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BiF B E Streptomyces sporoverrucosus 33510 X 2R
= 5

WE : NRBBEFRARERARW =Y PEIEEYR, XEBFEHEER Streptomyces sporoverrucosus 33510 T
R . b Streptomyces sporoverrucosus 33510 B ¥k BT I B E K W, 45 R KB E K Streptomyces
sporoverrucosu 33510 X Z M MR FEFIH EFHE. EFA S KRMEEHE (High Performance Liquid
Chromatography , HPLC ) . % & % & 48 & & ( Semipre HPLC ) . # & & ( Colume
Chromatography, CC) . #&JZ® % (Thin Layer Chromatography, TLC) . E4&EXM AP BRANEL
Bttt 2 B4, BB EIR (Nuclear Megnetic Resonance, NMR) X 1§ EI 69 AL &M ITEE.
MNERERE=WPE2>BESE 10 ML MAILEY  bisphenol A (1) , 2-(4-methoxyphenyl)acetic
acid (2 ) , N-phenethylacetamide ( 3 ) , methyl 2-(1H-indol-3-yl)acetate ( 4 ) , dibutyl
phthalate (5) , cyclo(D)-pro-(D)-Leu (6) , cyclo(D-Pro-L-Leu) (7) , cyclo-(D-ProL-Ile) (8) , cyclo(L-
Pro-L-Phe) (9) , cyclo-(L-Leu-L-Val) (10) , BRTILEMS5F9, ERSMLEMHNERNZEFHBF
B, MEACEEMHINESERERBILEN3, 4, 5, 6 WILMELEE (Rhizoctonia solani) BB EIHIHWR ;
L&MW, 8, IXNIREZMBE (Cryphonectria parasitica) B PBIHEH PR ; (LEW 3, THBRESHET

(Fusarium pseudograminearum) 7 BASBIHIM R, Bk Streptomyces sporoverrucosus 33510 BB fE A E 2
MW RKEN.

KA Streptomyces sporoverrucosus 33510 ; RZRW=4)  MEEM

Study on Secondary Metabolites of Marine Streptomyces

Sporoverrucosus 33510

Abstract: To study active secondary metabolites of marine actinobacteria Streptomyces sporoverrucosus 33510,
and evaluate antibacterial activity of the purified compounds. The Streptomyces sporoverrucosus 33510 strain was
tested for antibacterial activity. Streptomyces sporoverrucosu 33510 shows strong inhibitory activity against
various plant pathogenic bacteria. The compounds were isolated and purified by high performance liquid
chromatography (HPLC), semi-pre HPLC, thin-layer chromatography (TLC) and resortification technology. And
their chemical structures were characterized by nuclear magnetic resonance (NMR) analysis. The chemical
structures were identified as bisphenol A (1), 2-(4-methoxyphenyl)acetic acid (2), N-phenethylacetamide (3),
methyl 2-(1H-indol-3-yl)acetate (4), dibutyl phthalate (5), cyclo(D)-pro-(D)-Leu (6), cyclo(D-Pro-L-Leu) (7),
cyclo-(D-ProL-Ile) (8), cyclo(L-Pro-L-Phe) (9), cyclo-(L-Leu-L-Val) (10). Except for the compounds S and 9, the
remaining eight compounds were isolated from Streptomyces sporoverrucosus for the first time. The antibacterial
activity of the compounds were tested for by Disk Diffusion Assay. Compound 3, 4, 5, and 6 show antibacterial
activity against Rhizoctonia solani. Compound 7, 8, and 9 show antibacterial activity against Cryphonectria
parasitica. Compound 3 and 7 show antibacterial activity against Fusarium pseudograminearum. Marine

actinomycetes Streptomyces sporoverrucosus 33510 can be a potential resource for antibacterial drugs.

Key words: Streptomyces sporoverrucosus 33510; secondary metabolites; antibacterial activity

WisEE - - BITEE : -- . il

ELWE  ExREHRRERSRBINE (81960164) ; I PR EKIIH (AB21196020)

EZBT - XF(1997—), &, WL e, N RARADERT . email: liuyinghealer@163.com

BIE1EE © 5775 . email: yanglf1990@163.com

Received date: --; Revised date: --. Editor:

Foundation item: Science and Technology Major Project of Guangxi (AB21196020); Science and Technology Major Project of
Guangxi (AB21196020)

Corresponding author: YANG Lifang. email: yanglf1990@163.com



37
38
39
40
41
42
43
44
45
46
47

48

49
50
51
52
53
54
55
56
57

58
59
60

61
62
63
64

65

66
67
68
69
70
71
72
73

74
75
76

71
78
79
80
81
82
83
84

MG A E R FHBE T E B D R EYZTHZIR, AMIFAIE B A A B FINE
. 20260 FRKR, FEBERRIEY BREEBFPHNNEY, FREKRW O REIET
—NFHHRE., W5, 2] ZRR, BERARTYHMRENANEZIRATYEENEER
HxEBs, XEZAMKILBIT KB EZE KR (Jensen, et al. 1994),

B et AMTVIRE A SRR G 22000 20, HAE) 10100 2 Fh#f 2 R E = £ 1
(Jiang, et al. 2007), #MHEHEBHRAEDMAZFLEYNIZRIE, 2017 FIRE T 137 FA 5
Y, Eh—FU A EILBFREEBERENRUY, EREXRGLCRBENFHTE.
FREMBRABRE, 258 14. 155 16 M #HLE Y (Blunt, et al. 2021), B BTl KN AL
F£2/3 KB T# B JE(BI, et al. 2016).

AFRX KB T BFEBAMMIREE L ZEOEEE E Streptomyces sporoverrucosus 33510 i
TENEEMAD, X ERERE T o BELME, UERENEESEFNILEEY.

1 A& S M #

1.1 {YEE

EIEAMNBRBEIAE (LC-LTC-10/20, LB HRBEMBMEERAT) ; EEZ RN
(N-1300 , tBZERIXZBRATHE)  BHKEZER (SHZ-l, LBV REILIX:
J7) s BEREEAKER (HH-S6, ®IxmEITINE) ) ; £M1biE54E (ZXSD-B1160, L&
WA {ESHEERIRAT) ; BRI (ZHIH-C1112B, LBEFHST{EEEERRAT)
ABREEHRAIRER (MQZ-632, LBERRINZAIRAT) ; HFRF (ME204T, HB45E-1TF
%% (L) ARAT) ; LHISSHRBEEIEI (SCL-10AVP, 5% (BX) ) ;5™
AT (LC-10AT, &2 (BA) ) ; ZEHLIREIE( (Bruker (400 MHz) ; HhE&nmHF
[EHTEABRAR)
1.2 ifkHKl

AomlF, Bl BEE, —SPEEAVRAFWEREHTRELCESZERAT (MiF
FEAAMNRNE A4, REEAAENRANEY NEELS, )
1.3 ##

LR ZEEEBEERE (PDA, HHSHMEIVEEEEYMEARABRAR) | KER
BEMRA AREXFBESEYPRARFRENEMNE, REFEREESEAYEERE
YRI5 B R T 78 AL B 2 B

2. Hi&

2.1 HEEMESN

FEemAbIE - AFEE/ A FRBAEBEEY, HR 0.1 mgmL ' BFHES, 2 PRWE S ul #
fn (£ 10pL) FEEBITASBITHIFKEN Smm XA £, FENKHET. REEZR
WhE, BRKSENEFREIEANAT BMEERZETRE, HEZEAHEM (0.l mgmL!) , Z
B BN R/ R R OA R,

STHYRRENIEEERAN 0 A KIEEA | mL LB E 8 mm 7 A 15 /R E B9 3 g B 5]
DB S — T PDA BEASEREN PR, ARKEENMERELEE KT % MR BER
B 2mm &, KREREFICARE D, 28CEEREFFI K, WEIMNEBM,

2.2 {HIRYRNIRE

P AR B L R AT B 180 L R B FH S AR 4 1R LR AR M =R, U IR 4 2 U 15
F24.9 g BEMED
2.3 RENE=IHRELEL

KRECFEZEAE . L R, SRR AR Ve 0 B Peli R L bl ol ik £ R
ZBE (1/00 10/1. 8/1. 6/1. 4/1. 2/1. 1/1. 1/2. 0/1) , FLBH 27 N5y, H s -+ 44
W AL R AR A1 (11 mg) « 4 HPLC 70t e & 3R MR R A5y, 53] 11 N
Fr.1-11. #ZEGOEERR (200-300. 300-400 H) W HEH S ENL THRAT; ODS F ik H
Bl: YMC Gel ODS-A; 3 #r i 4. YMC HPLC column (250x4.6 mmL.D., S-5 pm, 12 nm,
AA12805-2510WT D =f il & & 3% & . YMC-Pack ODS-A ( 250x10 mmL.D. , S-
5um, 12nm, AA12S05-2510WT) .
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Y5y Fr.5 157 25: £ ODS JAHKE (i, DLHIEE/ZK 20%-80% MR B, FL1F3) 21 A4y
Fr.5.1-Fr.5.21, £ HPLC 73#7 /5 &3 Fr.5.10 5 Fr.5.11, i#id Semi-pre-HPLC LLAFR 23> %1 70% H
RE /KT RS B A 2 (1.8 mg)

Mo Fr.7 B0 5. S ODS JeAH i, DLHEE/7K 10%-80% MKk we i, L4532 24 />4 5
Fr.7.1-Fr.7.1.25. A Fr.7.8 4 HPLC 43#7 )5l id Semi-pre-HPLC LA 30% FHEE//K B 5 2L &4
3 (46mg) 54 (187 mg) . 44 Fr.7.11 M1 Fr.7.20 4 HPLC 4 M 5 1 4% 5614523 30 A 50% F
B, 264 nm LA 45%FEE. 267nm, 26 BAH S AHI3 &Y 5 (22 mg) 5haW 6 (11
mg) .

2H %3 Fr.11 j@id Semi-pre-HPLC, UAAFA 7321 30 % HEE//KPEiAS 3] 4 MRt 597 (36.2
mg) .« LEY8 (262mg) « HLEW9 (13.4mg) KA 10 (55.2 mg)

Jfif5 Semi-pre-HPLC Jitif 344 3.5 mL/min, PEMFET LK 1.

# | HPLC #tBiI2FF
Tab.l HPLC elution procedures

Time/min Methanol/% Water/%
0.01 10 90

5 10 90

15 100 0

20 100 0

25 10 90

3. iR 51TE

3.1 S.33510 RO E SR
$.33510 H T 95072 0 S 2 B HDEORT B A DI SR M BIROR . A RUR I 1, A
R 2:

El1 $.33510 WINE R R

HehNERERREBEERE. NETHSHNE. BERER.

Fig.1 The antibacterial efficacy of $.33510

From left to right, it is followed by Botryosphaeria dothidea, Bipolaris sorokiniana, Colletotrichum musae.

2 533510 B AN EE R E R IH R
Tab.2 Results of S. 33510 strains against different pathogenic bacteria

Fusarium Fusarium  Colletotrich  Bacillus Plectosphaer  Cryphone  Botryosph
oxysporum pseudogra  um musae subtilis ella ctria aeria
minearum cucumerina  parasitica  dothidea
N N, N V X X N,

W VT BRPIEARIE, “<RRTEHEIEIR.
Note: "V" indicates an obvious antibacterial effect, and "x" means no obvious antibacterial effect
3.2 B ESYNEIEE
1tE&®M1: FHKFIKR&MEK, 'HNMR (400 MHz, Methanol-d,) & 4.26 (ddd, J=
9.5, 7.2, 1.8Hz, 1H) , 4.17-4.09 (m, 1H) , 3.55-3.47 (m, 2H) , 2.31 (dddd, J=
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11.3, 6.9, 4.6, 29Hz, 1H) , 2.10-1.82 (m, 5H) , 1.57-1.47 (m, 1H) , 0.96 (dd, J=
64 , 26 Hz , 6H ) . BC NMR ( 101 MHz , MeOD ) 3§
172.80, 168.92, 60.28, 54.62, 46.44, 39.39, 29.07, 25.76, 23.66, 23.30, 22.20., #&lt
X, LA EEHR 5 SUER(X, et al. 2012)#E— 3, & A cyclo-(S-Pro-S-Leu), AE XML&,

1tEW2: BEeRYHE, AMRFTHE., 'HNMR (400 MHz, Methanol-d,) & 7.02
(d, J=87Hz, 1H) , 6.66(d, J=87Hz, 1H) , 158 (s, 2H) . “C NMR (101
MHz, MeOD) & 155.97, 143.46, 128.73, 115.52, 42.49, 31.67, & !Itxf, LI ¥R 5k
(BRTEHZ, et al. 2009 E—F, NTHMLEH), %N bisphenol A,

itEW3 e kY. '"HNMR (400 MHz, Methanol-d;) & 7.07 (d, J= 8.5
Hz, 1H) , 6.72 (d, J=8.5Hz, 1H) , 3.66 (s, 2H) , 3.52 (s, 1H) . “CNMR (101
MHz, CD30D SPE) & 174.58, 157.57, 131.30, 126.32, 116.26, 52.37, 40.89. £ Itxf,
LA _E #0928 55 3R (Shin, et al. 2003)fk:&—, ACHILEY, &N methylp-
hydroxyphenylacetate,

t&Y4: BFEEHKYPFR. 'HNMR (400 MHz, Methanol-d;) & 7.32-
717 (m, 6H) , 719 (d, J =46 Hz, 1H) , 338 (dd, J =81, 6.7
Hz, 3H) , 2.78 (dd, J=38.1, 6.7Hz, 3H) , 190 (s, 4H) , 1.89 (s, 1H) ., “C
NMR ( 101 MHz , CD30D _SPE ) 3
173.24, 140.50, 129.77, 129.48, 127.34, 42.10, 36.48, 22.50, & itxf, LA_E%4B 5 ik
(EMLM, et al. 2018 E—F, NTAMEEH), %N N-phenethylacetamide.

itE¥s5: HemRYFi. 'HNMR (400 MHz, Methanol-d;) & 7.51 (dt, J=7.9, 1.0
Hz, 1H) , 7.34 (dt, J=8.2, 1.0Hz, 1H) , 7.16 (d, J=1.0Hz, 1H) , 7.10 (ddd, J=
8.2, 7.0, 12 Hz, 1H) , 7.01 (ddd, J=28.0, 7.0, 1.1 Hz, 1H) , 3.77 (d, J=09
Hz, 2H) , 368 (s, 3H) . "“C NMR ( 101 MHz , MeOD ) 3§
174.85, 138.02, 128.57, 124.64, 122.48, 119.88, 119.34, 112.26, 108.51, 52.35, 31.86
o ZLEXF, L EHIES STHR(RE K, et al. 2019) IR E—, NEHMIELEY, &N 3-indole-
methylethanoate,

L& e6 : RiEeE BKYF., 'HNMR (400 MHz, Methanol-d;) & 7.72 (dd, J=
57, 33 Hz, 1H) , 761 (dd, J=57, 33 Hz, IH) , 429 (t, J =66
Hz, 2H) , 1.72 (ddt, J=9.0, 8.0, 6.4Hz, 2H) , 1.52-1.38 (m, 2H) , 098 (t, J=7.4
Hz 3H ) o BC  NMR (101 MHz |, MeOD ) 3
169.31, 133.58, 132.34, 129.87, 66.65, 31.71, 20.25, 14.05. Zttxf, LL_E¥E 5 Uik
(Liu, et al. 2018)fk & —%, ANEHMILEH, %N dibutylphthalate.

L&Y T e mIR¥F., 'HNMR (400 MHz, Methanol-d,) §4.26 (dd, J=9.6, 6.6
Hz, 1H) , 3.85 (dd, J =95, 54 Hz, 1H) , 3.64 — 344 (m, 2H) , 2.07-
197 (m, 1H) , 201-186 (m, 2H) , 178 (dd, J = 86, 66, 4.0
Hz, 1H) , 1.68 (ddd, J=13.5, 9.5, 55Hz, 1H) , 1.57 (ddd, J=13.8, 8.5, 5.5
Hz, 1H) , 098 (dd, J= 119, 6.5 Hz, 6H) ., “C NMR (101 MHz, MeOD) 3§
171.62, 169.07, 59.33, 57.09, 46.71, 43.63, 29.91, 25.52, 23.33, 23.06, 21.93., &It
X, LA_EEURE S SCHR(EE 3, et al. 2015)fkE— &, NEXIELEH), %N cyclo(D-Pro-L-Leu),

1t &% 8 : K Eei IR &K . 'HNMR (400 MHz, Methanol-d, ) &
484 (s, 3H) , 424 (dd, J=99, 64 Hz, 1H) , 3.34-328 (m, 1H) , 2.39-
231 (m, 1H) , 191 (s, 2H) , 1.89 (ddd, J=11.5, 8.7, 44 Hz, 2H) , 1.65-
155 (m, 1H) , 103091 (m, 7H) . "C NMR (101 MHz, MeOD) &
171.58, 167.91, 63.44, 59.73, 46.76, 40.95, 30.29, 26.03, 22.87, 15.65, 11.60, £&lt
X, LA EEHE S SCHR(Hwang, et al. 2017)#c&E—3, AEXIEEY, &4 Cyclo-(D-ProL-lle).

t&YW9 @ KEeE mIk&MA. 'HNMR (400 MHz, Methanol-d;) & 7.31-
721 (m, 4H) , 7.23 (s, 1H) , 4.06 (ddd, J=10.9, 6.4, 2.0Hz, 1H) , 3.31 (t, J=
1.7Hz, 1H) , 3.17 (dd, J=5.0, 1.8 Hz, 2H) , 1.85-1.74 (m, 2H) . “C NMR (101
MHz , MeOD ) 5
170.92, 166.90, 137.28, 131.05, 129.46, 128.09, 60.06, 57.68, 45.96, 38.24, 29.37, 22.
74, X, LA EHIRE XHR (T8, et al. 2019)4:E—X, NEXILEMY, &N cyclo-(L-Pro-
L-Phe).
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1EEY10 @ KEELIR&EE, 'HNMR (400 MHz, Methanol-d;) & 1.05 (d, J=7.0
Hz, I1H) , 100093 (m, 3H) . "“C NMR ( 101 MHz, MeOD ) 3§
171.28, 169.67, 61.54, 54.37, 46.00, 33.67, 25.29, 23.61, 21.84, 19.31, 17.79., #&lt
b, LA EBOE S SUERR B — B (R A, et al. 2020), NEHIELEY, &N cyclo-(L-Leu-L-

Val),
UyQ N
HN ~"“OH @N ! OCH,
OOH
0 0
1 2 3 4
0 0
OH
O(CH,);CHs N HN\”)
H
0 o)
6 7
(@] H (0] )
NHJ\? N NH
iyt Ny g N
o) ot 0
8 9 10

B2 L& 1-10 B9L5H)
Fig.2 Chemical structures of compounds 1-10
3.3 P SYRNEEYE

IEIEMESCIUERE 0.1 mgmL WRERBEEM 3, 4, 5, 6 X ILH224%E A BB R HI 3%
RALEMT, 8, INREZFEEBEIFIYR ; LEMW3, THERRAHDES B LI
MR, Mo, AEEMRIS FAKBIRE S TIENE L, S 45RME 3,

B3 BAMLEMMIEEY
ENERARKREIMLEZE, REERFE, BREASWHAE, FSHF 1. 10 F 18 2RI FEEY
2. 677,

Fig.3 The antibacterial activity of compounds

Note : From left to right, it is shown as follows Rhizoctonia solani, Cryphonectria parasitica, Fusarium
pseudograminearum. Numbers 1, 10, and 18 correspond to compounds 2, 6, and 7, respectively.

4. 45k
KR B FEEE R Streptomyces sporoverrucosus 33510 FEATINE E MR, & Itk & &k
XS MENBRES P RME R, EERERW MR EIBESE 10 MAKLEEY, B

SMEEMNERNZEFSBERE, BLIEFMLIIER 0.1 mgmL ' KEN IS
XY BRE B B EIHEI MR, LB T Streptomyces sporoverrucosus 33510 Bk A 1E G E
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