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Study on chemical constituents and biological activity of the endophytic
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Abstract : To investigate the chemical composition of the medicinal plant Rosa laevigata Michx derived endogenous fungi ( Di-
aporthe sp. JH-1) , we used a combination of multiple approaches, including silicon, ODS and gelatin rod chromatography,
semi-prepared high-performance liquid chromatography ( HPLC) , high-resolution mass spectrometry, and magnetic resonance
imaging (NMR). As a result, six chitin derivatives , including diaporisoindoles A,B,and E (1-3) ,and diaporindenes B-D (4-
6) were isolated and characterized. These compounds were isolated from the genus Diaporthe sp. JH-1 for the first time. In
vitro anti-inflammatory activity testing of compounds 1-6 revealed significant inhibition of NO production by compounds 1 and
3. Further investigation uncovered that 1 and 3 exert strong inhibitory effect on COX-2,PEG2 ,and its mechanism was related
to the suppression of NF-xB.
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[F1] J3 76 Jag EL TR 2 AFAE T T 5% Ml TE Al AN
R L IX A 2, © A IR R W8 w2
TS S B TR R R . S R %R
BRI T RERE A YIRS 2 R 2 SH
MBI F R A A 7 1, o A 2 — 3853 7 )
BHA REDUE BUE POS AR LA 0 ik 27 e 4k |
PUaE AR TEPE S o ST ] R 72 I8 vk A= R =
AT ST I A A 3, 18] e 5¢ 28 Sy 18] J4E 52 J L T R AT I
AR, HAT R A0 5 42 o0 R T T 2 1 R
WM B IMHIVER o N T R ABRST, AHT
GEMAEY) A% rh 43 2345 3] W] )8 72 & EL TR Diaporthe
sp. JH-1, FIJORAE 5 95 25, AT R o B4 8 ,
FORAACH = 64T 53 B8 SliAb RN 25 40 4 5, O i 47
PRSMTLAR T VES FIAIL I 5, LA A S0 P 5 e
TR =W, i A e IR A O A T it — e
IBIFFEEER
1 #HEE57F=E
1.1 {4541

Jig i 4% ( Rudolph Autopol 1V, 3¢ [& £ 18 K
AN B T 15 Y (JASCO-810, H A< JASCO /A
A ) s (f R LD A4 A ( Bruker Vertex 70, 36 [
&N A ;s ANy Y6 BE 1T (Horiba Jobin Yvon
LabRAM HRS800, 3 [E HORIBA Jobin Yvon 2AH)) ; B
ST Bruker SMART APEX-T, 4[5 8 5071
IR AT s R IEIRAL (Bruker AM-400, 7E 5 47 &
SRR AL AR A R ) 5 i 2 B B3 (Bruker micrOTOF
I, P8 E A B s Rk AR A ) 5 2 RO 7% (Agi-
lent 1260, ZHEAERHE () A BR AR 5 2l % 6
4 (Welch Ultimate XB-C18, A BEME (_ 1) Bfp
A RAT]) 5 7 R BEBEEE (Sephadex LH-20, 32 [ GE
Healthcare Biosciences /A /) ) ; ODS $#H K} (50 pum, f#
E BT A F]) 5 IE A AE A (80 ~ 100,100 ~ 200,200
~300 H e H, 5 B TA RA ) s TLC
ER (G R TARAFR) o

RAW 264.7 4ififi (5 . CL-0190) . DMEM =54
Fr Ak (HiL5 . PM150210) i 4= 1l 3 (4it45-: 164210-
50) R R-FER R (A5 . PB180120) (i
WA R PR A] ) 5 CCK-8 (4E%5-: CKO4, H A
=2 W]) 5 40 3% 33 A (it 53516 ,3599, 3 [E Fé
TN 3 8 28 (lipopolysaccharides, LPS) ( & [&] 2k
ST KR T R 0111 : B4, 12630 ; 4 ZE KA
( dexamethasone ) (it 5 HY-14648 , #fi & 99. 86% ) .
FEOK H A (celecoxib ) (it 5. HY-14398, 4fi Ji

99. 09% ) ( 3¢ [ MedChemExpress 4= ¥} /N 5] ) 5
TRIZol (1t :15596-026CN, Z£ [F Life 2\ ) ) 5 Wi%k 55
5 & (45 : D006-1) [SYBR Green 551 it PCR
B & (5 :D007-2) (SE[E ABP AW R A
— AL A (NO) Kl il ) & (4t 5 : S0021S) | FR4 4k
fitg-2 (COX-2) 1 ifil 7] 9 £ 128790 & (b5 : 80168 ) ( I
RS REYHEARARAF) sHIIIRER E2(PGE2)
TR R e 75 WA B D00 7 1250 6 (AL 5 E-EL-0034 , s f
St YR R A IR AR s WEE . O LR
SR A e A e A ik R (g g, W)t
R EARABR A ] o
1.2 EHRKIR

[a]J4E 72 J& Diaporthe sp. JH-1 T 2018 4 M VT.7H
B EH LT REN ST Rosa laevigata Michx HH 43 BS
alifk 93], H DNA § 141 ITS 550 th Jb s S R 4= 4
B BR A mlE , 2808 BLAST Xf L, , RS TR
¥k Diaporthe sp. [ ITS JF51 99. 48% AL, 45 &I 75
PRI R R AR S N RIVE TR , PR T SRR 25
125 SR IREM AL g % (ZM)YZ4141)
1.3 REA&E

TETCHPRAE & PR R 20, 95 0L =AU 2847
YO IR P B S TR e, K8 DL R AR
To T8 1 LB HEL b A 200 g KoK A1 200
mL ACK B R VE R RS S0 AR A G IR B
PEAT R AW, A 20 kg (LAROKTT) 1225 CHY
RIS T R 28 K, I & Tt i B I, 15 31 14 48
BT 1R LR/ KR R AT A B, ZE IS 153 2R
201 g, MBFEFESS, R 80 ~ 100 H 1EAH A M IH
FE, £ ilE- S PR O (100 1, V/V) AR i sh A 247
O PV G 1) R 5 i S AR Al B P R B Fr 1~
Fr. 7, Fr.4 R, R 200 ~300 H £
ik 218 AR 2 R I s AR B, PR IE AR RE IR (356
FEEAE A S i) ik e A 25 P 835 03 85 5 vk I A2 00
J& A O A €3 Ak, 75 31k &9 4 (80% H
B%,5.5 mg,t; =25 min) 5(77% HFEE,9.5 mg,t, =
25 min) .6 (80% H[%,9.4 mg,t; =40 min), Fr.5
S AR, SR T 200 ~ 300 H fERFERE IS, DI
S E B 2R TS AR B, P28 1F 1) RERCAT: A
RAHEERC AN MPLC (ODS) 458 Fl 435 4> B Ir ik 2
I3 B IR R RORORH 1535 (Agilent 1260) il 45, 15
FMLE 1(69% L HE,22.5 mg, ty =27 min) 2
(69% Z. %, 34.3 mg,t, =27 min) 3 (80% M [,
10. 1 mg,¢; =21.5 min) ,
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BOW B K BB RAW 264. 7 40, 3: 50 T 96
FLAR T, 5 5% 24 h JE A SRR BE (1,10 .20 Al
40 wmol/L) f-& W1 DMEM S8 4353558, R 4 4
AL, dREEFE 24 h 5, BALIMA 10 pl CCK-8, 5%
7% 4 h, BEpRAY 450 nm 2 &L SE(E (0D f8) it
B AATER

SR LPS i 5 RAW 264. 7 4l 48 S 435
WEZS F4L(TCY M) X RRZL (553738 BRI (1
pg/mL LPS) FHHEZ54)2H (1 we/mL LPS +1.10.20
H140 wmol/L M ZEAKAL ) (S 2H (1 pg/mL LPS +
1.10 .20 F140 pmol/L k&4 1 ~6) &4l 4 NE L.
FERUZ PHTEZY 4] LM A LPS 5% 1 h )5,
AN AR 25 ) Ak 2235 57 24 h, B O T35 R
FH NO Kzl ) &5 NO 19 & i, AR A o il 21155
HKH Y E . K H] Graphpad prism 5. 0 315 1Cy,
1.5 IRELEF-2(COX-2) AIFIBRZE E2(PEG2) #]
1l 3 M

SR COX-2 1y il 771 i 228 7] & A Ak 5 4 1
F13(10.20 wmol/L) X COX-2 Byl VEH , ZEk &
Aii (celecoxib , 1 wmol/L) VE Ry BHAEXT IR, $% 156 B 4311
AL G YT COX-2 fymiil %, KA LPS 355 RAW
264. 7 A ARERLTY , 43 iR B2 4 (TR i) Xt
HEZH (B2, Con 4) AT (1 wg/mL LPS, Mod
AH) AL (1 pg/mL LPS + 1 pwmol/L &4 #
Ai,Cel 2H) . SZHGH (1 pg/mL LPS +10,20 wmol/L
A1 A13;1-10 120 3-10 320 41) 41 4 &
flo RAFISIIREER E2(PGE2 ) I G 7 W BH 2 ik
F Gk I 4 20 13 P PEG2 (47 8, AR Hi A e il
LTS MR
1.6 ZHEEE PCR il

¥ RAW 264.7 4f fg##0 F 12 LA, R H
LPS 55 RAW 264. 7 40l 5 5 A A, 73 1] 1 %) HR
H(REFHE, Con 4) AR (1 pg/mL LPS, Mod
) BAPEZGH AL (1 pwg/mL LPS + 1 pwmol/L FE 34
i, Cel 2H) 528 2H (1 wg/mL LPS + 10,20 wmol/L
a1 135110 1-20 3-10 320 4H) . 24 h J5%
JH TRIZol 32 B 40 & RNA, SR JH ¢DNA 45 —458 4 i
TR B C B S AR R K mRNA S22 55 R 61 1)
¢DNA, *JH SYBR Green ¢ € & PCR 5| &4
M NF-kB {555 K. NF-«B 51955 R F.5'-
ATGACATCCAGATTCGGTT-3', R: 5'-AGGTCTGATT
TCCTCCGAAG-3', B-actin fE R NS, 55 . F.5'-

CGTGCGTGACATCAAAGAGAA-3', R:5'-TGGATGC-
CACAGGATTCCAT-3',,
1.7 SitESH

5% H1 Graphpad prism 5. 0 et Hr & , i f 45
BRI 2 s(n=3) (ELEoR . WA AR ¢ 4
5, Z ] LR T 2 0 225341, P < 0. 05 1A K
ERAEGIFE L
2 #R
2.1 KEMEHERE

waw 1 WwEAMmR; 55+ h CyHy
O,N;'H NMR (400 MHz,CDCL,)8:7.21 (1H,d, ] =
8.1 Hz,H-5),6.85(1H,d, J=8.3 Hz, H4) ,6.65
(1H,br s,H-12),6.27(1H,s,H-14),5.82(1H,s,
H-8),5.00(1H,t,/ =6.2 Hz,H2") ,4.37(1H,d,J
=7.1 Hz,H-1") ,3.91(1H,br s,H-1") ,3. 89 (1H, br
s,H2"),3.06(1H,dd,J=15.9,7.2 Hz,H-1") ,2.97
(1H,dd,J =15.9,6.3 Hz, H-1'),2.13 (3H, s, H-
15),1.64 (3H,s, H-5'),1.44 (3H, s, H-5"),1.28
(3H,s,H4'),1.26 (3H, s, H4") ;" C NMR ( 100
MHz,CDCL,)8:172.9(C-1),116.3(C-2) ,154. 4 (C-
3),115.6(C4),135.2(C-5),128.6(C-6) , 144. 4
(C-7),55.0(C-8),124.1(C9),139.9 (C-10),
143.2(C-11),118.0(C-12),131. 1 (C-13),121. 4
(C-14),20.8 (C-15),30.0(C-1"),121.7 (C2"),
133.3(C-3"),17.7(C4"),25.7(C-5"),65.0 (C-
1”),79.9(C-2"),70.7(C-3") ,25.7(C4") ,24.7( C-
5") o LA S5 Semk ™ Sl A — 2, P e Ak
&%) 1 A diaporisoindole A,

wEW?2 WEAMIR; 5128 CsH,yO5N;
'"H NMR (400 MHz, CDCl;)8:7.31(1H,d,J =8.2
Hz,H-5),6.93(1H,d,J =8.3 Hz,H4),6.68(1H,
brs,H-12),6. 11 (1H,s,H-14) ,5.88 (1H,s,H-8) ,
5.07(1H,t,J =6.4 Hz,H2') ,4.47(1H,d,J =9.9
Hz,H-1") ,4. 13(1H,br s, H-1") ,3.97 (1H, br s, H-
2"),3.12(1H,dd,J =15.9,8.0 Hz,H-1") ,3.0(1H,
dd,J =15.9,5.2 Hz, H-1"),2.12 (3H, s, H-15),
1.67(3H,s,H-5"),1.50(3H,s,H4'),1.39(3H,s,
H-5"),1.32 (3H, s, H4");” C NMR ( 100 MHz,
CDCL,)8:172.9(C-1),116.9(C-2),154.0(C-3),
116.7(C4),135.2(C-5),128.8(C-6),144.0 ( C-
7),55.0(C-8),124.0(C9),139.9(C-10),143. 1
(C-11),118.0(C-12),130.9(C-13),120.0( C-14) ,
20.8(C-15),30.6(C-1"),121.5(C-2"),133.3(C-
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3'),17.5(C4") ,27.0(C-5") ,64.7(C-1"),79.2( C-
2"),70.9(C-3") ,24.7(C4") ,25.8(C-5") . LI %K
-5 SR R A — B, R E A 2 o di-
aporisoindole B,

wEW 3 mEAMR; XK ClHy,
NO, ;'H NMR (600 MHz,CDCl,)8§:8.30(1H,s, OH-
3),7.31(1H,d,J =2.2 Hz,H-5),7.24(1H,d, ] =
8.4 Hz,H-14),6.90(1H,d,J =8.4 Hz,H4) ,6.71
(1H,dd,J=2.2,0.8 Hz,H-12),6.10(1H,s,NH) ,
4.92(1H,m,H-=2"),4.22(1H,dd,J =11.2,2.3 Hz,
H-1"),3.80 (1H,dd, J =9.1,2.2 Hz, H-1"), 3. 65
(1H,dd, J =9.3,5.2 Hz, H-2"),3.11 (3H, s, 8-
OCH,),3.04 (1H, m, H-1"),2.99 (1H, m, H-1") ,
2.27(3H,s,H-15),1.62(3H,s,H-5') ,1.47(3H,s,
H4'),1.06 (3H, s, H-5"),0.96 (3H, s, H4") ;" C
NMR (150 MHz, CDCl,)§:172.2 (C-1),115.9 ( C-
2),154.2(C-3),117.5(C4),135.9(C-5),129.6
(C-6),142.3(C-7),90.4(C-8),125.7(C-9),138.9
(C-10),143.2(C-11),118.5(C-12),130.2( C-13) ,
121.1(C-14),21.1(C-15),28.2(C-1"),121.9 (C-
2'),133.0(C-3"),17.8 (C4'),26.1(C-5"),64.5
(C-1"),80.2(C-2"),70.0(C-3") ,24.2(C4") ,25.8
(C-5"),49.5(8-0CH;) . DL I %4 5 3c ik i34
FAR—F, N E L&Y 3 F diaporisoindole E,

a4 REGHR; 5T C3H, 05 H
NMR (400 MHz,CDCL,)8:11.23(1H,s,0H-3) ,9. 87
(1H,s,H-1),7.49 (1H,d,J =8.5 Hz, H5),6.85
(1H,d,J =8.5 Hz,H4),6.57 (1H,s,H-12),6.00
(1H,s,H-14),5.31(1H,d,J =7.7 Hz,H-8) ,4.47
(1H,d,J =9.5 Hz,H-1") ,4.03(1H,m,H-1") ,4. 01
(1H,m,H-2"),3.25(1H,m,H-1"),2.92 (1H, m, H-
1'),2.88 (1H, m, H-2"),2.05 (3H, s, H-15), 1. 41
(3H,s,H-5"),1.40 (3H, s, H4") ,1.24 (3H, s, H-
5'),1.05(3H,s,H4") ;" C NMR (100 MHz, CDCI,)
8:195.5(C-1),115.8(C-2),161.8(C-3),117.0(C-
4),134.1(C-5) ,134.6(C-6) ,150.9(C-7) ,40.3( C-
8),129.3(C-9),137.0(C-10),143.8(C-11),117. 1
(C-12),131.9(C-13),122.8(C-14),21.0( C-15) ,
32.2(C-1'),56.9(C2"),71.9(C-3") ,28.5(C4"),
30.1(C-5") ,64.8(C-1"),79.5(C-2") ,71.0(C3"),
26.0(C4"),26.1(C-5") . DL F¥odR 530k il
AR 2, A IHh e &4 4 4 diaporindene B,

WEWS REGHIR; 0 FRHN CsHy 03 H

NMR (400 MHz, CD,0D)§8:9.82(1H,s,H-1),7.52
(1H,d,J=8.4 Hz,H-5) ,6.80(1H,d,J =8.4 Hz, H-
4),6.52 (1H,s,H-12),5.99 (1H, s, H-14) , 5. 41
(1H,d,J=7.3 Hz,H-8) ,4.51(1H,d,J =10.6 Hz,
H-1"),3.94(1H,m,H-1") ,3.92(1H,m,H-2") ,3. 14
(1H,t,J=16.6 Hz,H-1") ,2.94(1H,m,H-1") ,2.92
(1H,m,H=2"),2.02(3H,s,H-15),1.43 (3H, s, H-
5"),1.34 (3H, s, H4"),1.17 (3H, s, H5"), 1. 01
(3H,s,H4");”C NMR (100 MHz,CD,0D)§:196. 6
(C-1),116.8 (C2),117.1(C4),134.8 (C-5),
135.7(C-6) ,153.1(C-7) ,41.5(C-8),131.2(C9),
139.0(C-10),144.8 (C-11),117.4 (C-12),131. 8
(C-13),124.2(C-14),20.9 (C-15),33. 1 (C-1"),
58.7(C-2"),73.0(C-3"),28.1(C4"),29.1(C-5"),
66.2(C-1"),81.5(C2"),71.3(C-3"),24.9(C4"),
26.9(C-5") o DA% sk R S — 3,
WHENSY) S SN diaporindene C,

WEW6 IREMIIR; 9 FXH CyHy 043 H
NMR (400 MHz, CD,0D)8:9.93 (1H,s,H-1),7.42
(1H,d,J=8.4 Hz,H-5),6.77(1H,d,J =8. 4 Hz, H-
4),6.54 (1H,s, H-12),4.44 (1H, m, H-1") , 3. 94
(1H,m,H-1"),3.84(1H, m, H-2") ,3. 18 (1H,dd, J
=16.3,9.4 Hz,H-1"),2.96 (1H,dd, J =16.3,5.6
Hz,H-1"),2.69(1H,s,2'),2. 11(3H,s,H-15) ,1.28
(3H,s,H-5"),1.18 (3H, s, H-5") ,1.13 (3H, s, H-
4");”C NMR (100 MHz, CD,0D)§:195.9 (C-1),
115.3(C2),161.4(C-3),116.2(C4),135.1(C-
5),135.9(C-6),150.2(C-7),130.9(C-9),137.3
(C-10),143.3(C-11),116.3(C-12),133.0(C-13)
121.4(C-14),19.4 (C-15),32.8 (C-1"),59. 8 ( C-
2'),72.2(C-3"),64.6(C-1"),79.6(C-2"),69.9( C-
3"),26.0(C4"),26.6(C-5") . Lk k- #d 5 3cHk
WA —2, HILHEILSY 6 2 diaporindene
D,

EW 1 ~6 b2t LA 1,

2.2 LAY LPS ISR RAW 264. 7 408 NO &Y
43 i

YRR ZE R R b G 1 ~ 6 Uk FEIIXT
RAW 264.7 4 g Jc W & 0 8 M. SR H LPS 5 &
RAW 264. 7 RIERAL, Kb 54 1 ~6 X1 H: NO 4
WS o 25 RSN, G 1R 3 NI RE W 0
HNO 194305, 1C, 23514 9. 45 +2.98 [12.22 +3.31
pmol/L( WK 1),
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Fig. 1 Structures of compounds 1-6

Rz1 kEW1~63FLPSFESH RAW 264. 7 48 NO
S UHIHI B IER (x 25,0 =3)

NO inhibition activity of compound 1-6 on LPS-induced
RAW 264.7 cells(x £5,n=3)

Table 1

&% Compound 1C5o ( wmol/L)
1 9.45 +2.98
2 >50
3 12.22 +3.31
4 >50
5 >50
6 >50
1 ZEAKAS Dexamethasone 8.32+£1.25
T HZERAA N B PEZY
Note ; Dexamethasone is positive control.
COX-2 1.5

:

S TR
g
i Bl IR 2
PGE2 (ng/mL)

Mean fluorescence intensity
g
1

2.3 EW1F3 mEIERNE
COX-2 #PhIEPELE R Bt 5% 1 F1 3 fE!

ZHH COX-2 By M, HAFAF — 2 By 7 A 1
(UL 2A) o HiFIHRER E2(PGE2) J& COX-2 i&fkip
T, A 2B R, G 1R 3 e 2
LPS 55 i) RAW 264.7 4 }g /3 W 49 PGE2 & 4,
NF-kB ZA% 5k K+, fig 5 COX-2 (W5 3 F 7 5 4
Z5GUIE COX-2 YRG5 & RE A SC I HL 25 5
AR, AT R W, kA1 3 e
T S AH OC 1A% 2% sk R F- NF-kB B9 R 3A K7 (I
Kl 2C) .,

PGE2 54 NF-k B

B[R Pk i
Relative gene expression

&

Q O 0 O
& @‘Pb WY N Y

2 &YW I3 K3 COX-2,PGE2 #1 NF-«B B $I4E F
Fig. 2 The inhibition effect of 1 and 3 on COX-2 ,PGE2 and NF-xB
T Cel : FEHR AT (FAMEZY) 55 Con AL, "™ P < 0.001;5 Mod 4HAHH, *P < 0.05,**P < 0.01,***P < 0.001, Note:Cel is celecoxib
(positive control) ; Compared with Con, ™ P < 0. 001 ; Compared with Mod, * P < 0.05,* *P < 0.01,***P < 0.001.

3 Wi EER

ABIFSE N 245 TR ) < #8 5OR U A A LT Dia-
porthe sp. JH-1 JOK % B4 10 2.0 2, Wb 43 5 2
SEVE] 6 B 2 250 145 diaporisoindoles
A B .E(1 ~3) 1 diaporindenes B ~D(4 ~6) ., L&
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(cyclooxygenase , COX) PR A 41 it 28 N 46 AL g 75 J
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B IR JEAE e e e B BT A A HE B S AR
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