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FHEIR. (BRI 9 B52E I RXAFTALLT, hidd —HRETEHRINRTOXAENLER
#& Diaporthe sp., ME R AKIEFRAE P RF /LR Cytochalasin H, & HiFH 2 = HLxt4sE F 0
HEEAREF IR F M, MICAEA 32 pg/mL. [45£]) ¥ % 0aa KR40 o005 ik R TXAE
A AR EERE T WO KRR, ik FRE -SSR T RIF B,

K XA, mAFH, RASHEE, RAFKA

Th

Bl

Screening of bioactive secondary metabolites of endophytes
associated with Blumea balsamifera (L.) DC. by UPLC-QTof-MS,
DNP and bio-assay

GUO Yu-Hua®> SHU Xue-Chun’ ZHANG Ying-Bo' GUAN Ling-Liang' YU Fu-Lai'
*
YUAN Chao™'
1 Tropical Crops Genetic Resources Institute, Chinese Academy of Tropical Agricultural Sciences, Haikou, Hainan
571101, China

2 Haikou Experimental Station, Chinese Academy of Tropical Agricultural Sciences, Haikou, Hainan 570102, China
3 College of Forestry, Hainan University, Haikou, Hainan 570228, China

Abstract: [Background] Endophytic fungi is a reservoir of bioactive small-molecular natural

Foundation items: Central Public-interest Scientific Institution Basal Research Fund for Chinese Academy of Tropical
Agricultural Sciences (1630032019045); Natural Science Foundation of Hainan Province (219MS079)
*Corresponding author: E-mail: yuanchao79@126.com
Received: 11-06-2019; Accepted: 09-10-2019; Published online: 06-11-2019

EEWH: PEHBGRPEBSEARRIIIE 5 2 % 0% 4:(1630032019045); #HEIA A RFHEIE4:(219MS079)
*B{51E&: E-mail: yuanchao79@126.com
Fs BER: 2019-06-11; ##Z HHER: 2019-10-09; MK E % BEA: 2019-11-06



REALLE: I TR S RO (L1 - LS5 - BT . AR ) SRS M O 8 P9 S A P A LB A A )

553

compounds, but it is difficult to obtain structurally novel compounds and pronouncedly active analogues
because of enormous species dispersed in nature, and repeated isolation became an bottleneck in the
mining process. [Objective] The objective is to rapidly find new biologically active metabolites with
combination of LC-MS, DNP and bioactivity evaluation. [Methods] Pure metabolite was isolated
through silica gel and recrystallization. The structure was elucidated by spectroscopic and X-Ray
techniques. The biological activity was evaluated through 96-well dilution method. [Results] Eleven
endophytes were isolated and identified from B. balsamifera (L.) DC. A targeted endophyte identified as
Diaporthe sp. was selected and an active compound Cytochalasin H was afforded from the rice extract
of this fungus, its inhibitory effects against Bacillus subtilis was assayed with a MIC value of 32 pg/mL.
[Conclusion] This study introduced a new extensive method in mining for bioactive secondary
metabolites from endophytes of B. balsamifera (L.) DC., which provides references for rapidly

exploration of effective lead agents.

Keywords: Blumea balsamifera, Antibacterial activity, DNP, UPLC-QTof-MS

KR WA AR S B 2 BRI E SR R
1980-2010 4£ 8], KAR ¥ S HAE W) o5 BR &
P21 74%FHURE 2511 59%!, B RE 1Y
AR AT EiLE 24.6 TTHh, BALIRA
4 000 Fhi R KD, X FBEURIL T — AT
JRE R B ) T . B2 49 5 (reisolation) . B S
BORS I [ FIZ 2 IR 2%, R, B A8 TR

22 & (dereplication), FFEUSHEFRUR
n, El-Elimat %2013 4E45 AT VERE . B RAK
TRAH 835 - 5 43 P BT (ultra performance  liquid
chromatography-high resolution mass spectrum,
UPLC-HRMS). MS. UV, PIM ACD/Intellixtract
Analysis [ SR AT HERR 50% DL EEE MR
FLRE AR, RORTTEY THFFR A . Krug
2008 AR ZERF TR A TR 3 AL o R FH R o A8
6, 3% - 15 43 PE W 55 5 1% (UPLC-high resolution
electrospray ionization mass spectroscopy, UPLC-
HRESIMS) % & = 1% 43 43 #7 (principal component
analysis, PCA)AY 7L MAEARTA Myxococcus stipitatus
HOR BT —Fi H ETECE 2 e 2 E R AE Y
#4454 Phenalamide A, Laatsch”® 2008 4E#4 % (1)
Antibase FHEFEMTE T 95%LL FCHRIE B KR ™
PTG (E B, AT h3F UPLC-MS (X8R & U
T PR ksR A 1 3% . Nielsen %1% 2011 4%
719 R KRR ) o3 AE I B B TR =R Y

BRI AT T 504, KR B AR UAT LA B
I 93% YA &4, Horh 56.1% 91k 5 W ml i i
BB TS BT TRIE . Floros 21 2016 4F
K 4 F M 4% (molecular networking) /7 7% MK H
1 000 ZFEEERA I 4 000 240 SRR &
i 3 ok A 6] — R R A R B S )
Maridric acids A, B, HET®ERHUAE R S8 05:
ERTANEGE 70 7, ASRECA RS, Tt
2050 4EX—H7H EFHE 1000 751, 19812014 4
EERVEFAIA 112 AN TS Yt g e
PR, HPaRE 11 DRSS AEY R
SRTW(9.8%) F 71 AT A: Wy KR 7 WAl A= )
(63.4%), S ARTIAE W) K AR =W AE B B A
W R E EEAER .

N [B. balsamifera (L.) DC.]X 24 KX .
KA3E, HEFISCNEEEY), AT AT 741 4
(B IC A LR R g & 1 (A midg ) U0,
VeI GERR 25 W] T 1A 207 IR UK, LAB) IR IR
o E &AM B 2 PRI S R AN A R U
AR RIBHTEVE S 8 T MEG SR 25 kY
AR ELE R S R B B BT R S e a L FeAl]
JORSRER 270 b/ B & T e =N e X S |
SESE, JFRT PN AR TLIR R T ) R A T A 1 O P O
. DNP Bl R R S UPLC-MS 4pH7, LU
TGS
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1 5%
1.1 ##Y

1.1.1  fiEM A E
SLYNTFE[B. balsamifera (L.) DC.] 2018 4£ 12 A

93 R B AR M AR ARG P BT 245 FHAE P ot 5 5L ]
25 v [ BT RO B 2 e B VR B R B IR S B
F AR 0 S SR EA

HEX AN R TR MK . KIWAIR A B (Escherichia coli
ATCC 25922). 4 % {6 %5 %4 BK [# (Staphylococcus
aureus ATCC 6538) . Wi &L 2E 0T 18 (Bacillus subtilis
ATCC 9372) F1 4 2% & 5. ffd 1 (Pseudomonas
aeruginosa ATCC 27853)H & & K2F 2524 B 4N
2
112 fEFE

H K IEIE R SR 5 (g/L): BEAE 15.0, HEHR
0.1; Al PDA B53i%E(g/L): D% 200.0, %)
B 20.0, Biflig 15.0; JOKREIFREE(g/L): KK 60.0;
MHB (Mueller-Hinton agar)}557 31 LB 1 7= 5y
A e R A RA A
113 EZRFFLEE

LPROER . AW ke. WEE, OB, REHH
FAEA TARRA A @A i veds, Rl
R AR PR w5 8 e RSO A A T BT[] v 43 B BT
R RS, Waters A ] Jighe 78 &1L, BUCHI
Nl
1.2 A%
121 EYREEESBERE

SN N AR BT A4 B R R K BUIE ),
KRAEWDHTEE 7 AR Sk b R 4 i G -
F 70%ZBEKEE 1 min, SRJEHA 1.3 mol/L IR
SRR 3 min, 55 ] 70% Z B 30 min,
TR M T, YR 1 em® 2247, IHLER N
AHARE A RUKIEIE AR IR, 2 RSPk
R I Z K R R 22 3580 21 PDA BRIk
122 EHHISTFEE

Kt 1 224 B AR 2 B TS 5 >R H CTAB
WU UL N 4 DNA 1 M B4, PCR 43

ITS-tDNA F B¢, FrH 50 1TS1 (5-TCCGTAG
GTGAACCTGCGG-3")H1 ITS4 (5'-TCCTCCGCTTA
TTGATATGC-3"), PCR WK R (30 uL): DNA &
M 1 pL, ITS1 F1ITS4 5147(10 pmol/L)#% 3 uL,
dNTPs (2.5 mmol/L) 2 uL, 10xBuffer 3 pL, Taq i
(5U/uL) 0.2 uL, ddH,O 17.8 uL., PCR J )i 544
95 °C 5 min; 95°C30s, 55°C30s, 72°C 1 min,
I 35 MEER; 72°C 10 min, 12 °C 77, ¥ PCR
PP % eI AR R IE R A w iE4T ITS-rDNA )3 . 1)
PR R, e MEGA Xk ik
SNy e S FIZR G 740 B 38 518 55 7 A 28 &
HEE D4 ERYEE UNITE (https://unite.ut.ee),
DL E{H<E " 1 Bits-score>1 000 7 % 5 48 F5 i 2 EL
T 1 8 Hu i),
123 REKE RIS &

KRR T PDA SRS FRIL |, 25 °C B
I 10 do TCR A TR s SR BL D B, FRh T
AP ORI, 38 30 i, =R T #ERE
40 d J5, MMAZRCERZ L& EE, 40 kHz #7512
B3k, K 30 min, AIFUEW, WURERSE ET,
HAFHIARED) .
124 BHEUEMHIE

14 B FRTA R 0 & B F P B A, 2 nE
FEEHT, R &0 e/ s A B 0k I (100/0
99/1, ..., 0/100, &R, KKK 7 B
Frl (100/0), Fr2 (99/1), Fr3 (98/2), Fr4 (95/5), Fr5
(90/10), Fr6 (50/50), Fr7 (0/100), H:Hr Fr2 #f4>
B A BT R T T4, i, 20 DS e R B
U8 R G

1.2.5 &RREEA DG
WA 450 . SR Waters ACQUITY UPLC %4

L& IR R AR A SRR . (A% . BEH
Cis (354100 mm=2.1 mm, i.d, 1.7 pm); WzhHH:
A: K 0.1%HR), B: ZHE(H 0.1%HR); #E
T 45°C; FEMEIRSE : 4 °C; Wik : 0.45 mL/min;
HERERF: S uL; WBIAH SR WK 1.
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*1 A UPLC REHERRF
Table 1 Gradient elution process of UPLC mobile phase

No. Duration (min) A (%) B (%) Curve
1 0.0 99.0 1.0

2 4.0 90.0 10.0 6

3 6.0 88.0 12.0 6

4 11.0 80.0 20.0 6

5 13.0 65.0 35.0 6

6 17.0 55.0 45.0 6

7 20.0 0.0 100.0 6

8 24.0 0.0 100.0 6

10 27.0 99.0 1.0 1

4% : Waters SYNAPT G2 HDMS &%,
RANE RS B PR RS540 | AL RS HL B
EE TR BAE R 3.0kV; #EFLHE: 40 V;
BB R : 3V BTFIRIREE: 100 °C;
FIIREE : 450 °C; Sl HEFLAE: 50 L/h;
A . 800 L/h; AlFFEAH : 0.5 mL/min;
FEEE]: 0.5 s; FAHGIFAIA R : 0.02 s; Jufi Hil
Fil: 50-1200 m/z; BHaREILA: Centroid; R
. Normal; zhZAJEH : Extended; 4Mi7E %K.
m/z 556.277 1,

1.2.6 IEREUIIAE & ETFIE

R AP TR 9296 R P g 48 Aot g fit
AN 7 H LB #5955 37 °C IR 5 92 1d 1K, %
90 r/min, HL 200 uL A EJCHE MHA F-Hi 55
FRIE L, AR B TR R R I 4 S
FHEEMC S Y 2 pg/pl MOVREE, & HL 20 pL iRhns
B2 6 mm MEHIEA R b, HETHER, ¥k
PP E R IR b, 37 °C 1555 24 h, MR
Bl BERR pg/ ) WAMEX, B S
HE 3R,

127 B EMMREIEEEN

BRI A W BTTE IS PRSI R 96 FLARAS HE
FRakl™ 2 pls AL R 2 LB Bt
37 °C RIS o 28 1A L B0 ] TR A ok B
#47 1x10° CFU/mL, ] MHB ¥ SR8 B 100 f% &

10° CFU/ML fE N R B . I R T 58—
LA R WAAF Y 200 pL 4k, HARILIE N
100 pL, H] DMSO s HlAe il RAAS e
BEEARUIMA AL, SRIE#FL DMSO #%F 5 pL,
I AL S BE VI B 1288 pg/mL, ‘& 37 °C fi
FEFRAAT ISR 24 h, BEPRAGSEIOBOCRE(E , TR
& 4 5§ & & (minimum inhibitory concentration ,

MIC), HEFEZE APHPEXTIE, 5 uL % DMSO it A %
100 uL F R H A AT IR, Irasesm i s 3 K.

2 HSRY50H
21 BEHRETE

2 TS Jp 41 A1 UNITE ELTE 5345 B
FELLXT, % 11 MREYWNA R Alternaria
alternate , Phomopsis sp. ,  Colletotrichum
gloeosporioides, Corynespora cassiicola, Diaporthe
sp., Hypoxylon investiens , Hypoxylon monticulosum,
Cladosporium iridis, Muscodor sp., Daldinia sp.,
Colletotrichum cliviae.

22 HHEYRIMEEY

11 AR SCAN AR A A TR R I P 00 4 A
YT BP0 TS 2SR R, INAE ELIR Diaporthe sp.
F1 Phomopsis sp.[) &I Pt 4 ¥ (55 4 2K 1A
i B 2 ST T R B0 2 B P T R AT e A
P, JLHIE Diaporthe sp.Jx 7= 44 o 6 P e ookt
SR BT I A TR R 1 7 W 0 R W e A R T 24
TCANHIPERI (R 2).

2.3 HNHEE Diaporthe sp. 50 Phomopsis sp.H]
DNP #& %

X AR PS5 98 ) A A T EF T DNP OGAEEL
PEEERG R, KIILRIE Phomopsis sp. KAEARH ™
Wy 289 />, Diaporthe sp. 57 FhR ARG =454 .
PE—2L 3 B, AT MRAEAE AT B U E A
PRk AR BE R SR %8 Dicerandrol R EHZEALA
YLLK AR st R R (B 1), Hizmiie &
ZEHRRR . Rz,
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®2 YHEALEERLESY 4 K EOSHErIHE S E B EE, mm)
Table 2 Inhibition of 11 endophytic extract of B. balsamifera (L.) DC. against four bacteria (inhibitory diameter, mm)

A AE LR AN B Four bacteria
Endophytic fungi S. aureus B. subtilis P. aeruginosa E. coli
Alternaria alternate - - - -
Phomopsis sp. 10.0 7.0 9.0 =
Colletotrichum gloeosporioides 9.0 = 7.0 -
Corynespora cassiicola 10.0 = 7.0 =
Diaporthe sp. 12.0 10.5 11.0 =
Hypoxylon investiens - - - -
Hypoxylon monticulosum 9.0 - 7.5 -
Cladosporium iridis 8.5 - - -
Muscodor sp. - - - -
Daldinia sp. 7.0 - - -
Colletotrichum cliviae = = = =
FEM: X IR 25 (52 ) 14.0 12.0 14.0 14.0
Positive control (streptomycin)
W - TCIETETE. SRBCHIREE: 40 pg/h; FHEEZS: 1 gk
Note: —: No inhibitory effects against bacteria. Dose of extract: 40 pg/disc; Positive control: 1 pg/disc.
‘Search it List ¥ %|'Migtory Document: KONT4 x ) Efsencen Mit List 9 %|'Nistory Document: PNOZT x =
2-2-8-B- Hit 1) | Derivative: 12-A } - [ 18 00014792- -005 R || perivative: 6,18-Diepimer, 17-deoxo, O-de
(51 [ o0227538- 001 52 || Synonym(s): Dicerandrol B i Synonym(s): Cytochalasin Q. Cytochala

CRC Number: KON74-J
CAS Registry Number: 361445-54-7

Molecular Formula: C;H,,0,5

Molecular Weight: 708.671
Accurate Mass: 708.205425

‘ 12 J\ \‘(‘

Biological Source: Prod. by Phomopsis

|
!

o ‘ Type of Compound Code(s): DG0553 VG0553 Z(
‘ [32
|
|
[

Percentage Composition: C 61.02%; H 5.12%; O

13 Diaporthe sp. strain CY-5188 and Phomopsis sp HN

[ Edit and Search | | i ] | |Biological Use / Imp Exhibits
s -/ Optical ion: [a]g 6.5 (c, 0.01in CHCI,)

Dicerandrol A; 10a-  CagHag045
12 | Fnimer 12-Ac

B Oicerandrol A; 12-Ac UV: [neutral]A,,265:341 (MeOH)
InChi Key: WRLHYRADHSNDLJ-UHFFFAOYSA-N

InChi: InChl=1S/C36H36015/c1-14-10-21(41)27-31(

CRC Number: PW027-J

CAS Registry Number: 122046-12-2

Type of Compound Code(s): VX1300 ZG30
Molecular Formula: C,;H,.NOg

Molecular Weight: 469.62

Accurate Mass: 469282824

31

33

Percentage Composition: C 71.61%; H 8.3

= Biological Source: Prod. by ~ RSIS SP.

Physical Description: Cryst. (hexane/Me,C(
Melting Point: Mp 158 - 159°

36 [ Edit and Searcn || £id) ]

ochalas °n,p3 caHos _— Optical Rotation: [a]§ -47.8 (MeOH)
[kl 6,18-Diepimer, 17- UV: [neutral]A,,,,209 (¢48750) (MeOH)
e lada Other Data: Not to be confused with Cytoch:

Cytochalasin O, CaoH4iNOg

hyp' ~ | [lInChi Kev: KPQRGEZMOJERCR-KRQHZRJI

1 E %k Diaporthe sp.#0 Phomopsis sp.7E DNP $iEEH R EEIMEHER

Figure 1

2.4 UPLC-QTof-MS 45 R

S itt—A RSB RR TR 0 22 5, 3k Y H bR PR Rt
TTAL2E A BRI, X AR B % T8 7 00 0 B A 7
UPLC-QTof-MS Z#r, 11 i Ho Bl g8 Fim e Hedse &
PR, BARKUE R K, WIATE t 4 5.76 min 24714
WL m/z N 434.270 6 [ FIE, 7E tx A 7.12 min
A m/z g 416.259 8 AYES 104, [N AE fr
$79.88.10.86.12.17 min = Ab ¥4 H 3 A [7] B8 -,
H omez 5359 667202 5. 709.211 4. 659.438 7
(E 2).

Structural information of Diaporthe sp. and Phomopsis sp. screened in DNP database

WE—2 4301 & PR, Diaporthe sp W38N E &,
I 7 AU B 0 Sl 6 AN BT
TS HT (K 3), 456 21T DNP £ 28 1 438 DA
AEMN, &I Diaporthe sp.i ESI" BB T K H
HIRT 3 AR m/z (434.271 6,416.259 8,434.269 8)
B RAEERC, DN AT B S 5 — > AU O 4 LA ot
REABY, JFWE 3 A (R 9.88, 10.86,
12.17 min) m/z ¥J 0 &5 Ko, 3 0 20T g8 N
Dicerandrol 282544, BT ilt, BEXT Diaporthe sp.
AR R A P AT E— A5
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Cytochalas|ns
Diaporthe sp.
S
= 735
= 43469
8 : 41625 8 t‘ 7715!?24 .
5 06 §onem cherandrols
= e =t ‘”‘” 55”7"4\3‘]’ 54366 S e Py 2 ﬂﬁ;o 7366066 761
277 2337087 H B b ;1 70‘9 0 £817.4399 =) (7 s 1863017 f "Ml::,m“ - 7("4(077
J \:i:“ IX( lj\:[f\((ﬂﬁ »MV\/’“ b J 1»}..('4 Ww el me ;JDMNMU/CWM«MJ" "«/\‘rw-.x\/*"\wf MV /& ¢ w"\ . ‘J1\14llxl‘-;§7
B :?m;x ,1.00 2.00 3.00 4.00 5.00:6.00 7. 8.00 9.00 £0:00 E1:00 12.0G 13.00 14.00 15.00 16.00 17.00 18.00 15.00
Phomopsis sp. :145;75579 i : 5.15¢6
S
=
3 b1
5 653438 6
=¥
e cee—
_— E T
0 1.00 2.00 3.00 400 5.00 6.00 700 8.00 9.00 1000 1100 12.00 13.00 14.00 15.00 16.00 17.00 1800 19.00 ™M

2 &%k Diaporthe sp. (A)FA Phomopsis sp. (B)HJ UPLC-QTof-MS & & F it &
Figure 2 Base peak ion (BPI) chromatogram of extracts of Diaporthe sp. (A) and Phomopsis sp. (B) in positive ion mode

by UPLC-QTof-MS
T RLAE: ATREMIILAE LSy SCLRAE: HENY

Note: Dotted line: Possible same ingredient; Full lin

PIFPEE R R 5 ).

e: Putative two skeletons.

A B C
100~ 4342708 7.66e5 100r 1.12e5 1001 1.57e5
4342609
s s 607.3824 N
o o o
é 4162592 S’> é,
= L - - L
= = =
§ § 476280 5 §
5 4352738 5 308245 6203632 & 4352726
A~ 4172632 A 435.2720 389.3699) A~ 417261 1
398.248 7 4772853 630.3645 3082486
0 | ‘399 2532 %18 2666 247253 285 4474261 7490, ol ol L 1458'272 5163719 577'365:(5 i 6323337 388.263 8 ‘399 249 0[418.265 2| 445, ‘281 Sa6. 20144742644 emlz
v - m/z
400 420 440 460 480 500 400 450 500 550 600 80 400 420 440 460 480
D F
100, o729 5.86e4 100 709.213 4 2.58e5 100r 6945 5.92e5
@ S S
< s S
= s T s
660.440 2
8 668.210 1 8 7102172 8 ,, 681.420 8
= { = e
& & &
6824238
6992203 it 731.198 7 porms 6834306
: 662.442 1
0 ‘?/70'224 9 678.53256822876 689.2100 704.479 8708 3633 prased 720,383 9 .730'357\1 Fraoie o 392L“9 7004244 m

665 670 675 680 685 690 -

3 MMERERLSYIN MS

Figure 3 MS fragmentation of two distinctive

700 705 710 715 720 725 730

structures

0660 670 680 690 700 710

TE: A—C F5 3 MAEFR M H Y Cytochlasins (A: 434271 6; B: 416.259 8; C: 434.269 8)ff) MS [l; D—F /5 3 N[ s e

A% Dicerandrols (D: 667.2029; E: 709.213 4; F:

659.438 5)[1) MS K.

Note: A—C represent MS spectra of three Cytochlasins with different m/z (A: 434.271 6; B: 416.259 8; C: 434.269 8); D—F represent MS
spectra of three Dicerandrols with different m/z (D: 667.202 9; E: 709.213 4; F: 659.438 5).
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2.5 Diaporthe sp.F=4.H] Cytochalasin H 8945
FIFRIE

T X AR AR B4 UPLC-QTof-MS 14
Diaporthe sp MEZY) I EIE X, BoRizib W8
FLERYI P AYEE 2 N6 (1r=7.12 min), PE—H 15

A
1001
—-C(H; —Na
476.281 0
o
s
= —CH,COOH
g L
2
B 434269 0 1,0
3982483  #172619 =
477283 5
)
4352727 —Na
599.251 1 458269 8 q—
{0 118265 (, 4 1459273 4/478.286
ol #00.254 i ?36-2744 "} . 210094290 5 516.2720
n i 1 L 1 n L " 1 11197 ded, 1 1 | m Z
400 420 440 460 480 500

%] 4

T RIS 24 & 4 X R Y, 0 7 H R —Fh A A
shERBAE Y . [FIE, 8 X B A ) 1 o 2
fR AR A THEN , LA R S LB S AT S A5 58
AT, =AMEA YIRS Cytochalasin H
(# 4. 5).

C;H;NO;Na'[M+Na]"'

miz: 416.262 5
mlz: 516.272 9

m/z: 398.249 2

m/z: 477.283 1
CH,

\Ju O;[ H ‘ SH

SOH
miz: 434.270 1

C;OHMNS;[WH]’
miz: 494.291 4

EEE 7T Cytochalasin H B9 MS E|(A)F1#E Y Cytochalasin H ZARIR1E(B)

Figure 4 Positive MS spectrum of Cytochalasin H (A) and putative fragmentation pathway of Cytochalasin H (B)

A 20180528 023 o
100+ 712 1: TOF MS ES+
4162597 TIC

717
416.259 3

Percent (%)

. |

5.00 5.50 6.00 6.50

7.50

20180528 _004

5.76 . CESH
100 4342706 L TOFMSES!
3.11e6
<
s
= 7.35
154 L 434269 8
2 7.54
& 416.259 8 |607.382 4
5.92 7.02
4342690 636 5893708 7.87
7 249.124 2 591.386 5

600 650 700 750

5 Cytochalasin H (A)5 Diaporthe sp. (B)H) 5B T B #1 Cytochalasin H 143 £5#J(C) & Cytochalasin H 8 217

5t(D)

Figure 5 BPI chromatogram of Cytochalasin H (A) and Diaporthe sp. (B), chemical structure of Cytochalasin H (C), and

single-crystal X-ray diffraction of Cytochalasin H (D)
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2.6 Diaporthe sp.F=4%H] Cytochalasin H B3
[Eaprgi

PURTE S R BIR , %A & WX bl R 2R H AT
PRI LF B G, MIC R 32 pg/mL. X
4 €0 7 4 B AT Rt M1 M T 2 I A 55 A 1
TWEPE, MIC Jy 64 pg/mL, X RM¥RA w#ICmhl s
PE(MIC>128 pg/mL), % 55 K A B X B (MIC Ky
1-5 pg/mL),
3 WikE4w

A3 R R S B R POk, 20 tiha
40-80 AEAIEPIA R KM E ST, — RIIATH
SEFZIF A R R BURIS IR AR, i B-PI ik
B2 . EIERETSE . DUBR R AR IR M ERZE S
SR, Bl ANATTAR RS (A P T B ) A T B3
B BPUA R AU TR e . IS, 20 el
90 4EACLAR, RAT 3 R mipil 2 g B>, &
FENFERZEC AR EEL /58, SE
TIFR AR AIR T EIRZRE A G E L ER
J7 ST R RIRER RIS Fh A R Z B — i
FHYGFE, & UPLC-MS-PCA 3 % 1& ] T [7] J& =% 7]
PR [R] SR A 1t 1) T R 35 =0 22 S oA, FLARL
1 F /DR FEAR ST . UPLC-MS 454 Antibase £
M PR, e A A P T 2R A D AR it DA B %o 4
Y PE RO, TAR Z2 88 R R e i, AR
Bl A e, (PRASEI E I, AR
AR BRI UPLC-MS Z544> F M4 & ik
JUAR 2 SRR 1) — ol LA g Pk 26 B A AR,
2019 LK, B Z R AT AR KRR i
5 THI Y SCEE & 2 AE American Chemical Society (ACS)
MIZRaE EPO2 A RREAKR (>1 000) IR )
SRR BRI, R AR G P B i
EREISSUZRERT R SNV ST E s IR SR SR
KRG, PR E NS TFIZE AR AT A
RNZ ., KB R ALY EYE . DNP B 4 DL &
UPLC-QTof-MS 4t AH 45 & 0 7 i 2 BT o =
TRAY, A AR T AR i A7 A58 4 075 16 0 e BTG

PERRR, JFRINH A 325 A o A A 2E R, AR
AT EWAFE—E A, A HALLEAE AR A X
B (GEH 50 BRLL ) B A QS 0 o AR B 2k
SYE O T RORE Y, & DNP R A
UPLC-QTof-MS 73 #f = HEE N B K6 F o3
Br, KAEARCE R A 207 R 2 FEmHE
[ AR Z 37 B AU & P FARBOBGR S DNP £ %,
SEGZITEAG B RS W N xE. F5h, T
TR ZHEMAL A I ARG S , DNP Bff 4 vh s
RABF R A a5 2, f s
PERIE 22— R . 49K, AT e i
B SIS FARSE A TCRE N T, AR
DNP 54 A6 2R A B 5L — BT AR L A o A= A
WILEKITE ., LA UPLC-QTof-MS [lii H i By
2 AR R E BRSO, DR A Al A AT
RE AT B RS Y, (EARE— IR BRI H AL 7
Ware S34h, TERFE AR A B Ay et T AR
FBR— BRI TR R, KIS
A

BE A B AE R R, A& Bl 24 T Ak
ESKAPE (E. faecium, S. aureus , ESBL-producing E.
coli and Klebsiella species, A. baumannii, P.
aeruginosa, Enterobacter species)NWTHEL, 27
ARG A Y R R G e e e Y.
TR N AR BOR P SR TR 25000, R
X T B A e BRI 1 24 A ) S 9 A i e kAT
TRGENARRE R, AR W7 mdE
TR HETA RS A AR JUTE BRI TSR R 55
b, R AEP017 RSN Z LA A L
FEVEDT A T T RGENTE, SLorsEias] 152 #kNAE
HIE, R T 1A XA R &
HZEEE £ N A LR BT, ARITZIFTE IR
A7 T P A e B AR A ) 7 AT ST . oo
L2019 47435 % PRS0 B 4 A BT AR AR
WA T TG, R T — RAVGH2ETI 2
WY Z A G Y, R U N AR LR e SR TR
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PSRRI BN — RN AR, A IRA
WFIE . AT B UCR AR W TE M I i 45 & DNP 3
HEPELL B2 UPLC-QTof-MS (158 mg %) 3 90 7 4 4
W IR B TR, R1G T — Mk HAR PR Diaporthe
sp. Fl— U E LA Cytochalasin He /R4EAR
WFSETRIE ] TIG TR, SRR T AL G, $2
INFRATIIBE T WG T REAAAE— B AL, LTRSS
SEREGE R, NIZ AR IL 7 A A SR
UPLC-QTof-MS W4T LI , i 2 fb & 4 i B 221
RAEE., B &Y kBRI 1 S
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