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T A — o WREIRME . P, AL R iniE R
RERS 7= — B M B A S AR =™, AT
Al REERT RIBR BT R FL BRI . A SCLLIBREA R
G M R P I (Pantala flavescens) 4 Ui i B
QTYC-5UAWMIFERZ, FFX FE PR #4773 2
YE, BTENTF R BB Py R R B —
Y FE A

1 ARfedy

1.1 8
111 BERERIR: KIS (P. flavescens)4)) i
CR H LA A 2 X AL 1L g 53 PRSI
2 77B1E N IR S ) 7 et S B e = | N 7S
QTYC-51,
1.1.2 iR RERfpF. %ﬁﬁ(Echinochloa crusgalli)
R BT EReASCeRg H, A (Amaranthus
retroflexus) P-4 T 3644 R 1L T Ib 5 Fh—-SE i
1.1.3  EsRdE: LRI A A20 o(E
h30min, UEFIRIE), FEHE20g, EERL g, I
JE15-20 g, Z=MB/KAMET L, pHHR . ABiE
AN AR S TR R . SRR . e A
W A et B R A Y ARA BRI ) o
1.2 QTYC-S1HMRILERE

TEAFYE . ERIQTYC-51Hifk TMEAR 1A
iR sEh, 28 CCAM T I A E RIS SR TG FR
B R PSR TR V5 AR OB A . PRI 12 1 V% Tl
h, AR SR TR 22 ISR 2540 45

SV SE . IR T EzuptE X AT
PRI ZH DN A& 0 & Ui B B0 2, ISR 4F
QTYC-5 UHT i i AR 1 H2 FDNA . LAQTYC-517H
PRIYHE R ZHDNA R B, R HE B 3E 5 1TSS
(5'-TCCGTAGGTGAACCTGCGG-3")HIITS4 (5'-
TCCTCCGCTTA TTGATATGC-3") %f H k17
PCRY" ., HPPCRWEFH: 94 °C 2 min,
94 °C 1 min, 55°C 1 min, 72 °C 1 min, {7
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35MEHS, 72°C 10 min, 4 °C{#1%. PCR=¥4i
S5 SEATIN T 434, I R i AR T R S8 .
FQTYC-5 1B BRI AZ R T 51 5 GenBank 1 AH X A%
R 7 5 AT BLASTEEXT, Z )5 FIFIMEGA 5.05%K
TR R B R, B0 R 73 28 /A

121 QTYC-S1EMABEBRBRFEEHMIK: QTYC-
STEMRAE S50 7928 °C . 180 r/minfyFE i Hh 1% 5%
7d, SRR REAR, RAEFRILAY)
AAT I T R R B B BR TR . g AR R
TETHFRA, 28 °Cfitzf1-2d, BAEFH. H
WA IS mLA B, & THiAIE4N(H N9 cm)
PSR FR LA, 16 ECEE 1 A8 R ol S A D o
A U AN SR L, BB FR N300,
DIZEWK R 2s X IR, 2,4-D R FHPERT IR, EE
3. TEMRIE 28 °C. MHXTIREET0% . s IR
(HK12h, BRI12 WA TR T8
F%, 4 dF MR . ARSI R A
(Hit5

FRAE AR/ %= (4] BEE- PR A B SF- 1)

FRAC )/ BESE- HAR A < 100 ~3(1)
1.2.2 QTYC-S1EHREEY R DB . % fkk
BB BAQTYC-515#k T°50 mL MEW{A
250 mLAEFE R, 7E28 °C. 180 r/min1)4E PR B
Rig#3d, 2P B0 mLBA T84 500 mL
MEWARR 1000 mLAEIEH N, FIFESMET A BE
7d. KEEFTRIIARS0 L&3 220 1 i U8 m & ik
TR CERAEIR, FEMOR AL e 78 & A (it
72 WA A BR S w)) A e 4, ARAS KR
LR TR 2L AL 2T . B 2T,
JZENT SRS e . difk, 15 E4ifb g sk
&% ., FMariner System 530451151 (35 H
ABIZ A& AR &Y R 53 F 5, HBruker
AVANCE-600 MHz# i H: 9% 1% (B - Bruker/ 7))
SHE AP T H-NMRIE A C-NMRIE M. &%
SCHRIOY 7 A A A B 4 B R B 1
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2 RAA

2.1 QTYC-SIEHRINEE

TEMEAR;: F2 36 |, QTYC-511 %4 K18
(28 °C A K8 d, WY& HAEHN1.2-1.6 cm), HHEHIK,
e E, BRI e R, S,
DIBIELT L. 2L, o, BRI Sk
WFEE . i, T, QTYC-51EE ML
NE5 SCHR[10TH LU 5 25 )& (Paraconiothyrium sp.)iy
TEAFHESA 0, IR s ) i 18 9 A BB
QTYC-51¥I 4 % 52 N PUE 7255 J& Paraconiothyrium
sp..

QTYC-5 1 H k& 1t PCRY 14 flF155.8S rDNA-
ITSHEA F BEK E A570 bp. 745 R4 BLASTLH
X, RMQTYC-511 745 Hl)g 7% % & 1w

85

20

73

(Paraconiothyrium sp.) I AH ¥ 51 (GenBank % 5%
5 KC510275. DA £98.6%, MIEERGK
BFIEALTF 43 2 (E2) . G TEARHE, K
FRQTYC-51%55¢ A& 775 8 kK (Paraconiothyrium
sp.)(GenBank5%5 . KX148027)

L. EHRQTYC-51HE% 5 75 TS (400%)
Figure 1. The colony and spore morphology of strain
QTYC-51 (400x).

98 | Paraconiothyrium estuarinum (K1224855.1)

Microsphaeropsis sp. (HQ007244.1)
Paraconiothyrium variabile (EU295649.1)
Paraphaeosphaeria arecacearum (JX496100.1)

Paraconiothyrium brasiliense (KR909140.1)
Paraconiothyrium sp. (KC510275.1)
96 ' QTYC-51 (KX148027)

Dendrothyrium variisporum (KU325448.1)

Leptosphaerulina chartarum (GQ254687.1)

Microdiplodia miyakei (F1462760.1)

44 41 {Montagnula opulenta (AF383966.1)
50 Aporospora terricola (KC460893.1)

a

17 Phoma herbarum (AY864822.1)

Pithomyces valparadisiacus (EU552152.1)

03 f Murilentithecium clematidis (KM408757.1)
63 Macrodiplodiopsis desmazieri (KR873242.1)

—
0.02

Trichocladium opacum (KF850373.1)

2. T EEQTYC-51 5.8S rDNA-ITSEF H R FIIHENRFEL BN
Figure 2. Neighbour-joining phylogenetic tree of 5.8S rDNA-ITS sequences of QTYC-51. Numbers in bracket
represent the sequences accession number in GenBank. The number at each branch points is the percentage supported

by bootstrap. Bar, 0.02 sequence divergence.
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2.2 QTYC-51EBRAIBREE 1

QTY C-51 Bk A B RO 8L 8 1 S A D 4 AR A
KIS R IR o RO BRI S A e SR
AR A BRI SIER, MRSk T
56%, AV HCPHEXT IR, 4-DIIMHISCR RS .
23 QTYC-SIEHRAEEBE= YD E

50 L QTYC-51 kA B 2 LR LR A HL
Wedi Ja A HIIZ 24 .4 g, ZRERE(200-300 )2
Mroves, ML« HERREEVEL, HRI7 4 H 0
(A100:0, B100: 1, C100:2, D100 : 4, E100 :
8. F100: 16, G 100 : 32), Zad A9kt
R, BMAH (AT - HEE/100 : 0)7F M %
I o XFAL Gk — 0l R R 28T, &
PO LA TR, #3805/ /(R1-RS),
it FH 7 235 B9 O T FE A 33 4 4 AR AS L A L
EWSSEW3, T FRSHE /LT LH-20%
WHEEIKE (B . Pharmacia Biotech/\ &) )FE (41 )2 15
Fb A Y4, B-GHALATLCKM, A IFARBUR
By, 1 F A SRR AT 2 BTk I R A s g, 3k
RACE W2, R FH 0T R iR i B AR X bk
SMCE MR G AT AT, BARBOEE R

& 91 ESI-MS: m/z 239.1546 [M-H] , 'H-
NMR (CD;Cl) 8 12.06 (2H,s), 7.83 (2H, dd,
J=7.4,0.8 Hz), 7.68 (2H, m), 7.30 (2H, dd, J=8 4, 0.8 Hz);
“"C-NMR (CD5Cl) & : 193.1, 181.7, 162.6, 137.3,
133.6, 124.6, 120.1, 115.9, _F3R%E 5 SCkARAE 1Y
1, 8-dihydroxyanthraquinone#ﬁ([1 U, Wiz s

“A1,8-dihydroxyanthraquinone.,

L& 2: ESI-MS: m/z 293.0407 [M+Na]’,
309.0139 [M+K]", 'H-NMR (CD;Cl) & 12.23 (1H, s),
7.77 (1H, dd, J=8.4, 7.4 Hz), 7.61 (1H, t, J=8.3 Hz),
7.55 (1H, m), 7.33 (1H, dd, J=7.3, 0.8 Hz), 6.94 (1H,
d, J=8.4 Hz), 6.81 (1H, d, J=8.3 Hz), 4.03 (3H, s)-
IR R 5 SCRERHRIE A9 1-hydroxy-10-methoxy-
dibenz[b,eJoxepin-6,11-dione T FEA M &1, i
E 1AL AW M 1-hydroxy-10-methoxy-dibenz[b, e]
oxepin-6,11-dione,

&3 ESI-MS: m/z 287.0533 [M+H]',
309.0351 [M+Na]’, 'H-NMR (DMSO-dy) 6 12.25
(1H, s), 10.49 (1H, s), 7.73 (1H, t, J=8.3 Hz), 7.65 (1H,
d, J=9.1 Hz), 7.50 (1H, d, J=9.1 Hz), 7.07 (1H, dd, J=
8.4,0.7 Hz), 6.81 (1H, dd, J=8.2, 0.7 Hz), 3.86 (3H, s).
DL s 52 2% SCik r ik hydroxyvertixanthone AH
I, BEIZAE Y yﬂhydroxyvertixanthoneO

b ¥4: ESI-MS: m/z 305.0645 [M+H],
327.0468 [M+Na]’, 'H-NMR (DMSO-dy) 6 12.45
(1H, s), 7.67 (1H, t, J=8.3 Hz), 7.09 (1H, d, J=8.2 Hz),
6.83 (1H, d, J=8.0 Hz), 6.64 (1H, dd, J=10.0, 4.3 Hz),
6.51(1H, dd, J=10.0, 0.8 Hz), 5.86 (1H, d, J=8.0 Hz),
4.28 (1H, m), 3.60 (3H, s). "C-NMR (DMSO-dg) & :
181.1, 172.1, 160.4, 155.3, 141.8, 136.5, 120.2,
115.1,111.7,110.7, 107.8, 75.4, 71.9, 52.2, [ i&%k
i 5 3¢k globosuxanthone B FE AW &1, #
EAL A Y)4 M globosuxanthone .

R1. EHRQTYC-51 4B X B TR AL AR K AYHIHIRER
Table 1. Inhibitory activity of the fermentation broth of QTYC-51 on radicle growth of E. crusgalli and A. retroflexus

E. crusgalli A. retroflexus
Item
Root length/mm Inhibiting rate/% Root length/mm Inhibiting rate/%
QTYC-51 Fermentation 6.1£0.5 b 76.9+1.6 b 8.940.5 b 56.5+6.5 b
2,4-D 2.1£0.2 ¢ 92.4+0.6 a 24+0.5¢ 88.1+4.1 a
CK 26.6+£0.5 a / 20.5+2.2 a /

The data in the table are averages of 10 replicates; CK means blank control; 2,4-D means positive control; the concentration for the test
is 100 pg/mL;data are mean+SD. Different letters in the same column indicate significant difference by Duncan’s new multiple range

test (P<0.05).

actamicro@im.ac.cn
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EY)S. ESI-MS: m/z 271.1972 [M-H],
543.4095 [2M-H] , 'H-NMR (DMSO-d;) & 12.28
(2H,s), 7.27 (3H, d, J=2.4 Hz), 6.67 (3H, d, J=2.4 Hz),
magmEdE S5 z%xEbh1, 3, 6, 8-
tetrahydroxyanthraqumone*ﬁ FUY, BER SIS N
1, 3, 6, 8-tetrahydroxyanthraquinone.

24 EYHIBREEEDE

SE AL G YRR B IS PE RS R 22, 7E
WSE9100 pg/mLES, AL 140 BURCRI S i 4l
ARARA B I, R0 2 94.1%

H179.0%, 5 FHPERTIR2,4-D (6 2h 2 25 (40 ) 22
43 9°H95.5%F89.1%) F M IR R A2 5 L&
2EA PR REE TG, X R R S B8 SR (3
T2 9150.3%H158.6% , HARL A YRR
PEREE

HE— IR T AL S AR BRED IR, 45 5 WL
3FNEI4 iR Bl 2 e 3 8 e T T MG 0, L
[) e B g BH X IR 2, 4-DAYTE RS 55 . 113 L&
) AN} R R S D AR A K A A1 T35 2 R 1 C s 1B 5330
43.2 pg/mLAN110.2 pg/mL,

2. WAMN-SXFRER R AR & K EYHIHIR
Table 2. Inhibitory activity of compounds 1-5 on radicle growth of E. crusgalli and A. retroflexus

E. crusgalli

A. retroflexus

Metabolites
Root length/mm Inhibiting rate/% Root length/mm Inhibiting rate/%

1 17.8£2.6 b 21.7£6.8 ¢ 13.6+£0.2 d 34.8+2.d

2 11.1£1.7 ¢ 50.3+5.7b 8.5+04 ¢ 58.6+5.1 ¢

3 19.2+1.1b 15.8+6.9 ¢ 16.7+£0.6 ¢ 24.8+3.7 ¢

4 1.5+0.6 d 94.1£19 a 4.5+0.3 f 79.0+£3.0b

5 20.1+19 a 11.8+8.8 d 18.2£1.7b 11.6£3.9f
2,4-D 0.9+£0.4 d 95.5+0.0 a 2240.1 g 89.1+1.9 a

CK 22.7+19a / 20.8+2.1a /

The data in the table are averages of 10 replicates; CK means blank control; 2,4-D means positive control; the concentration for the test
is 100 pg/mL; the concentration of compounds is 100 pg/mL; data are mean+SD. Different letters in the same column indicate

significant difference by Duncan’s new multiple range test (P<0.05).
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3. FEIRENEYI4F24-DIRENIRE KHBRE
EME
Figure 3.
2,4-D on radicle growth of E. crusgalli at different
concentration.

Phytotoxic effects of the compound 4 and

4. TRIRENXAYAR2,4-DIT RITERE KHRRE
M

Figure 4. Phytotoxic effects of the compound 4 and
2,4-D on radicle growth of 4. retroflexus at different
concentration.
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3 i

AW HEKQTYC-51 4% &8 T il
(Coelomycetes). ¥k5¢ffl H (Sphaeropsidales). Ek5¢
ftuFH Sphaeropsidaceae) WG FE A% & (Paraconiothyrium),
R 20044F B H AR OB . A SRR,
J& 7o 5w B B E DU AR S PURE M
Py R R, RIS R B, %
JE T RENS 7 A FUBE R A 2 AR S8 AR . (XS
T B RIS TER G = W R D, AR S
XTEIRQTY C-5 WRGAE Wik 7 0 15, 153154
RS Y), T iRZ)E BRI E Y 2 R
BEE | —E B EEA

ARG A IE Sy B i i LB TR QTY C-5143 15
NG Y2. 4348 T JLAE W & B0 KR 7
Yy, WE ] 4R34 T Beauveria bassiana'h
SRR, LA ¥Y2(1-hydroxy-10-methoxy-dibenz
[b,e]oxepin-6,11-dione)H —~FFik [ dibenz[b,e]
oxepine%§ty), HAETCHGE FIZEMIAT A= A 6
FEBMCA Y2 ER SR, SOFE A R
Pk genl IS B2 RO AT AL 59 . Wijeratne
FET20064F H IR N W LA IR Chaetomium
globosum™T /BRI A 4™ . SCEIRIE L &4
A ELAG 071 500 TR S BR R R o A A
R R WL A PR RGE . AR
R AL G Y25 4] PR U T T 4y B A
), HmE BB R R T
100 pg/mLAs, fbA 420 B e f A T4 A K
FYANHIR IR T50%; G P40 AL 5 A 4]
MR A BN 5643514 94.1%F179.0% , 5 BHE
XTHRABR B PEAR Y . Kk, fkB W24
QTYC-S1HABRFIGE Y TR, 1E 0 HABR
FEVERE G, ERRAMR . BT
G YRS Y2 BR BRI TR, Ak, W
PRQTYC-5 1A H B G M o B 45 . G PEEH
BUHI S K R 5, A R i — 2D e
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Identification and phytotoxic activity of fungus QTYC-51 from the
gut of Pantala flavescens larvae

.. . # R . R . *
Liping Jin", Yun Zhang', Xiao Xu, Xiaohui Xiao, Yinglao Zhang
College of Chemistry and Life Science, Zhejiang Normal University, Jinhua 321004, Zhejiang Province, China

Abstract: [Objective] To isolate the fungus with phytotoxic activity from the gut of Pantala flavescens larvae.
[Methods] Strain QTYC-51 was identified by morphological observation and 5.8S rDNA-ITS sequence analysis.
Petri dish bioassay was used to test the phytotoxic activity of fermentation broth and monomer compounds of strain
QTYC-51 on Echinochloa crusgalli and Amaranthus retroflexus. Bioactive components were isolated from ethyl
acetate extracts via chromatographic methods, and the structures were determined by mass spectrum and nuclear
magnetic resonance analyses. [Results] QTYC-51 was identified as Paraconiothyrium sp.. The fermentation broth had
good phytotoxic activity on radical growth of E. crusgalli and A. retroflexus with the inhibition rates of 76.9% and
56.5%, respectively. Five monomer compounds were purified from the fermentation products, including 1,8-
dihydroxyanthraquinone, 1-hydroxy-10-methoxy-dibenz[b,e]oxepin-6,11-dione, hydroxyvertixanthone,
globosuxanthone and 1,3,6,8-tetrahydroxyanthraquinone. At the concentration of 100 ug/mL, compound
globosuxanthone was found to possess obvious phytotoxic effects on radical growth of E. crusgalli and A. retroflexus
with the inhibition rates of 94.1% and 79.0%, respectively, which were comparable to that of positive control 2,4-
dichlorophenoxyacetic acid. Compound 1-hydroxy-10-methoxy-dibenz [b,e] oxepin-6,11-dione showed potent
phytotoxic activity against E. crusgalli and A. retroflexus with inhibition rates of 50.3% and 58.6%, respectively.
[Conclusion] Strain QTYC-51 could be potentially developed as a microbial herbicide.
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