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Bz F G HE"Y, 19864F, Reddy¥4# iRk : PPs
L SZ AR AL, BOE A A R G R A 5k
M 51 & R P 2 8RB 1990 4F,
Issemann &5 5 O /)N LA P 5 B2 21 3 4010 W il 4
HABE ) 18005 3% 1K (Peroxisome proliferator-activated
receptors, PPARs)!"", PPARJE—Z&H: il H5 K
¥, BRAER A F IR TR, N REH MR K)
PPs¥iif . PPARM & B PPsEUH LG 5T iE A
YN 5KV i AR B P AR A DC Y B 1
FR M Peroxin, HARHIEHFRHPEX, HAETC HE
MIPEXFEFR K305, BF5T3RM], PPsiliid
FAL YIRS TR R, 275 3 2R PEXEEA (1)
e ST

HHET, PPsHUBFFARmBR THethzhY), PPsXf
LR ETHAEA AR WARGE . FHIEE TR (Magnaporthe
oryzae) T3, E 5S¢ H(Magnaporthales)f—
P2 R, P51 KA L e 2 i ——
Tt RIS, RIS A A 2 s i L PR A 5T
PIREAE Y, LB LA I AR s B 2 1)
B RS AR I FH O R E N EL S A o
B2 1 HHIPPs [EFL VLAY (Bezafibrate), =52
471" )(Trichlorothene, TCE). Bifw]PCAk"(Aspirin,
ASA). 4BH R — 2 iE" " (Diethyl phthalate,
DEP). 4B7E — W iR — H 5" (Dimethyl phthalate,
DMP)#12,4-D""(2,4-Dichlorophenoxyaceticacid,
2,4-D)], ZrHr T PPsX R b ik S AL P AR 3
B AR EMBURTER N, BEIRPIPPsXf 22
WREFAERKAFWEN, [y o S Y i
A 55 AR s i L TR B0 M 2 T ) G R AR E S
A T RE R B B2 YA A
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1.1 8
111 BEHERERR: SCR RN I (Magnaporthe

oryzae) F K MGuyll . Apex5[20]3FMpex7[20], Guyll-
GA"Y, W VLA AR B2 Bt L TR T S0 06 % 4
fit, Hrdapex5 M Apex7i&5 w5k PEXS MIPEX7
{18 R SR T S A8 TR . Guy 11-GA 2 FIH GFP-
PTS 10 i S AW B R AT 9 0 5 (o7 R S T T4
Mo fEFHREE M Z-8.,
1.1.2  BEFEE: CMIEFHEEDY, MMEEFEHL(g/L):
Glucose 10, 0.1% (V/V) trace elements, 0.1% (V/V)
vitamin supplement, NaNO; 6.0, KCI1 0.5,
MgS0, 0.5, KH,PO,4 1.5, ddH,O 1L, pH®6.5,
1.1.3  FEEFIALES: PPsiali s 4L D k¢
(Bezafibrate), =% £ M (Trichlorothene, TCE),
B[ =] DEAK(Aspirin, ASA). 4B7E " HIFR — Z I (Diethyl
phthalate, DEP)., 2P —H g — H i (Dimethyl
phthalate, DMP)#/12,4-D(2,4-Dichlorophenoxyacetic
acid, 2,4-D), HWELFSIGMAAH]; HRNAH
B (Trizol Reagent)ls H Invitrogen/A 7l 3 SUi%
sk (Reverse Transcriptase XL, AMV), RNAJ#I]
##](Ribonuclease inhibitor). % %E ik &
SYBR Premix Ex Tag TM II %24 4k 7] Wy 3K T
TaKaRa/EY) TRE(KRIE)ABRA A . A TE
[ 3 R 2 i fUBE (Leica DM2500); SERT 986 5E
HPCRIY(7500%Real time PCRAY )%,
114 5¥: PCREIWEMH B TSM(ERD.,
1.2 TERET AR RN

B28 °C 12 h/12 hEmE A8 B 54710 diGuy1 1-
GARIPE, MMAGERICHAK, HTBERMR @R
T, MR UEAC U, OB i BRI BN &L,
PRI TFHE B 1104 /mL. [61 T2 7790 25
IIAPPsEEWE , JHZH B 73 51 22,4-D 300 mg/L .
ASA 450 mg/L. Bezafibrate 850 mg/L. DEP 300 mg/L .
DMP 450 mg/LFITCE 4000 mg/L, %% %5 %t
W, 43520 pLid FBiK B [, 28 °CREE R
2 hJE FIHIZOE BB 7 P s (.50 s 1AL
W, #Tg .
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Table 1. Primers applied in the research
Name Sequence (5'—3") Function
Tubulin-up GGCCAATGCGGCAACCAA Used for Reference gene
Tubulin-down AGGACAGCACGGGGAACA Used for Reference gene
PEXS8-up GATTCGCTCCCATTTCTGC Used for amplifying the PEXS gene
PEX8-down CTGCTTCACCACCTCCCTC Used for amplifying the PEX8 gene
PEX11-up CGCCATCAAGAAGCAGTT Used for amplifying the PEX11 gene
PEX11-down CGTCAAAGGTCAGGTAGC Used for amplifying the PEX11 gene
PEX14-up TGGAATTGACCAAGCGCTAC Used for amplifying the PEX14 gene
PEX14 -down CGCCTTGAGGGCTTCTGTAT Used for amplifying the PEX14 gene

1.3 Real time PCRZ3MT

WA FEHE G TR Guy LB 3, 5P T-CMIK
PRREFRIE, 28 °C, 100 t/minfR 15952 d. W
224K, TCREK MR, KR LR AT
PPs& ¥ 42,4-D 300 mg/L. ASA 450 mg/L .
Bezafibrate 850 mg/L. DEP 300 mg/L. DMP
450 mg/LAITCE 4000 mg/L 1k AARMM 35 75 3 |
100 r/min{R % 555524 ho HHLAY Trizol ik HEHU R 22
i M RNAPY ) Real time PCRAMT, LL3RHK
RNANHR, FIHFELIGIY, #RNA PCR Kit
(AM V)G & U 17 .
1.4 ERSERMHEIE

WA AR T AR Guy 1 LI T 207k, T8k
JEZ 1x10°/mL. HR 4 FL 34 AR A 52 A
RIS, 43I BCE AN R 2 PPs A1 B IR (3R2)

2. PPsiREME IR ETCE

Table 2. The range of PPs gradient concentration

PPs 2,4-D ASA Bezafibrate DEP DMP TCE
Gradient 100 300 150 100 300 1000
Concentration/ 200 450 300 200 450 2000
(mg/L)
300 600 450 300 600 3000
400 750 600 400 750 4000
500 900 750 500 900 5000
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B0 pLAL BRI A T B IR K& R, 28 °C
G FE24 h, HREMHABE R 90%.
28 °C. 12 b/12 WERE SR HESR, 4 dEWMEIT4Eit
KA RIRTENL
1.5 BEREERKERNE

BMMEEFERE121 °C, 15 minf iR KA, 5%
HZE60 °CLAT, MATCHPPsHEK, BLE & A
[F) 4 B I PPs I FRIE R FE R 32 2), I A9 emif 7
MAHFFH . S mmAFTFLE e K6 di R
PRI VR 2T THL, B F & R RV BE I PPs MM ER
FRH [, 28 CCEREREFE10d, 738 LM%
HEIHARIL R,
1.6 TR TR K WE RIE B g

WEGuy 187, WE1x10°4/mL, [T
BIF WA A APPsEER, e B PPs A Ik B 7
TW(F3), W20 pLFH/KMBE, 28 °C 12 h/12 hi
Fio 2. 4. 8. 12, 24 hLEE ATl K S e
RS, JHARRIE R

2 HRAeQAT
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2.1.1 PPsESBERE ISR, &
B B A [] PP s 4 R0 T S AL ) A B0 () 5
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R3. BFIALHERFEEPPSKERERETHE
Table 3. The range of PPs gradient concentration in
spore germination and appressoria formation

PPs 2,4-D ASA Bezafibrate DEP DMP TCE

Gradient 100 300 150 100 200 1500

Concentration/ 200 450 300
(mg/L)

200 350 2500

300 600 450 300 500 3500

400 750 600 400 650 4500

W, ANEPPsiER T, MEHSiTGuyl 1-GA4E
PG . AR E TR, SXTIRA L,
ANIRIPPs AT LA75 S R o ok e AL ) i I 3 i 1
T X RESE AT R b S AR M AR R 301,
M7E2,4-DIES T, 400 b i S Ak W iR 80 i
62/~; 7E DMPIET T, 4t AL B ik
691>, ZEH i E(P<0.01); ASA. Bezafibrate,
DEPHITCE 5% & 4 il P4 i S Ak W A £ et 43 il
A5, 42, 49, 414, 2552 (P<0.05),

2.1.2 PPsiERRLEINE PEXS. PEXIIFIPEX14
FEFEK: PEXS, PEXII, PEXI43:H7TEd%E 4k
W B ARE FEA A A FEAE AT N34S
R 7EPPsifs S A A () B 1 O, FRAT1 4SS
T 6FHPPsIFE T T, 223K A X ek &
(E2), Z5HREW, 6FPPsiERE, WA 5|

CK  24-D ASA Bezafibrate DEP DMP TCE

R 3 7N
N Vin e an |5
1 el & S

Merge

PEXS8. PEX1IMIPEXI4FIX} 35551 B &1
(P<0.05),
2.2 PPsX SRR BOR M AT

SRy B AN [ PP X A o T 50 P s e,
P PPsIAE T BIR RN TR M Fro 45 anfE3
i, SAEHEPPsIXTIBILE, 750 mg/L
Bezafibrate, 500 mg/L DEP. 900 mg/L DMPAI
5000 mg/L TCEALF 5 HFEF- i e i it s B B
WM, 2,4-D. ASAE T A = IR AL Y
M O BE, (B T2,4-D. ASAXRZZ I
A EARFEEMN, SBEEMA LKA, EREHRE
B, RIEPPs X REIE I B BUW E A Ve, RE
HEPPsYR LRGN, AW VE R
2.3 PPSHIREREAKER, BTFHERKE
HUTE B

Shy itk — 25 BB PP s X R I A S50 A DG i AR 1Y)
SO, FRATIATPPsAb S ARSI 1 AE K M A A
T A S A RO RS AT T WS
2.3.1 AFEPPsXREERENERYE MEE
F: EGuy l 1LEEAN[RIPPs A A= R R 248 B
B4R, TEASAHPPsSEIMME; 354 | (CK),
Guyl 1 R4 E 2 44.02 cm, 7E7500 mg/L 2,4-D
ROEEFRFE FAUN0.14 cm; 7E%5850 mg/L Bezafibrate
Kigf 3 [ M1.67 em; #£7%5500 mg/L DEPK; 73 -
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Figure 1. The peroxisome number of M. oryzae induced by different PPs.
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Figure 2. The expression of peroxisome biogenesis related genes in M. oryzae induced by different PPs.
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Figure 3. Pathogenicity of M. oryzae affected by different concentrations of PPs on barley. Drop inoculation with
20 pL conidia suspension supplmented with serial diluted PPs on barley. CK1-CK6 is inoculated with 20 pL serial
diluted PPs without conidia. CK1: 2,4-D 500 mg/L, CK2: ASA 900 mg/L, CK3: Bezafibrate 750 mg/L, CK4: DEP

500 mg/L, CK5: DMP 900 mg/L, CK6: TCE 5000 mg/L.

}90.48 cm; 7E5750mg/L ASA . 750 mg/L DMPAI
6000 mg/L TCERYIEFRIEE EABEA K . 453,
6FHPPsXf Guy I 1A KREFAMGIVER ,  HBEEPPsifk
FERIE N, IHIVE g

2.3.2 AFEPPsYRBEREA FERKEMN: 1
TR E SR E SR, SRS, 24 hi
T8 &R H99%; 2,4-DHIAS AR # & 4l

actamicro@im.ac.cn

VeGSR, 100 mg/L 2,4-DACFETR , 24 hi 7 7
RHEHH1%; 300 mg/L ASALLFE T, 24 hiffl 1
W & F N18%; 750 mg/L ASALLFR)S, 24 hil ¥
R NA%; HARIFPPsACHLS , 118 k%
TE2 W4 hig ZART XTI, {H24 h/s 968 & %40
AEIRE099%., HILISFHE51E, AIFPPsX RN
P R BAEMEIER, HF2,4-DFASAHHI/E
FHRR, HA4MPPsht 35 30 Rl T & .
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Figure 4. Growth rate of M. oryzae on media containing different PPs.
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Figure 5. The germination rate of M. oryzae strains induced by different PPs.
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2.3.3 AFRIPPsxf i & A M B . i
FAWEGITIERIE LI, HT2,4-DMASATE
TR Z BRG], JCE M. L Ax4mh
PPsAb P 5 B 5 T B SLan Kl 6, AN [RlPPsib
PS4 hity B G MOE R 1 2T R Ak 2L
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g 100
)
R = CK
=B o 150 mg/L
&2 60 & 300 mg/L
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5 2
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120 1 ]thp
2100 -
2
8% 807 = CK
g3 o 200 mg/L
S g o 350 mg/L.
@ 8 ® 500 mg/L
§ = 650 mg/L

8 12 24

CK, HPBEEPPsYREE RGN, B & ML BRI
FE(%. 534 b, CKIME MIE R R63%, i
DEPACHEJS , 4 hi R & ME (U 1%, R 1M24
h5, 4FPPPsAb 3T i) 61 Bt %5 BT B AT 35 )
99%5 CKIG i 3 22 1]

120 DEP
2 100
o =
a2 80 «CK
25 0100 mg/L
ag 60 0200 mg/L
S E 4 8300 mg/L
w2 =400 mg/L
S 20
O e
4 8 12 24
120 TCE
_g 100
%%\o 80 «CK
8.5 60 | 01500 mg/L
g5 ©2500 mg/L
E E 40 23500 mg/L
[
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o~
0 : ,
4 8 12 24
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6. PPsiE T THIFRERE AT MIE AR E

Figure 6. The rate of appressoria formation of M. oryzae strains induced by different PPs.

2.4 PPsXPEXZRAS AR AR IR0

DL b Sa 45 R 2,4-D 5 AS AN RS 5L 2k
Pt . AR ECR AT R N, T
HE— LIS UEPPs X R A A VT, FRATT LA T A
I T AE A Guy 115 b AL W AT 1 58 A8 1
Apex55Apex7T1E & A 2,4-DE5ASA F L FHYAEK
L. S5 R (E7), 300 mg/L 2,4-DXfGuyl1H)
ARAMHIZE R 18%, X ApexSFlApex 7y A= KM
T HI27%H129%, BE T Guyll; 450 mg/L
ASAXFGuyl VER I H9%, Xtdpex5Hldpex7
B A KA R 3 27%H129%, B 7 T-Guyl1
(P<0.05),
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Figure 7. The growth inhibition rate of M. oryzae
induced by 2,4-D and ASA. P<0.05.
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AHF5T K& BLOFHPPs A AT LAiFS 5 R i vl 3k 4
Ay TS 1% 348 8 R aot S ) A T RO DG 5 K]
PEXS. PEXIIFIPEX14WFkmTE; [, 6ff
PP R B 9 2R KR B (AR s AR T
WA . A MR . B TS ) B I dEH]
AT T UK PPs T 2 D 22 R 0 1T e i s
B, R B Dt 22 R R AL . R EEAIL
FERHLH R B S, PP R IS
%, Il e R B TR TR UL
WATHLEH L, 6FPPsYIRE S| F ARG &
FOPTEAS R R EE s, Hrh2,4-DFIAS ARG FP
PPs X B0 B BOR MR o W 2 . RIS, PPs
AN RS B AR A, R 1 O 28 3R 7
W% . B MR, HLPPsHR Ak, il /E
5. HA, 2,4-DAIASAXT i LA G R el
JUEE, ORRRIE BN A L, S SRR A T AN R
RYFF I, TokEUR; 53 5MFPPs (Bezafibrate
DEP. DMPHITCE)RE i 3 JiE I8 R i vl 61 1 &
K& MUIE R, {H24 Wi, 96 B B & P s A7)
ALRIEH K, UL, HEM 4F0PPs X A5 5% A
A B0 P 4D 35 M 2 PR g X B 26 2 ol i 1] %) i 3R
WAL, BRI TRAERY SR,
PEX5SFIPEX7 245 il 12 S 1k 4 il AR Ik ot 2 1
s BN, AR B dpex 3 Apex 7453
R ETE AR, RS2 B0
S0 WK, 2,4-DFIAS AR R B 98 A
AR Apex 5l Apex 74 i) 5k 25 v T 2F AU B Ak
Guyll, FHUH2,4-DFIASA TERGEGE AR
PEXSFIPEX7HIE . HHUCERATHEDN , 7EFRE I
i, Apex5Hidpex 7 T3 K PEXSFIPEX 7 it
&%, FEGTEYEHATIRE SR, M T g
AR A4 X PP R A A gt R 117
PEXS. PEXIIFIPEX147257 44513 LY
Rt AT BRI FE AR DG ) BRI R . PPN T LAiFS
SR T AL AR A, g AR SR

ek E T, X —45 55 Qian%E 7E /N R AN M
M) & BUAGE o fE/NEUA L N, PP sl ad Y
PP ARE I 2 2 S Ak W Wl 44 4 O 58 R 7y B Sf 3%
SR R e RS B PP A LRI T BE 5 IR L
AL, AEE— 2B HNPPs 32 4, SR TTIF
LI IPPAREE )84T R IR %, FHEARAERS
T A TP R LRI R A o TR AN, A
73 R £ B N T BEAEAE 5 AN SZ AR I IPPs, DT
51 & — Z IR XS PPs

ZE LFTIER, PPN AT LA 5| e mh 15 25 3h i L
i, WRBEXT RN B AR EEM, BILEH
15 PEXEE B IAHOC . (BPPSTERSIR NG I th A
A[ R ERAT,  nn] R4 PEXHE R 26 3k K H: ELARAR i
AR T 25T
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Effect of peroxisome proliferators to growth and pathogenicity of
Magnaporthe oryzae
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? Institute of Plant Protection and Microbiology, Zhejiang Academy of Agricultural Sciences, Hangzhou 310021, Zhejiang
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* College of Agriculture and Food Science, Zhejiang A&F University, Lin’an 311300, Zhejiang Province, China

Abstract: [Objective] To study the effect of peroxisome proliferations (PPs) on the development and pathogenicity of
rice blast fungus Magnaporthe oryzae. [Methods] The peroxisomal proliferation and the expression of peroxisomal
biogenesis related genes were detected in M. oryzae strain Guy11 under the induction of 6 PPs. Vegetative growth,
conidial germination, appressoria formation and pathogenicity of the strain treated with PPs were compared with those
of the control. [Results] Induced by 6 PPs, the quantity of peroxisome and the expression of PEX[4, PEXS and
PEXI1 were significantly increased. Vegetative growth, conidial germination, appressorial formation and
pathogenicity were inhibited by the majority of the PPs. Of them, 2, 4-D and aspirin (ASA) exhibited higher inhibition
rates than others. Further, the inhibition of 2, 4-D and Aspirin to the vegetative growth of 4pex5 and Apex7 mutants of
M. oryzae was found significantly increased than that of the wild type strain. [Conclusion] PPs could induce
peroxisome proliferation in M. oryzae, inhibit the growth and development and reduce the pathogenicity of the fungus.

This is the first investigation on the effects of PPs to filamentous fungi.
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