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Inhibitory Effect and Mechanism of 2-Methyl-3-pentyl prodigiosin (2M3PPG )

producing by Serratia marcescens XJU-PA-6 against Crop pathogens

WENERA Ghopur, GULZIRE/Zunun; PAZILAT Bahti, GHOPUR Mijit*
College of Life Science and Technology of Xinjiang University , Urumqi 830046 , China

Abstract : Endogenous bacterium Serratia marcescens XJU-PA-6 isolated from Paeonia anomala ( grown in Tarbarha
Taishan, Xinjiang) , which can produce haematochrom,was used in this work. Firstly ,haematochrom was isolated from the
broth of XJU-PA-6 using fermentation method. And then the antagonistic effect of isolated haematochrom against 11 com-
mon crop pathogenic fungi was explored with,agar plate diffusion method. The results showed that haematochrom pro-
duced by S. marcescens XJU<PA-6.can strongly against Fusarium oxysporum f. Sp, Alternaria mali, Botrytis cinerea ,Scle-
rotinia sclerotiorum , Versicillium’ dahliae and Fusarium oxysporum f. sp. niveum , especially for Verticillium dahlia. Follow-
ing, the haematochrom producing by S. marcescens XJU-PA-6 was identified as 2-methyl-3-pentylcitamin (2M3PPG) by
UV spectroscopy , nuclear magnetic resonance spectroscopy ( NMR) and GC-MS. Also, the antigonitic michanisms of
2M3PPG to Verticillium dahliae, was carried out using scanning electron microscopy ( SEM) , transmission electron mi-
croscopy (TEM) and GS-MS analysis, the results revealed 2M3PPG can inhibit the biosynthesis of erythropoietin, this e-
vent probably happened via inhibiting the activity of 14-a-demethylase in Verticillium dahlia. The results of this work
showed that 2M3PPG has a very good potential application as biopesticide.
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J5, UBTHLE 70 eV U5 200 °C 5 JBriiAn ik 22 : NIST
J s B SRR R 0.5 Ly 4r Rl 1501,

3 #RSSH

3.1 N4EHE XJUPA-6 X BRI EM BB E R I
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Table 1

common crop pathogenic fungi

Testing results of antagonistic effect of fermentation broth for endophyte XJUPA-6 (isolated from P. anomala ) against 11

VRV I

Pathogenic fungi

XJUPA-6 S TR ) 1 TRZ3CR
Antagonistic effect of
fermentation broth for endophyte XJUPA-6

WAL ZER B Fusarium oxysporum f. sp. Cucumerinum
MRAEZEINTE Fusarium oxysporum f. sp. Vasinfectum
SESRBE S K MR B Alternaria mali
% H IR Coniothyrium diplodiella
FEIEIR B Magnaporthe grisea
FeTh K BN Botrytis cinema
ISE R ARG @ Sclerotinia sclerotiorum
INFIRFEIR A Gibberella zeae
MRAEFZEAGT Verticillium dahlice
P IRAEZE9K B Fusarium oxysporum f. sp. niveum
ToK/NBESR 1 Bipolaris maydis

+ +

+ +

+ o+ o+ o+
+ o+ o+ o+

+

+
+
+
+

N

+ +

+ o+ o+

+ o+ o+
+

E:S + 4+ + IR EAR KT 20 mm; * N7 SRR EHHUEM .

Note:“ + + + +” indicated that the diameter of bacteriostatic circle = 20mm;* N” :no antagonistic activity.
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B4R 53 R MR A RS 2 25 N A T v A
20 L REERCH S 20 2T 0 6. 434 g, it —B4lifk
JEAFTFRRA B 2 (2M3P R 2% #il ik 1. 306
mg , X LA AL) T8 A ARG DU AR A ¢ B 3 o S5 4 LA
& UV MS.'H NMR " C NMR X [t 43 BT 4 5 45 53¢
Bz O RS TR EZE PR R R L%, 2-
FA L3-S ML W 1 R 2 1Y € 35, 0 F Xk €y Hys

N,O(2M3P R G4 2 ,2M3PPG) 5100
3.3 mEERARHE
3.3.1 2M3PPG s%i& 47 ¥ A E tyml &

FH R B K TG TR K A X R, 1 AT O Rk B Y
2M3PPG 1O 3 SR 5 5 7 W T AT 400 7R S 2
SN 2 Fron , NRPATLUE ), Sk ELE 10 ~
30 mg/mL B AP AR B df o SR B = T Uk
VA S PRI, A B AR AN A A 8 5t S 3 1 R
PGS PEA BT T R, R A Gk — 2000 Hr o

R2 3P RAAZMERBAFHRERESMNERENNELSR

Table 2 Testing results of optimum inhibitory concentration for 2M3PPG against Alternaria mali

2M3P R LT E FE P/ Y Inhibitory concentration for 2M3PPG

5 mg/mL 10 mg/mL

20 mg/mL

30 mg/mL 40 mg/mL 50 mg/mL

Py €

o + o+ + 4+ +
Antagonistic effect

+ 4+ 4+

+ R + 4+ + + 4+

W+ + + + R MEBEERKT 20 mm

Note:“ + + + +” indicated that the diameter of bacteriostatic circle = 20 mm
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SRV R AR /N LTS A PDA B R0 B 3%, Al

PRAACHRGERE T 22 . 7E 40 mg/mlL FUREME I S
ERTE (J8.1-B1 B2) , B 22 R HDGHT , B IR FR Ik
A, Hl BB R LA /N ARG, 7E S mg/mL
WS 2M3P REFLLRAEHITN (B 1-C1.C2) , F 22
UG =40, R 22 R A A RS o Yk B R )
50 mg/mL I} (& 1-D1 . D2) , B 22 %= 45 7% B hi e, JF
THAEH , Uy AF] 500 mg/mL i (& 1-E1.E2) ,

BE1 ERA(A1.A2) 40 mg/mL FEM T E R AAELA (B1.B2) .5 mg/mL(Cl1,C2) .50 mg/mL (D1,D2) % 500 mg/mL

(E1.E2)2M3PPG 4bIE 4 H4T 4 R SRR

Fig. 1 SEM micrographs of A. mali in control group (Al,A2),40 mg/mL fluconazole group (B1,B2),5 mg/mL (C1,C2),50
mg/mL (D1,D2) and 500 mg/mL (E1,E2) 2M3P prodigiosin groups
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FEARGERE A MR 43 I 46 k% (14 3-B1 (B2 \B3) 5
PG 4b3ZH (5] 3-C1,C2 C3) 4 A JBE 50 4= 52 43t , 400 il
FEURARTE , 40 M PN 25 P A1, B 5T [ S0 53 0, S UKL
JOT L% BT B, AR B AR i

AEFR 48 h J5 AR AL UL 4 s X B 414
RIS G 58 # (18] 4-A) o 3605 M b 31 2 248 fi F3 49 7%
TV, 4 LR A 4 , 3 0 L P 2 P AN TRT 22 44T R
Jid A -2 B T R (141 4-B1 B2) i 2M3PPG 4b F
ZH ] U2 R RE A R, O 125 A IR A
AR L 235 B OB (] 4-C1.C2(C3),

2 Rb PR E] A E 96 h, PR ULER A TE S 1 &
PR REZH b 4 I i th Ak AT Hh R KA Ak
(B 5-A1 A2 A3), SRR M4 20, 240 i 45 4 e A7
RS FR 3 A0 200 R S8 4 A2 40 (&1 5-B1 B2,
B3) ;ifif 2M3PPG A B 20 40 il B 5¢ 4 2k 25 52 3
A, 4B R A RRASOR | JL-F- AN 3 1E H 4R i, &8>
VS, 2 LA R 28 AT M T i, I IO ol e s e (]

AN _

5-C1.C2.C3.C4.C5.C6) .
3.3.4 S EmRYNH GC-MS #-im)

W3 SR AT I TR 43 I FE B 40 mg/mL U
WEFT 20 we/mL 2M3PP (1) 55 75 W FP 5 3% 24 h, 43 31
PR ARG , 24 A= AL )5 SR A (15 53 25 9F:
GBI A S e S PR 2 O3, 45 453 22 GC-MS iff e 45
. WK 6,

FEB B 140-25 AL B (GYPST) 2 H I 4t
JRSEZZ F §55 AR 0 A R R R — AN G RE . ThAZ
A S 2 TR AT i B AR LR G, B Y B 2 K
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S RIS TR 2450 T SR A o A R ke 41D
il 22 #0 HS WA G B, 6 T A AR YT AE . SRR e
TR 2 R 21 20 X R R Vo o O PN o B 5 A Y
HEM AN 3 ras, K3 ha]LIE T, 52 1XF
S 2 R J5R e 4 FLZE A L, B 2MBPP b3 S AR
BERVE T T CYPST Sz 4], 240 Jf i b 22 £ £
AT R AIG 1T 5 122 A 165 I Y R AR ) o =
HIBEA 24 (28) -7 H JE-24 ,25- A F B Hi B, B 24-
methylenelanost-8-en-3-ol il 434 40 X} ¥4 0, 12 45
FW2M3P R L% AT LG ] CYPS1 fifg i 5%
M A 20 MR v 2 55 B0 5 B, 2 I ) S SR
BER VRN K

3 iR

ARG S BR Y HOENEIE T XJU-PA-6 G bk
Kl @RY T 11 Fh WA 5 5 AT 4G
PUSBCR , S0 45 R W] - (8 38 W) Jo H 0 3 TR 22
BRT 2 G0T JKRE BR HI SR RS T AR A B 2R T L Y
T2 9 T RS2 2R RE 55 T T 1407 50 FX) 410 B84 £
T, G AP OSE SRRE v I B A R VR A AR E

IR TR AR I PR 1 G R e B ECRR

2 XERZE(A) FURMLALIEZE (B) K& 2M3PPG AL R4 (C) 42 Sh RER B S & MR E 4 RS ST R IR E
Fig. 2 Cell ultrastructure plots of A. mali in control group (A) ,fluconazole group (B) and 2M3P prodigiosin group (C) after 8 h treatment
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SRR
Fig. 3 Cell ultrastructure plots of A. mali in control group

(C1,C2,C3) after 24 h treatment

4 TEE(A) SRBMANEA (B1B2) B 2M3PPG 46T (C1,C2,C3) 432 48 h FE BB AE M A EAMIE S SR E
Fig. 4 Cell ultrastructure plots of A. mali in control group (A) ,fluconazole group (B1,B2) and 2M3P prodigiosin group (C1,C2,

C3) after 48 h treatment
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AW, FFEME (fluconazole ) Sy = MR BRI BB ZMH. 7R Ty 2 T HiGER R A2
Rz —  FEXTREN HTEANFEREIEA  RHEBRE R I b BRI 7o s B
R EREREIRT T T E A AN E AR AR5 R BRI T ARG 2 R
SR B 22— o Bt PRI T AR A R R AR LR A 2

&

AL - A3

BES5 TR (AA2.A3) SAEMANELE (B1.B2.B3) & 2M3PP 4 H4H (C1,C2,C3,C4,C5.C6) 4bI2 96 h fF 3 RBEAEM
975 T 40 AL 5t F SR R
Fig. 5 Cell ultrastructure plots of A. mali in control group (Al,A2,A3) ,fluconazole group (BI,B2,B3) and 2M3P prodigiosin
group (C1,C2,C3,C4,C5,C6) after 96 h treatment
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E6 FEBA(A).40 mg/mL FEMA(B) K 20 png/mL 2M3P RELTEH(C) i 6C-MS @ik
Fig. 6 GC-MS chromatograms in control group (A) ,40 mg/mL fluconazole group (B) ,20 mg/mL 2M3P prodigiosin groups ( C)

R3 =SWHEHERSSETK GC-MS WL RE

Table 3 GC-MS analysis results of content changes of three sterols

S W TIC ¢ Peak Report TIC
Sterol R. Time I. Time F. Tinme
components Area Area( % ) Height Height (% )
X} BEZH Control 240 8 2.042 2.000 2.158 4971373 77.00 1489180 79.87
ES ] 2.212 2.158 2.250 391446 6.06 122111 6.55
24(28)-W 324 25- S EBE 0 0 0 0 0 0 0
TR
i.'i.‘g%’ﬂ 3 {5 2.603 2.192 2.658 11379293 14.04 578406 12.14
Prodigiosin group
2 K 2:825 2.658 3.225 19712898 24.31 707738 14. 86
24(28) -W F 324 ,25- — & 2F T K54, 234 4,083 4.825 16214456 20.00 647766 13.60
4
SR 3 {8 T 2.061 2.008 2.150 1347772 26.11 383617 29. 64
Fluconazole group
ES ] 2.263 2.150 2.292 670860 12.99 90872 7.02
24(28)-3lF F1 K24 25-=&0F £ (4. 135 4.083 4.267 1056339 20.46 169153 13.07
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WL ) L 1 240 ML T e 2 ) 10 2 L, 00 A
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FON TR PR 224 K % AR IS5 A8 A A A R /Y
SN o 3 A B R B, S TR L, R
ZLZON B LA T 22 2R % 200 2 g s v B
B2 - B A PR [ ) SiE R SR BT 21 2R X L R Y e 22
FE M BE T8 o T E Ao 140 P B, DDLU
B 5 M L, R 215 Ak P BOw R 229
JICRE A1 32 2 B S

22 ffy S 2 BT A0 M I R A A B, SO
B EER AN IT , EAERA DRI AE A 1 78 e, R4
Er BRI L, R S , AR T g K s e A D T
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JHE0 JEE 45 g 0 R R 2 AL, DA T D o L TR Y A R B
g RSB 14025 H AL (CYPST) JE 22 £
HWEAE A B AR TP A — A S BT, R I S —
DT 2 WA T e A A R R R AT A
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