —Fk Sk A
T I L1 A ARAE ) 0 ih & R LI Aspergillus sp.
33241 W 22 M R BT — RO R E K As-
pergilumamide A (64), Li %" 7 13 #g 21 B bk N 28
H 8 Penicillium 299 # 1 & BT — F #7149 & K iy
FI AR AR (65) %L B WX 5 Bk
MR PR A0 M FE TS PR R B R A R R
A oE T A Y S Ak A B RAF R A2
TG 7E AR W) G WA A2 R I 1 R B B TR A
M. fE&Y 18 — 65 LS ULIE 2,
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3 FRRBREYH

Zhou %M N 2 I 41 A% MRAE 90 /1 R K Ceriops
tagal WY BT E B Penicillium herquei JX4
XoF o= ) 25 B T R WD R A IOE M. D Ah L R A
A Wy i P A ) 43 B A B TR R £ T 2 1 AT A
¥ Penicilqueis A — D (66 — 69), Penicilqueis A-D

OH
X

G BN

66 67

(66 — 69) /& 1 UK 43 B £ 1 A BT B2 1 X £ ot 4 A
B 0 A= 4 5 HL Ik 64k 5 W0 SR AR BRI Alternaria
brassicicola . 3 11 ¥4 ¥ J" Phytophthora parasitica
var. nicotianae KM RIE B Colletotrichum capsict
KRG RR BE T8 Bi polaris oryzae 55 9 FhAH 419 R
LT A o B A BE 1T I ELA ) IS M BRI TE HEL
A% 66 — 69 ML UK 3 iR .

OH

Y Y

-0 e}

68 69

3 fLEY 66— 69 45
Fig.3 Structures of compounds 66 — 69
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PRI PR - R IR A W) & i # b g —
AN HE R, W] S 5 05 WS A W Bk ) & . Chen
ST AR A T 20 AR D45 T8 Portulaca olera-
cea MR PR K I FH BT W Penicillium steckii SCSIO
41025 43 B E 6 AN Y -0 T IR AR B, HG T £ 5
4 B AN EIR & W ( £) - Oxypenicinolines A — D
(70 = 73) L K Penicinolines F (74) f1 G (75, fb&

70 R,=CH,,R,=H
71 R,=CH,,R,=CH,
72 R,=H,R,=H

73 R,=H,R,=CH,

¥ (£ )-Oxypenicinolines A = D 55l &/ — 4~ (£)-
AT B M S — N FRER Y 6/6/5/5 PURRMA R L% DU
ZiM AL A R I Rk g SR ARy, (1) -
Oxypenicinolines A X} o- ] % i 1 8 1) 1C5, [H N
317.8 pmol/L, & T B K 0 (461. 0 pemol /L) 5 i#F —
W FXHEE 5 B, ( £ )-Oxypenicinolines A A
Ae Rl o S BAE S o 50 %5 W5 1 B Y T R 07 0K
GEEN L A 7075 AR 4 TR

O

R H
N N N CH,OH
| N | N-CHOH Q;‘J;(O
H

0 Y o)

0 0O o

74 75

4 feaW 7075 G5
Fig.4 Structures of compounds 70 — 75

5 ZEMURMERE LD

T WR 2 2% A W B8 ( Diketopiperazine alkaloids,
DKPs) F 202 i1 2 A 22 3 1 i 4o ik 88 45 5 1M il i) B
T BK(Cyclic dipeptides) , & & [ 75 J0 IR i 22 25 44 i
DKPs 75 245 )4k 2 o ik — A 523 25 8% AT, 36 B0
SR I S I M . L S LD bR T
% )@ B Sarocladium kiliense HDN11-84 4y
B3 BB B9 B UK 9R 7 A= . B Saroclaazines
A—C (76 —78), Saroclaazines A — B (76 il 77) &
AU T e 25 XA R BT S B R DKPs

o XA W) (76 — 78) 04T Hela 4 i B 40 i 25 15
PRI, 25 5 Bon b &9 77 1 1Cs, fH4 4. 2 pmol/
L. Meng % LI BRHE 9 9 26 75 B 18 Penicilli-
um brocae MA-231 FEI T 4 A8 ZFIWR % 4L &
¥ . Spirobrocazines A — C (79 — 81) f1 Brocazine G
(82) Ak 9y 82 XoF LA it 24 B4y N B 5288 240 iy FL A7 4%
SHR PR 200 0 2 0 0 M 4 00 7 4 K T EL A R Y
PUB TG PE . Meng %51 LT B MR A 45 1) 3B £ 41 20 v
DB BHFEER Penicillium brocae MA-231, 3 M\ i%
TRk & B 5 b B Ak R R 128 177 24E 9 Penici-
brocazines A — E (83 — 87) ., X 43 & 15 2| () {b &5 ¥y 2t
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79 b IR A AR PR ) 4 AR BE NG R TR O L SRR AL S
% 83 — 86 Xf & 73 W Ak B A — € W E G M. Zhu
LEUTL M LT W WK 5 TF B Penicillium janthinellum
HDN13-309 " % Bl 1 8 /> iY — % WR 198 25 A= )
Penispirozines A— H (88—-95), k&% 88 & FH —
FloBr B A MR (1, 2 DB A ik 5 EEm IR R 4 L&)
89 HAT 6/5/6/5/6 Y TLER 45 ) 1 4> 5 L #) i 1
. AW 90 — 95 AL A IR TE - WE Wy BIR e - 1k
WERR R i LB A R A 0 T . Zhao 4FTY A
T FE 4 21 B RO W) AR B 3 B B A 0 R R B Tri-
choderma harzianum D13 7~ H 558 B BT H ALY
o SR I 1 5 0 — 20 DAL R B 7 ) v 43 S A B — A B
B B R %8 fi7 4= 9 Trichodermamide G (96) , 5 [A]
BALG WIAH L A6 G 96 HA 1l Ry 1 & i M 19 204K
R EHKEA D ENOAEY SN B IEME, L
S N FAR R N e 5 Wik N
Apergillus verisicolor HDN11-84 1 &% Bl T — Ff 5
A8 I 1% 1% I 28 A= W) B Pyrasplorine A (97) M H B 1Y

\s (0] \S (0]
. \ HN_ .,
™ o /N\“) us/ o) \n) S/
(6] (6]
77

76

Iy Q}i
S
HN
o NH m
(0] H\
OH
0 1 0
81

OH " Y
iSO
S 3
O o | 4 OH
N N iy N
H OH 3
OH O g
O s Y N H )
H on
85 86

OH SMe

[§] &4 Pyrasplorines B (98) %1 C (100) , Pyrasplo-
rines B (98) 7£ il fl 5% 14 F 7] LL#% 1k 24 Deg-Pyras-
plorine B (99) ; Pyrasplorine A (97) J2 M 158 1% g 25 4
P b B — > S A SR ER RS AL W R A b S
ﬁﬁﬁ%*?ﬁﬁﬂ,ﬁﬁé%ﬂﬁﬁﬂm%%EFWE’/"
. ffi /] HeLa,HL-60.A549 Fl HCT116 4 Jifl # X
PCA% 97 — 100 HEAT 4 i 8 VR EAR L 45 SRR BT A 1k
WA B G P s Deg-Pyrasplorine B HA #i
D HINT 3 806 75 A9 3% 7 . 1C,, 4 50 pmol/L,
XRAE WA B A B U G v I TE R BT
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Fig. 5 Structures of compounds 76 — 103
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Table 1 Secondary metabolites of alkaloids from mangrove fungi and their biological activities
A Q =] I s . .
L&Y 5 fe VR B Bk I W B30Tk
Compound Source : Al
. Bioactivity Reference
number strain
1.2 Cladosporium sp. HNWSW-1 Cytotoxicity [8]
3 Aspergillus versicolor SYSU-SKS025 a-glucosidase inhibitory activity [9]
4 Daldinia eschscholtzii HJ001 Antibacterial activity [10]
5 Sarocladium kiliense HDN11-112 Lipid-lowering effect [11]
8 Talaromyces sp. HZ-YX1 Inhibitor of Mtb PknG [13]
9 Co-culture of strains K38 and E33 (species not identified) Antifungal activity [14]
11 Eutypella scoparia 1-15 Cytotoxicity [15]
12 Penicillium brocae MA-231 Broad - spectrum inhibitory activity against [16]
human,aquatic and plant pathogens
15-17 Co-culture of Aspergillus versicolor IMB17-055 and Aspergillus  Antifungal activity [19]
chevalieri IMB18-208
28 Sarocladium kiliense HDN11-84 Cytotoxicity [24]
31.32 Neosartorya udagawae HDN13-313 Anti-influenza A (H1IN1) virus activity [26]
36 Penicillium brocae MA-231 Cytotoxicity, antibacterial activity [27]
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gk
Continued table
N Y= siz 3 N ‘
Compound Source ; 0
. Bioactivity Reference
number strain
3840 Penicillium brocae MA-231 Antibacterial activity [28]
42,43 Penicillium oxalicum EN-201 Brine shrimp lethal activity [29]
56 Aspergillus versicolor HDN11-84 Anti-influenza A (HIN1) virus activity [33]
58 Penicillium steckii SCSIO 41025 a-glucosidase inhibitory activity [34]
64 Penicillium sp. DM815 Anti-inflammatory action [35]
65 Penicillium sp. IMB17-046 Broad- spectrum antiviral activity and anti- [36]
bacterial activity
66,67 Penicillium raistrickii IMB17-034 Anti-hepatitis C virus activity [37]
68 Eupenicillium sp. HJ002 Cytotoxicity [38]
77 Diaporthe sp. SYSUHQ3 Protein tyrosine phosphatase B inhibitory [41]
activity of Mycobacterium tuberculosis
80 Penicillium chrysogenum V11 Antibacterial activity,cytotoxicity [42]
81,82.85 Mucor irregularis QEN-189 Cancer cell inhibitory activity [43]
87,88 Penicillium chrysogenum V11 Compound 87 has cytotoxic activity and [44]
compound 88 has antibacterial activity
89 Aspergillus taichungensis ZHN-7-07 Cytotoxicity [45]
94.96 Eurotium rubrum MA-150 Lethal activity of brine shrimp [47]
102 - 105 Penicillium herquei JX4 Broad-spectrum antifungal activity [52]
110 Penicillium janthinellum HDN13-309 It has a protective effect on H,O,-induced r537
oxidative damage in cells
113,114 Phomopsis sp. 33 Compound 113, 114 had inhibitory activity [54]

on nitric oxide,and compound 114 has good
scavenging ability for DPPH free radical
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Research Progress of Alkaloids Natural Products from Marine
Mangrove Fungi

YANG Dengfeng'” ", HUANG Yanbing' ,PAN Lixia®, LI Hongliang', YANG Liyan®

(1. Guangxi Key Laboratory of Marine Natural Products and Combinatorial Biosynthesis Chemistry, Academy of Marine Science
(Guangxi Mangrove Research Center) , Guangxi Academy of Sciences, Nanning, Guangxi,530007,China;2. National Key Laborato-
ry of Non-food Biomass Energy Technology.Guangxi Academy of Sciences.Nanning,Guangxi,530007,China)

Abstract ; Marine natural products have always played a very important role in drug development. As a special
ecosystem,mangrove contains abundant microbial resources and is a treasure house of high-quality natural re-
sources for the discovery of new drug lead compounds. Alkaloids isolated from mangrove fungi are usually
novel in structure and have significant bioactivities, which are ideal sources of lead compounds for new drug
discovery and have good research and application value. In recent years, the research on alkaloids natural
products of mangrove-derived fungi has been developing rapidly. According to the different sources of alka-
loids,the alkaloids were classified according to ornithine, lysine, tryptophan, phenylalanine, diketopiperazine
and other alkaloids. And 116 novel alkaloids secondary metabolites and their biological activities excavated
from mangrove-derived fungi were summarized from 2015 to 2021 in this article. It is intended to provide ref-
erence for the study of alkaloids secondary metabolites of mangrove-derived fungi.

Key words: mangrove;fungi;secondary metabolite;alkaloids; biological activities
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