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Identification and Secondary Metabolites of an
Endophytic Fungus SPS-02 from Artemisia annua L.
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Abstract: One endophytic strain, coded SPS-02, was isolated from healthy stem of Artemisia annua L. On the basis of
morphological character, culturing property and phylogenetic tree,strain SPS-02 was classified as Aspergillus fumigatus.
The antimicrobial evaluation indicated that strain SPS-02 had strong inhibitory effect on phytopathogenic fungi, especially
Alternaria alternate. Four secondary metabolites were isolated and respectively identified as bisdethiobis ( methylthio ) -
gliotoxin (1) ,N-(2,4-dihydroxybenzoyl) -L-serine (2) ,2,4-dihydroxybenzoic acid (3) ,2H-chromene-2,5(6H) -dione
(4) using spectroscopic methods. Among these compounds,Compounds 1,3 and 4 were shown to inhibit Canidia albi-

cans with MIC values of 0.90,2.08,1.98 M respectively. By comparison with other secondary metabolites, the produc-

tion of 1 was rich,the yield of which was as much as 15 mg/L,and had potential application in future.
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mg) AR (100 pl) , IR K (100 wl) 78
0TI i RE P 75 30 °C,200 rpm FEFR 3 d, WAL
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Glomerella cingulate Botrytis cinerea Magnaporthe oryzae Rhizoctonia cerealis Rhizobium frank Alternaria alternata

1 SPS-02 Xl FARFEHMRE (A 4 SPS-02,B ARKRERHE)
Fig. 1 Inhibitory effect of SPS-02 on pathogenic fungi ( A;SPS-02,B:pathogenic fungi)

22 NEHEEHERE (ULIE2) o 10 d Ji5 , % BARIAE] 50 ~ 60 mm, I
2.2.1 WBEHE RSP AR 220, SR, oA SR, B

WPk SPS-02 AL, 7E R 88 R R PR IRGPIR AL, RN R 2 B R 6., AT
AR, W22 M B, T O, RN L omm RERAE TR, W22 A R, A AT EOE

2 WEERHE SPS-02 HEMBFES
Fig.2  Colonial morphology of SPS-02

2.2.2 AEAALKMN R Y PR R AR Ay M — IR, 15 5 o 7 rp 5 e i
PRIPR SPS-02 X VE Ky FIl - MRS 55 4 RhBRIE A B AR RLL A, ) 4h, SPS-02 [y 32 P Ao , Xf
WAEIREN A5 8 MR A ARIBENAH  MWER HNERFHEA @z,
(W 1) KB SPS-02 HEWpkt A aE Ty, A K IERE,
x1 NEEH SPS-02 MmiEMRIEMNF AER

Table 1  The utilization of carbon and nitrogen sources of the endophytic fungus SPS-02

R A

o . . e TSR = AR TR YR RO =)
ﬁ'f)'%/)"iﬁ o TR M R 1‘?%@{ Gl ZISEF'&’EW /@(;“&jﬁﬁ’éw FAERP RO B j; EE%
Carbon Starch Mannitol Crelodextrin Chit Sodium Sodium Sodium Carboxy  Polyethylene <A FR M
source are annitol - -Cyclodextrin Hosan citrate benzoate alginate methylcellulose  glycol SDBS
sodium

SPS-02 + - + - - - - - -

SR i 2y = = R =

AR OCRWWEL - RIE Cpuem tam eEm RE TR MR WO
Nitrogen Sodium Ammonium Acrylamid Clyei Trvotonh Ure: Casei Insuli Potassium

source nitrite chloride crylamide yeme fyplophan red asem fsuim ferricyanide

SPS-02 - + + + + + + + -

T+ PR, - BRI,

Note: + rapid growth;- unremarkable phenomenon.
2.2.3 5 FERFRZRARA SN Bank H Aspergillus F1<B T J& 183 1 7 ¥k 1) DNA J5

Dy 25 3 7, TR Pk SPS-02 11 18S rDNA J¥ 41| 51, A Clustal X J7 ik VCECHES, i FH MEGA 6 2542
KN 1469 bp, i Blast Hoxt, &3 SPS-02 (1) HBMERF LB, SERIWE 3, M RGELE W
18S rDNA JF 4| Fil Aspergillus fumigatus B [5] 5 1 K R, Fk SPS02 5 Aspergillus fumigatus ( Accession
99% . N T HiE Ml SPS-02 AYSEL R, b Gen-  No. KF322139. 1) B7E— 37, TR 99, 4541%
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PR R BT 25 2 FUOULASAE ™ 8 9 2R BLT SPS-02 R4 L[] NCBI #2528, GenBank 45 No. KM103660
W0 e AR BF Aspergillus fumigatus, 1ZH 18S rtDNA

|Aspergillus sojae KF175513.1
63 Aspergillus flavus HM590660. 1

iv Aspergillus alliaceus EU278606.1
6 Aspergillus tamarii AF516140.1
Aspergillus nomius AB008404.1

Aspergillus restrictus AB008407.1
Aspergillus flavipes AB002062. 1

Aspergillus awamori D63695.1
@micamnte/es ornatus AB008406.1
70 Aspergillus cervinus AB008397. 1

SPS-02
99 Aspergillus fumigatus KF322139.1

0.0005

3 ETF 18S 1DNA F IR E#E SPS-02 REL FH
Fig. 3 The phylogenetic tree of SPS-02 generated by 18S rDNA sequences analyses

2.3 REBFYUSBE5%EE go IR IR LA B il 2% WROMH 6,335 53 B 19 31 4 Mk
2.3.1 ABEFHORBRAn B B, B 22.2.1.2.7.5 mg F1 1.4 mg,

L K 2 TR 2 R, JAPRLEL T 10. 06

HO
H HO, 0
HON H o
o H OoH ©O
OH o
2 3 4

B4 UEW1~4UFERIELEY 1 5 NOE XE

Fig. 4 Chemical structures of compounds 1-4 and Key NOE correlations for compound 1

x3 AW HNMR F1"C NMR #ZRZE1E
Table 3 'H and "C NMR data for compound 1 (500 MHz,CDCI,)

Position 8¢ 8y (J in Hz) HMBC
1 165.8 - 11-MeN
3 71.4 - 11-MeN,3a-H,12-MeS
3a 63.5 4.31 (1H,d,J=11.8);3.83 (1H,d,J=11.8) -
4 166.7 - 3a-H
7 129.7 5.65 (1H,d,J=9.7) 6-H,8-H
8 123.1 5.84 (1H,m) 7-H,9-H
9 119.7 5.90 (1H,brs) 8-
9a 131.8 - 9-H,10-H
10 38.8 3.01 (1H,d,J=15.8)3;2.92 (1H,d,J=15.8) -
10a 72.1 - 10-H,13-MeS
11 28.5 3.09 (3H,s) -
12 13.5 2.22 (3H,s) -

13 14.9 2.19 (3H,s) -
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( methylthio ) gliotoxin

wEW?2 o, BT HEE, E T ESI-MS £
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(1H,s) {55, IXEA5 -5 ARG 3R 3 F 25 h A —
AR H A 3 ANERBURAL, 53R w E
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waw4d o, T B, 7R T ESI-MS f7
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=7.9 Hz)5.84(1H,br s) , #nib & 1E1E 2 X C-
C X fEm XA 1T AR A fF 5 (62.75,br
s,2H) , fb-&%) 4 %5 & 2H- Benzopyran-2,5 (6H) -

. 20
dione 27
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BRIV VR RO — B, MIC (R T 220 uM. fb&
P13 R4 xh HoBR A A R MIC
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LS Y 1 WA 2900 15 mg/L, HAT— & 1T
KT

3 i

[l 2004 4E LI, B M AR R R
22 P A 03 Bt h ok BN A R AR S R
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(methylthio) gliotoxin (1) , %4 it FHL A7 8 5 #9470
T RIS AR AR b PR, P92 LT SPS-
02 A — & YA EL
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