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Abstract ; The genus Nigrospora is distributed widely in medicinal plants and animals as endophytic fungi. The secondary me-
tabolites produced by the fungi of Nigrospora sp. exhibited remarkable pharmaceutical values with diverse chemical struc-
tures. In order to provide some guidelines for further research and development of the fungi, this review systematically summa-
rized the secondary metabolites and their bioactivities derived from Nigrospora for the first time, covering 199 compounds re-

ported from 1997 to 2021, involving polyketides, anthraquinones, terpenoids, steroids and alkaloids. They exhibited diverse

pharmaceutical effects,such as antibacterial , antioxidant , antiviral , antidiabetic and anti-tumor.
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£1 Nigropora REEEERBEH
Table 1  Secondary metabolites from the fungi of the genus Nigrospora
&Y 9 &2 R E PRI T 275 3k
Compound number Compound name Compound source Bioactivity Ref.
LIRS
Polyketides
1-7 Pejtalafuranones A Fl F  pestalafuranones F N. sphaerica BM2 _ 7
e -
8~10 A SRR Solanapyrone N, solanapy- Nigrospora sp. YB-141 - 8
rone O  solanapyrone C
11 Nigrosporalactone N. sphaerica T 8,9
12 (+)-ZXEENEE ( +)-Phomalactone N. succhari T 8,10
e ‘
13 ~17 Nigbeauvins A ~E N. oryzae #1 Beauveria bassiana 1N40) AR (13 A 11
18 Nigirpexin E AE[FVR N. oryzae F Irpex lacteus - 12
19 ~23 Nigeollins A ~ E N oryzae F1 Collectotrichum gloeospori- _ 12
oides
WA T s S o e
24 ~27 R @&ﬁ BIHLAR AR Pulvilloric acid N. oryzae 1 1. lacteus TEH 13
type azaphilones
6-0-Demethyl-4-dehydroxyaltersolanol A |
8, 11-didehydrochermesinone B (7S)-7- . e e
~ o Sp. 3 ) 3
28~-30 hydroxy-3, 7-dimethyl-isochromene-6, 8- Nigrospora sp. YE3033 PURE(29) 14
dione
R . . Nigrospora sp. DBR-5 Nigrospora sp. -
) = 4 = -
31 HHEEF Griseofulvin No. 1403 | Nigrospora sp. MA7T5 A A 15-17
3234 6:0—Desmetbyldecl1l-01~ogr1se0fulv1n . Nigrospora sp. MATS S B 17
6'-hydroxygriseofulvin
33 Ri'seufulvi.n‘ i & JK &% % E dechloro-  Nigrospora sp. No. 1403 | Nigrospora sp. T A 16
griseofulvin MA75
(2S8,5'R,E) -7-hydroxy4 ,6-dimethoxy-2-
35 (' 1-methoxy-3-oxo-5-methylhex-1-enyl )-  Nigrospora sp. No. 1403 - 16
benzofuran-3 (2H ) -one
36 .37 8-Dihydroramulosin , # % [if] 15 2% mellein Nigrospora sp. LLGLMO003 G HT R T 18
38 ~41 Nigrosporapyrones A ~ D Nigrospora sp. PSU-F18 PURENETE(38) 19
Nigrospoxydons A ~ C | nigrosporapyrone .
(+)-TH & W E ( +)-epoxydon,
( + )-deoxyabscisic acid, ( + )-flii % B2
42 ~52 ( + )-abscisic acid, ( + )-ZLFESE E R Nigrospora sp. PSU-F5 PR TG (42 F1 46) 20
( + )-phaseic acid, pestalopyrone
hydroxypestalopyrone .3 ,4-dihydro-3 ,4 , 8-
trihydroxy-1[ 2H ] -naphthalenone
3'-(y,y-Dimethylallyloxy) -5, . T
3 7-dihydroxy-4'-methoxyflavone N-. sphaerica ZMT0S PRI 2
54 4-Prenyloxyclavatol N. sphaerica - 22
Nigrospins B Fll C | 1-acetonyl-7-carboxyl- s o)
55 ~57 6, 8-dihydroxy-3, 4, S-trimethy-lisochro-  N. oryzae SCSGAF 0111 ?7‘?}3 TURTRTE(SS 23
man
(% )-Nigrosporione A | nigrosporione B *E*E%%)E%(SS -
58 ~62 .64 . : N, . * N. sphaerica ZMT05 60 .61 .64) FiE (58 24
nigrosporione C . ( % ) -nigrosporione D 61)
63 Nigrosirpexin F N. oryzae I. lacteus, FfE 34k 12 A EviL/E N 12
et 2 i i alopy-
65 .66 Zk {0 il 7 & Sterigmatocystin | pestalopy N. oryzae IR (65) 25

rone
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%% 1 ( Continued Tab. 1)
&Y & W R E PRI T S5 3CHk
Compound number Compound name Compound source Bioactivity Ref.
Chlorotetralone , (45 )4, 6, 8-trihydroxy-
3 ,4-dihydro-1 (2H) -naphthalen-1-one 3, . ) . .
67 ~70 3"-methylenebis ( 4-hydroxy-6-methyl-2H- N. oryzae F1 B. bassiana T (67 .69 F170) 26
pyran-2-one ) %L & sclerin
(+)-(28,35,4a8)- 2RI (+)-
(285,38, 4aS) -altenuene , (-)-(2R, 3R,
4aR) - A4 (-)-(2R,3R,4aR) -alt-
enuene . (-)-(2S,3S,4aR) -5 H [ 32 5%
HEZE (-)-(2S,35,4aR) -isoaltenuene , . N, )
71 ~78 (+)-(2R.3R.405) ST A e 2 N. sphaerica No. 83-1-1-2 YU TE (76 F177) 27
( +)-(2R,3R,4aS) -isoaltenuene .5'-me-
thoxy-6-methyl-biphenyl-3 , 4| 3'-triol , al-
ternariol | alternariol-9-methyl ether, 4-
hydroxyalternariol-9-methyl ether
2,5, 7-Trihydroxy4-(30 -methylbut-20 -
79 en-10 -yl) oxy-2H-naphtho [1,8-b ¢] fu- N. sphaerica - 28
ran-9-one
82 83 Nigrosporone A ,nigrosporone B Nigrospora sp. BCC 47789 B AN T (83) 29
Nigrodiquinones A | 4a-epi-9a-methoxydi-
84 - 88 hydrodeoxybostrycin,  10-deoxybostrycin | Nieros ) IR (87 88) 30
3,5, 8-trihydroxy-7-methoxy-2-methylan- 1grospora sp- = A
thracene-9 ,10-dione , austrocortirubin
89 Nigrosporin A N. oryzae EiNE] 31
. . N. oryzae Nigrospora sp. ,Nigrospora sp. e
920 Nigrosporin B 712010006 A 31,32
N g e Nigrospora  sp. . Nigrospora sp. Z7]- e e
9 4-Deoxybostrycin &L B RATEY) 2010006 LI 1) 062 32,33,36
92 ~111 BRAHRNTEY - gtk 33
Nigrospora sp. No. 407 | N. aurantiaca VN ¥ JC 25 13 A7
112 BLRTEE Bostrycin CMU-ZY2045, Nigrospora  sp.  ZJ- %W S AL Al [ & 1k 34-36
2010006 P 1)
Nigrosporin B 4-deoxybostrycin , 4a-epi-
9a-methoxydihydrodeoxy-bostrycin | 10-de-
B oxybostrycin,  9a-hydroxydihydrodesoxy- . y e
13 ~118 bostrycin , 9a-hydroxyhalorosellinia A | 3, Nigrospora sp. 71-2010006 A (114) 36
5, 8-trihydroxy-7-methoxy-2-methylanthra-
cene-9 ,10-dione , austrocortirubin
2, 3-Didehydro-19a-hydroxy-14-epicoch-
lioquinone B tetrahydrobostrycin, de- P (119 1 124) |
119 ~ 124 oxytetrahydrobostrycin, 3, 8-dihydroxy-6-  Nigrospora sp. MA75 YL (120, 121 A 17
methoxy-1-methylxanthone | 3, 6, 8-trihy- 123) 4nfesE(119)
droxy-1-methylxanthone , griseophenone C
6-0-Demethyl4-dehydroxyaltersolanol A |
4-dehydroxyaltersolanol A | altersolanol B | . I,
125 ~129 Ei 7 % macrosporin 1,3 ,7-trihydroxy- Nigrospora sp. YE3033 YU TE (125 ~127) 14
6-methylanthraquinone
[[ES
Terpenoids
130 ~ 136 3B-OH-dendocarbin A N. sphaerica - 37
(S)-( +)-2-cis4-trans-Abscisic acid 7’- ) HUBE IR 5 59 1Y 40
137,138 hydroxy-abscisic acid N. oryzae Mo TS 38,39
139 Pimara-7 ,15-dien-38-ol N. sphaerica - 40
¥R AN B A
140 Prf4F i 25 & Aphidicolin Papulaspora immersa I N. sphaerica 20 B4R A e 40,41

A HL-60 1=
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%% 1 ( Continued Tab. 1)
&Y & W R B YRR T 225 3k
Compound number Compound name Compound source Bioactivity Ref.
141 ~ 143 156 Puncl'apurumns D ~ F, desuccinoylpuncta- Nigrospora sp. _ 10
poronin
Nigrosirpexin B | nigrosirpexin E 11, 12-
epoxy-5 , 6-secotremula-1,6 ( 13 ) -dien-5,
12-olide | 12-acetoxy-5 , 6-seco-1,6 (13 ) -
tremuladien-5, 11-olide | conocenolide A,  JE[F] Ji N. oryzae F1 I lacteus ( 144-  HiAEYR R B (144 |
144 ~ 154 11-acetoxy-5 ,6-seco-1,6 (13 ) -tremuladi-  153) N. oryzae, . lacteus FIf5 F 5 146 ~ 149 152 ~ 12
en-5, 12-olide | nigrosirpexin C . nigrosir- £ ffh(154) 154)
pexin D conocenol B 11, 12-dihydroxy-1-
tremulencis-5-one , 11, 12-epoxy-128-hy-
droxy-1 -tremulen-5-one
155 Nigrosirpexin A N. oryzae Fl I lacteus MER 13
[EEZS
Steroids
(208,22 ,24R) -F 1§57 ,22-—Hi-38,
5a,68-—M¢ . (22E ,24R) - 7% ffi {{ -38-¥% ; PD-1/PD-L1 454
719 ks, 000k /7, 2-— di6il, 2 i(158) 2
-7 ,22-")f-6B-H F 36,50 %
H A §-6,22-2 738, 50, 8a- — B
-7, 22-T 03B A A K 4,6, 8
(14),22-=Jf-3p-B¢ . % fA 5§14, 6,8 ) . B s (163 i
160 ~ 166 (14 . 22-PU A3 . 55 £ 855 (6) .7 N. sphaerica 165) 43
22-= 3B KA H-T,9(14) ,22-=
I-3B-IF S 107, 22- PR 41381
A8, Alkaloids
Neoechinulin A  preechinulin |isoechinulin
A (tardioxopiperazine A variecolorin L di- ) -
167 ~173 hydroxyisoechinulin A | L-alanyl-L-trypto- N. oryzae 2J-2008005 b5 (169) 44
phan anhydride
Methyl  5-acetamido-6-( 4-hydroxyphe-
174 175 nyl ) -4-oxohexanoate , uridine-50a-  Nigrospora sp. Z18-17 Bl o 45
hydroxypropanoate
Uridine , adenosine , benzylhexahyd - - - N
e sz
176 ~179 s m ] pyrazmes oMY N sphaerica P LR S B 42
hexahydropyrrolo[ 1,2-a] pyrazine-1,4-di- -
one w
180,181 Nigrospine ,nigrospin A N. oryzae SCSGAF 0111 - 23
g [ oy i A28
182 Nigrosporamide A N. sphaerica M@ W oI 22
T
183 184 2,5- R BRAT A= 4 N. camelliae-sinensis S30 - 46
185 Sch 54796 Nigrospora sp. PSU-F12 - 47
HAthZE Others
186 Ethyl 4-ethoxy-2-hydroxy-3, 6-dimethyl- N. sphaerica ZMT05 SR 48
benzoate
A0 H B (187) (K55
187 .188 Nigrosporanenes A I B Nigrospora sp. PSU-F11 ) B eh 2 BRI 47
(187 #1188)
A bk
189 Nigronapthaphenyl N. sphaerica %fﬁlﬂ“ Eiﬂaﬂﬁﬁ%gﬁg X 49
Methyl 3-chloro-6-hydroxy-2-( 4-hydroxy-
190 2-methoxy-6-methylphenoxy )-4-methoxy-  Nigrospora sp. No. 1403 PUR G 55 16
benzoate
191 192 Nigrosporanenes C £l D N. oryzae S4 - 50
ST - 5
193 Pipecolisporin N. oryzae CF-298113A B HURLG PEE 51
Ji
194 ~ 199 Oryzamides A ~ E scopularide A N. oryzae PF18 - 52
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2 E¥iEE nigronapthaphenyl (189) , izt &%) W/~ 2 B A W15

2.1 mEEE

Nigrospora Ji FLTE Q™ W) AN A I 25 Hi 400 ) A
Py e, T ELE N 20 D R -t B AT A A% R 41
PE TR AR AP F I R BT 24 W) 0F 5 40 el 2 A
BEmIF R T) o MRAE SCHERGE T, AT DL & BHC I 1
J& Nigrospora J& H. 0 A6 27 WL 70 W 5% B 22 1) A2 0 1%
P, AR S350 AR 3 Jert T N K B T 3
JETRIXS Nigrospora J& EL IR AL 2 853 WO BT 181 16 PR R4 7
ZriR

TEPUAE P I 1 J2 T, 6 A 0 R 22 B
R, FLrp 31,89 1 90 FRHT BRI -5 B A 2541
ML (A 26, Luo %51 & Bl i
LN AR Nigrospora sp. DBR-5 & B UEA
PR I TG b 3 B IR RE R (31)
XF 10 FpAE PO H 34 R SR Z A S E M , 2 AR
RN e JF ( concentration for 50% of maximal effect,
EC4, ) ff 4 0. 0013 ~0. 0202 mg/mL, i X B
PRI AT S 4 5 52 T T PR e ik, BC 3435 %1 0. 0013
mg/mL, W] &5 T RHPEXS BZG 2 T R A & UEY)
RIS (B . Chen 25" 38 1 v A A s Py A=
N. sphaerica ZMTO5 58 KIE$E3E KB 1 ¥
(B ERATT AR (53) 1240 W00 3 45 JEL 9 T AT
A B T ELAT T IR T . W 2520 I A
WA PN N, sphaerica ZMTOS5 W43 ES5 3] 6 /N5
(BRI EAAT A ( ) -nigrosporione A (58 F159) |
nigrosporione B(60) \nigrosporione C(61) F1( % )-ni-
grosporione D (62 FlI 64) , 1% 284k & il 30 ) 9 I
BRI PTG A 40 308 v B S B = sk g, Herp AR S
58 ~ 60 Xof A 47y 55 it L T 9 61 e T T | A A I A
RS B MR Bl ) T 24 S5 o 0 410 1 3 e I
AN # ¥k ¥ ( minimum inhibitory concentration , MIC )
fEA N 3. 13 ~25 pg/mL, L& 61 F1 64 X} Fij =Fh
o Jir PR IS A 08 i ) 41 ) 3% M (MICs X Hy 3. 13 ~ 25
pg/mL) , PEHZ I IR IR A& W BA T4
b5 B R B BF & A . Tanaka %571 L ECEE M.
oryzae 53 B AR F] 2 N B BER AL & 4 nigrosporin
A(89) HlI nigrosporin B(90) , XAl 5 27 AT i HAT 5
BERE R MY RIS M. Ding 261 I AR AR I Y
AT N. sphaerica ZMTOS w3 B4 2 1 455 1) By
AT AWy (186 ) o R 475 T g 11 5 AT 500 4 0 o 4
. Ukwatta 28" ) 2T B M AT 9 Bruguiera gymnor-
rhyza WHETE N. sphaerica W73 B3 13 BRI ZRAL S 1)

P, XA R ZE /AT B UBC344 il TISTR68S 14758 51
(RS 1, MIC B350k 4 12 pg/ml,

TEHT AN BN H 2 1, 15 RS P AT LSRR 2
A Ho BRSPS T R AA B 9N EE RG], A Y
FERAN T B B2, B R 2 ¥ ST Trisu-
wan ZEUT MY Annella sp. F PN A= T8 Nigrospora
sp. PSU-F18 /3545 21| ntk i 437 4= %) nigrosporapyrone
A(38) , % 4 % 6 %5 24 3K B ( Staphylococcus aureus
SA) FifiE Y 48 D4 AR 48 B3 (0, % 49 2K & ( Methicillin-re-
sistant Staphylococcus aureus ,MRSA ) Y5177 — & 1 15
PE,MIC {Hh 128 pg/mL, Wu 4™ R B4
58 ~ 61 i P 715 ry A5 Y 0 ] O A R A 4 B0 7 4
BREE B9 PE (MICs = 3.13 ~12.5 pg/mL), Korn-
sakulkarn 25" W\ 5% %€ P A= 14 Nigrospora sp. BCC
47789 RS I — B R AOR IR A KR AL &
nigrosporone B(83) X M-I L A (IC4, 10. 81 pmol/
L) S5 BB (MIC 172,25 pumol/L) | B RE 25 51
FFEE (MIC 21. 53 pmol/L) Fl & iz BR B ( MIC 10. 78
wmol/L) J4 ELAT 5 B M 35k . Wang 252 BF 5%
RINLLREBRAG P N A T8 Nigrospora sp. 1) BB AL &
¥ 4-deoxybostrycin (91 ) F1 nigrosporin B(90) E.7H i
& AMEN S5 B RS E  JCHR 0B 1 91 X
LR EEE R T LIS LAY,
Shang %7 B LTAEAR Y P. pinnata (48 42 1 Ni-
grospora sp. MA75 /2y B A58 4k-E4 120 121 A1
123 % MRSA R FF 1 1 B 7 4 BR T A R
FIETE, Yang 2505 R [ ¥ 22 19 BT Nigrospora
sp. 2J-2010006 43545 3] 2 A Fr BUER 4a-epi9a-
methoxydihydrodeoxybostrycin ( 113 ) F1 10-deoxy-
bostrycin(114) , DA 2 7 /> B F125 L4 nigrosporin B
(90 ) . 9a-hydroxydihydrodesoxybostrycin (115 ) | 9a-
hydroxyhalorosellinia A (116 ) .4-deoxybostrycin (91) |
bostrycin(112) 3,5, 8-trihydroxy-7-methoxy-2-methyl-
anthracene-9, 10-dione ( 117 ) #I austrocortirubin
(118) , -3 it & WA A 1 AT — R 51 S BE A4 A=
Py, A5 90 Xof Aili B 2 ST TR RIS A 25 AT 1A 1
TGRS PR VD BLAR S, MIC {54524 312 nmol/L, fk,
EY 91 1) STEARAT A Wy HAT B SR A0 B TG P, 0) i
FEZFFLAT T Y MIC {5y 48. 8 nmol/L, 5 - FH
XTREZG IRV B (MIC = 1250 nmol/L) , [a] B %
g3 I At A R ) ) T M (MIC = 97,5 nmol/
L), ZWE 5 2 W R AL & W e DU R 25 W 001 50 s



1628 KIRF=YIBE R 5T K

Vol. 34

BABRIHIE T
2.2 MEEEN

Nigrospora J& ELTA UK HE A P ) % 22 Fh i g 40
P ELA S 2 ) 200 B B O T, (E A R R R Y
AN 5% B 7 T3 BRI T R O 2 , TR A P AL ) 244 P
TP T AR T, Horp BB 2R AL & W i 3 Mk 3
THEE IR R AEAF R AL BT BT 16 PP 5T . Korn-
sakulkarn %[EJMT%@@%@V\]Q% Nigrospora sp. BCC
47789 thy g i — A R AR Ok IR S BB IL & )
nigrosporone B (83 ) XJ 2 Fit [} g7 4 i L Wl 7w Hh 2
FA TR 1, % NCI-H187 FI Vero 4 Jifd i) 1Cs,
43514 0.25 F10.72 wmol/L, Chen %5 3@ i 4k 2%
B R 4-deoxybostrycin (91) #EAT T 454 {1, 215
T 20 MATA (92 ~110) JEX T AL Bt AT T
JipJed 21 i Ak MDA-MB-435  HepG2 #1 HCT-116 A9 4
JRLRETE 00 3K, 25 3R W 4 5 A B Y 4 o 0
(IC5 fETLH 0. 62 £ 10 pmol/L) , Hir{k 454 108
1110 ot LRI 4 bk MDA-MB-435 (41 sl 355 1 5
TRAMEXF IR R R, A& W) 105, 85 58
0.66 wmol/L F10.62 pmol/L, Yang %57 1 %45 %]
(RS S AT 1 AN EE T PR 8 , R
B9 90 1 114 55 i 968 240 ML AS49 A5 e o 4 il 1%
P, 1C, {H 43 5 & 5. 25 F1 4. 56 pmol/L, Shang
%“7] MA LI AGY) P. pinnata )N AT Nigrospora
sp. MAT75 th7pBsia 3 1 AN i B AT A= 9 2, 3-di-
dehydro-19a-hydroxy-14-epicochlioquinone B (119) X}
fibJed 2 B Bk MCF-7 . SW1990 #1 SMMC7721 ¥y B A&
SR ZUA AN B 16 1 1C [ 000 o 4.5 F1 7 wg/mL,

bR T iR EERAL S Z A0, iS4 aphidi-
colin (140 ) {4 40 g 73 1% T 28 8¢ . 3 . aphidicolin
(140) }& Lopes 2" M\ ZE B NP N. sphaerica
o Y, X b 9 40 B Mk HCT-8 | MDA-MB435 |
SF295 H1 HL-60 X545 %5 5 i) 41 i 1% 14 (1Cs {H 53 5]
#0.05.0.20.0. 16 F1 0. 09 wg/mL); 3 H Gallo
SENUHE— 3 K B 140 BEASIA TSR LR i
AN HL-60 i T, 52 0 08 3h ) 2 5 2 F g
PRI S B A Tk = JEREAR 530 i, B 5 1
AR 7 140 F5) S AR P b 5 S5 4 . e 400
P IKEESET

BRit Z A, HoA S B AL & YAy — & 40 M 25 1%
£, U, Rukachaisirikul %[4” MHNINE Annella sp.
BN A Nigrospora sp. PSU-F11 H/53BS155] 2 4~
HrHI S OB A ) nigrosporanene A (187) , % MCF-

7 Fl Vero 4 HLA7 &b 2 1Y 240 B 35 4% , 1C5, {E 73 1
9.37 Fl 5. 42 wg/mL; Ukwatta 25" )\ 214 BAH 9
B. gymnorrhyza WA N. sphaerica W4y B 15 3| 28
FZ ML & ¥ nigronapthaphenyl ( 189 ) X} Ji& 40 g
HCT116 A & & A d i5 1, IC, (N 9. 62 + 0.5
pwmol/L; Metwaly LB\ K FAENAET N. sphaerica
T B A B 1 5 AL S ) 163 1165 /i i) 8825 114
PUE I G PR, X HLOO 2 ffd (1) 1C, {4 0. 03 Fi1 0.
39 mg/mL, %F K562 40l 1C, {14 0. 35 mg/mL,
2.3 mmEEE

Nigrospora J& LT U A= AU 7 W1 %) 22 i it B4
FEAREAT WA HIVE ], 2 FE A/ Puerto Rico/
8/34 (HINI ) i 86 5 Mk 6B 75 WP WG 55 B
BESE, BB W s R 5 B OR SR 25 A Y, L
k& 88, A IR AW FEAE JHALE B i (. Zhang
AU 1 S N A Nigrospora sp. YE3033 &k i
WP B E] 2 BT azaphilones 28465 %) 29 X
HINT 3 2% 8 4k A 2 101 4E 1T, 1G5 {1524 0. 80
g/ mL, I BN BRI R (CCso fH O 184.75 pg/
mL) , J& 1R 4 1 0 i 2% B R ik e T 2459, He
al27) 0 EEERY N AT N, sphaerica No. 83-1-12
ST E SR 2 4> heptaketides Z5H LS4 71 F1 73, LA
K6 MEHALEY (72,74 ~78) , o b &4 76 il
77 TEARSI R B AR 2 B (HSV ) BAHURREE 1,
ICs, B 4351 A 13.5 Fil 21. 3 umol/L, ¥ £ 11 45 %X
(SD) 4351k 26.5 Fl 17. 1, Xu 257 )G 2€ Paly-
thoa haddoni F:H=T Nigrospora sp. W1/ B 45 5| BUR
1644 87 XHAIE 295 8 Cox-B3 fik s — i il 1 1
(ICsy = 93.7 umol/L) , {554 88 X -1l i 15 M
B (RSV) HA 5 I RE24 ] T 5 ARAH I 4 410 1 7%
P (ICs, = 74.0 wmol/L) . Zhang L1400 1 3L TN
HE T Nigrospora sp. YE3033 % EW i 4 B/ SR T
liE T 4= ¥ 6-0-demethyl-4-dehydroxyaltersolanol A
(125) .4-dehydroxyaltersolanol A (126 ) 1 altersolanol
B(127) %9 805 2 bk HINT S 755 5 20 A 40 o) 3%
P TIC, {55 R 2.59 .8.35 fi1 7.82 pg/mL,
2.4 HftiEH®

Nigrospora J& FLIA A= A 7= P R 8L AEY)
BEPE NO I BUBE PRI | 7 75 15 P 2 A e, B
2 A0 AN EER AL & Y08 B A AR YR R 7
] B8 FH V% 77, Fukushima 280 N PZAEBE V. suc-
chart W53 545 240G 4 12 X% 2 A HE ) 35 P AR
AL AT LI o T A0 RS BUE AL T . Zhang
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AN, oryzae Fll Beawveria bassiana 35371 K&
ey b 43 AR 3 5 S Y azaphilones Z5 4659 13
il 14 FLAT LY NO M0 FE . Yang %67 BEFE &
P EL B Nigrospora sp. No. 407 [ B Rtk & ¥
bostrycin (112) ] 4 5 5 P 435 JJc 215 A A1 ) 20 Bl A AL
i [5] 72 AL BB B, I H. bostryein (112) £bFR A9 TG
Yifi MR A PLEER , RBLH Z AL & W TE A Wbt
PBHFN AR [ Ak 45888 0 R H AT 5 53 81, Suwan-
narach 25 )\ 7% [F 8} 22 W H: N AE B N, aurantiaca
CMU-7Y2045 rhfs s ggta 3] 112, 31 & iz & Wik
NELE R YR EA R AT B8R, I BT IV 40
MIREPERAR, UM T AL 112 AR L0 P 4L,
BT & B . Uzor 25 YL N. oryzae 4
BAAEMEA Y 137 70138, 76/ BB AL E R 8K
S FOHE PR T M. Lin 2520 HESR Callyspongia
sp. JLBE AT Nigrospora sp. w73 B 453 31 1 5 A28 £k
B W (22E,24R) -2 i1 1 -3B-F2 HE-S o, Q- PR 4T , 22-
“f-6-T (158) 7t PD-1/PD-L1 255 4l 6 7,
HIC5fH 4 22.5 pwmol/L, Sun L4405 T Den-
dronephthya sp. FJNATH N. oryzae 7J-2008005 435
15211 isoechinulin Y A= Pk 169 X ik a7 H A #5®
(IR 15 1% M, 1C, 1 R 5. 92 pg/mL, Ukwatta 25
ML MAEY) B. gymnorrhyza WA N. sphaerica
Wy B A5 B R FE 254k & W) nigronapthaphenyl (189)
AR AT I oo ) 2 A T Bl 44 5 o Tgnacio
4V N Triticum sp. AW A B N, oryzae CF-
298113 A 73 B5 15 2| — A8 i 3 k1L 5 ) pipecolis-
porin (193) , iZAk &% T. cruzi Tulahuen C4 3F4:
MR T R BAT I 20 M, 1Cs, 182050
8.46 wmol/L F13.21 wmol/L, Vig 2 % 9.0 it
TN N oryzae GLIS $REUYIAT B8 /R R 45
BI75 5 4 /)N B Bl % 2 T SBRAE 195 1 o
3 HiE

Nigrospora J& ELIEAE R 5346 Tz Y Sh A4 N 7=
U, 7 AR ) 28, AR SCIL A R
i TR 0% | 5 AR AR MR 199 MBS, Horh
BB %, RES L& W B AT & P iE
AR 7555 0 A P (3R 1) o {H H T Nigrospo-
ra J& EL T W98 A7 A6 15 1 0 A B A B — | TR A
1 B ERAEIR E b, BRI HLERI T 58 5N A2 T
H HHT* Nigrospora J& T B W) 9216 A 58
I3 MGG ZMINEMR SR AT, P, Ak
WHot B O LU JLJr s : (1) 37 R 2

TP AR, 4 v & 30 B 22 i M) s Y T e
PR (2) X 22 0 % vh 36 1 Bl 3 Ak B W HE AT IR A
BUHRIERDT , S 2 B AT BE T 5 (3) QIR IR FR B >k
PRI LA, ELTRTE 0 25 TR i [l B, AR AR ]
Re A A Ak, A AT RE & 90 i 0 PR BT, LG A Aru-
mugam %51 800 m VA ¥ 18 IS 43 B 45 5 (9 EL P 1
¥k Nigrospora sp. NIOT 2B %T 12 F 2 2% B4 1
FEA: T S 7 Y iR B A BT B T 2, 0 22 e 400 i
A SRZL A AN MR TEAE 5 (4) i L T 3 7R s k-
fis FHIE IS LRIEN AR AR S0k,
TG UUBRAE [, $18 /o B0 B8 7™ A B A Qs ™ ) 1 g

H i, Nigrospora J& FLIE G 1 143 B BIFE 38 AL FE R 94
W B, Bifi 2 T 2 B ) A 5 7 0 10 185 22 RO TR B T 1
W5, A1{F Nigrospora J& FL 1A A9 A ™ ¥ fEAS 21 58
SR KA
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