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Isolation and identification of compounds with anti-breast cancer activity in
endophytic fungus Ilyonectria robusta RSA2004 from Panax ginseng
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Abstract: Objective To study the secondary metabolites of the endophytic fungus Ilyonectria robusta RSA2004 from Panax
ginseng in order to obtain compounds with anti-breast cancer activity. Methods The 95% ethanol extracts from the solid
fermentation of rice were separated and purified by silica gel, Sephadex LH-20 gel and HPLC. The structures of the compounds were
determined by NMR, mass spectrometry, circular dichroism, computational circular dichroism, etc. MTT experiment was used to
evaluate the cytotoxicity of the compounds to breast cancer cell line MDA-MB-231.Results Four compounds were isolated and
identified from the fermentation products of the endophytic fungus /lyonia robusta RSA2004, which were identified as robusta A (1),
radicicol (2), monocillin I (3), and monocillin IV (4). The activity test results showed that compounds 1 and 3 had significant
inhibitory activity on breast cancer cell line MDA-MB-231 with the ICso values of (9.37£3.1) pmol/L and (5.13 +2.5) pumol/L.
Conclusion Compound 1 is a new alkaloid compound named robusta A. Compounds 1 and 3 have strong cytotoxicity on the
proliferation of MDA-MB-231 cells.
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i 2.5 mL/min) @4k, HEHLEY 2 (r=19.5
min, 4.5 mg). 3 (g=24.1 min, 7.0 mg). Fr. 3.4
230 2 47 HPLC (YMC Cis #E, 70% H B#-/K ¥
fit, ARURE 2.5 mL/min) 4rB54ith, B340EY)
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23 LT

&P 1. AtstiRgs s (HEE), HR-ESI-MS
m/z: 552.308 7 [M+Na]* (i+5{H 552.3090), 454
'H-NMR F1 BC-NMR %, #i @ a4 1 151N
C34HasNOs, AHFIEN 14, 40L& 1 1 'TH-NMR
(R D BRA AN EZRNTEEEST (u6.78,
7.02~7.05). 1 NMEFRKFEES (0u4.52)s 6 MH
FEMES (0r0.93,0.94,1.07, 1.23, 1.52 A1 1.80) Al

#z1 & 18 NMR#E (600/150 MHz, CDCls)
Table1 NMR data of robusta A (600/150 MHz, CDCl3)

[ on oc

1 2.82 (q,J=6.5 Hz) 44.0
2 142.8
3 5.13 (s) 131.4
4 532
5 142.2
6 129.7
7 2.05 (overlapped) 48.4
8 1.70 (m) 424
9a 2.14(d,J=12.2 Hz) 40.2
9b 0.72 (m)

10 1.56 (m) 323
11b 0.70 (m) 22.0
lla 1.79 (m)

12 1.90 (m) 313
13 1.05 (m) 57.7
14 4.52 (dd,J=4.5,7.5 Hz) 87.3
15 2.22 (m) 534
16 3.40 (d, /= 6.8 Hz) 55.6
17 201.2
18 3.16 (dd, J=4.0, 12.2 Hz) 554
19 173.1
1b’ 2.07 (overlapped) 347
la’ 2.74, (dd, J=4.3, 15.1 Hz)

2! 88.8
3b’ 2.87(d,J=13.0 Hz) 46.7
3a’ 3.03 (d, J=13.0 Hz)

4’ 128.0
5! 7.03 (overlapped) 132.6
6’ 6.78 (dd, J=1.98,9.12 Hz) 123.6
7' 157.8
8’ 7.02 (overlapped) 119.2
9’ 7.05 (overlapped) 132.6
20 0.94 (d, J=17.02 Hz) 19.0
21 1.23 (s) 27.8
22 1.52 (s) 14.5
23 1.80 (s) 15.6
24 0.93 (d,J=6.5Hz) 22.6
25 1.07 (d, J=6.1 Hz) 20.1

9 MRHIEASS (0u 1.05, 1.56, 1.70, 1.90, 2.05, 2.22,
2.82, 3.16 F113.40). 3C-NMR i B~ F 34 MiE 5,
H 10 MEEWRE S 2 MRERES (5c 173.1
A1201.2) A1 AMEAIRIES (0c 87.3), 45i& DEPT
A HSQC W, BonF 5 LR P55 6N 9 MK
FJE (Oc 31.3,32.3, 42.4, 44.0, 48.4, 53.4, 55.4, 55.6
M 57.7) 4 NHIE (6c 34.7,40.2,45.1 A1 46.7). 6
MNHEES (e 14.5, 15.6, 19.0, 20.1, 22.6 1 27.8)
A2 ANERIES (0 53.2 F1 88.8). R 'H-'H
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AfLAREE 1 1 6/5/6/5 VURE 4L Ha-1'5 C-18 (d¢
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46.7) ERER p-ABELIZ T B H-14 5 C-7AHRAE
S, UKL C-14 (6c 87.3) F1C-7'(dc 160.5),
KW C-14 1 C-7i@ AR FiER:; AR5, H-16 5
C-17/C-18 1 Hp-1"5 C-17/C-18 HIkHSEERE—BiEsL
T 1IAAFHEM 13 o R SIS RSt . X NMR
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Fig. 1 Structure, key HMBC,'H-'H COSY and ROESY correlations of compound 1
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H-15/H-8 #H ¢ B I 26 5t 067 T A0 & 40T 1 1) )
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H-17H-8'F1 H-15/H-8"[FIAHCPEZR B, 1 B PR e 1)
RN p- BRI 2 LT PATEUR], A B S E)
ascomylactam BU7AH[E, W A4 1 H 2'S 41
SRR, BT ECD 5 b &4 1 (4axt 4
RIBEATHAUE, % TDDFT Al B3LYP/6-311++G (2d,
p) LAY 1 #EHT ECD 14, 1 199256 ECD i
£ 230 nm A1 315 nm &b 27 H 11 Cotton RS, 1E 275
nm A E7RIE Cotton RN, X5 TR AL RAEH —E
(E2). [Flith, 1 AERTHZRIE N 1S, 4R, 7S, 8S.
10R. 125, 13R. 14R. 15S. 16R. 18S Al 2'S. Z:4%
FWEYIN 1 DAY, i et LR 5E R A
iz A

WEY2: HEMAREED, 43130 Ci1sH1706Cl;
'H- NMR (600 MHz, DMSO-ds) d: 10.57 (1H, brs,
16-OH), 10.02 (1H, brs, 14-OH), 7.15 (1H, dd, J =
15.9, 9.8 Hz, H-8), 6.53 (1H, s, H-15), 6.08 (1H, t, J =
9.8 Hz, H-7), 5.95 (1H, d, J = 15.9 Hz, H-9), 5.90 (1H,
dd, J=9.8, 3.0 Hz, H-6), 5.17 (1H, m, H-2), 4.98 (1H,

4 .
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Fig. 2 Experimental and calculated ECD spectra of 1

d, J = 16.5 Hz, H-11a), 4.65 (1H, d, J = 16.5 Hz,
H-11b), 4.44 (1H, m, H-5), 3.46 (1H, m, H-4), 2.00
(1H, m, H-3a), 1.61 (1H, m, H-3b), 1.34 (3H, d, J =
6.7 Hz, Hs-1); BC-NMR (150 MHz, DMSO-ds) o:
196.3 (C-10), 167.1 (C-18), 156.0 (C-16), 155.8
(C-14), 144.6 (C-8), 138.7 (C-12), 133.4 (C-6), 130.3
(C-9), 125.1 (C-7), 114.3 (C-13), 113.1 (C-17), 103.1
(C-15), 712 (C-2), 69.9 (C-4), 68.1 (C-5), 42.7
(C-11), 38.8 (C-3), 21.1 (C-1); LA E¥da 5 CihdiiE
— 808, WS E A 2 AR R .

& 3. TEmRY (FEE, 751X
CisH1306: 'H-NMR (600 MHz, DMSO-ds) 6: 10.94



¢EH 2023F6H £54% B 128 Chinese Traditional and Herbal Drugs 2023 June Vol. 54 No. 12

= 3775

(1H, brs, 16-OH), 9.16 (1H, brs, 14-OH), 7.57 (1H,
dd, J = 16.1, 11.3 Hz, H-8), 6.35 (1H, dd, J = 11.3,
10.7 Hz, H-7), 6.20 (1H, d, J = 2.7 Hz, H-15), 6.05
(1H, d, J = 2.7 Hz, H-13), 5.82 (1H, d, J = 16.1 Hz,
H-9), 5.83 (1H, dd, J = 10.7, 2.7 Hz, H-6), 5.49 (1H,
ddq, J = 3.7, 3.7, 6.7 Hz, H-2), 4.97 (1H, d, J = 14.0
Hz, H-11a), 3.56 (1H, d, J = 14.0 Hz, H-11b), 3.52
(1H, q, J = 2.7 Hz, H-5), 3.14 (1H, dt, J = 8.5, 2.7 Hz,
H-4), 2.38 (1H, m, H-3a), 1.66 (1H, m, H-3b), 1.43
(3H, d, J = 6.7 Hz, 1-CH3); "*C-NMR (150 MHz,
DMSO-ds) 6: 198.4 (C-10), 167.7 (C-18), 160.3
(C-16), 158.8 (C-14), 140.4 (C-8), 112.0 (C-12), 137.5
(C-6), 131.6 (C-9), 130.3 (C-7), 101.9 (C-13), 112.0
(C-17), 106.6 (C-15), 69.7 (C-2), 55.8 (C-4), 54.8
(C-5), 42.4 (C-11), 36.5 (C-3), 19.1 (C-1). LA X
L ClkioE— 308, e AaY 3 NREER L

WEY 4. ABEE S (FED, 49+ CisHnOs:
'H-NMR (600 MHz, DMSO-ds) d: 10.71 (1H, brs,
16-OH), 10.11 (1H, brs, 14-OH), 6.23 (1H, d, J = 2.4
Hz, H-15), 6.11 (1H, d, J = 2.4 Hz, H-13), 5.41 (2H,
m, H-4, 5), 5.13 (1H, m, H-2), 3.87 (1H, d, J = 14.0
Hz, H-11a), 3.68 (1H, d, J = 14.0 Hz, H-11b), 2.41
(1H, m, H-3a), 2.24 (1H, m, H-3b), 2.38 (2H, m,
H»-9), 2.00 (2H, m, H-6), 1.50 (2H, m, H»-8), 1.40
(2H, m, Hy-7), 1.29 (3H, d, J = 6.3 Hz, 1-CH3);
BC-NMR (150 MHz, DMSO-ds) 6: 207.8 (C-10),
169.7 (C-18), 161.6 (C-16), 161.3 (C-14), 137.7
(C-12), 133.9 (C-5), 126.2 (C-4), 111.0 (C-13), 109.1
(C-17), 102.0 (C-15), 72.2 (C-2), 48.2 (C-11), 40.9
(C-9), 38.0 (C-3), 31.9 (C-6), 25.7 (C-7), 22.7(C-8),
19.8 (C-1). LA R#¥s 5 30kl — 8, #seft
GV 4 NP EER IV,
2.4 SEMEMNR

KA MTT VERS 2 R kAT B gL e (1
TEPEVEMY, DUBEI APETEZ,  HAR A2 2 P S2 a6
BAESZE SO IERY . Bl it Bon &Y 1 A3
%f MDA-MB-231 21 f 358 H A 55 3 i 0 g 14
HICs0 2374 (9.37+3.10). (5.13£2.50) pmol/L,
15 VR BE T BHAPE XS B ZG AT [ICso A (11.3£0.6)
umol/L], HAMLEYI%t MDA-MB-231 2045 411
T IEREES, AEHITE 50 umol/L K, FIHIZRALT 50%.
3 iTig

T AE B IR AR = e B . iR

A S S AR i Y T TR Bt e () S
SER A RITEE TR . AL NS N A B 51
AR FEE RSA2004 FIRAEACE F= P01k 2 o
BHTHETE, BHZ Mo Baib s e sAR, Mt
T AR7EH RSA2004 45 2 = Jo KA AW 28
WA 1R FHRIRNED) 2~4. EPUANYETS
PEGRE, LAY 1 F1 3 % MDA-MB-231 4 g 4
VA W AENETE . AFFAFE Tt R
B AR = A R, B = e KA RIU R 2R
G R AR Y P Ie v EE A E —
SWIRANTEIL, WS AR B TR A B R
FAAS AR AR DTk o
RBEAR FIAAEH ) ENRAEEA BT R

SE R
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