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Regulation of transcription factor MoOaf22 in vegetative growth, cell wall
integrity and stress response in Magnaporthe oryzae
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Abstract; To study the function of oleate-activated transcription factor MoOaf22 coding gene MoOAF22 ( MGG _
03413) on growth and pathogenicity, the deletion mutant was identified using the knock out method in the rice blast fungus
Magnaporthe oryzae. The results indicated that the deletion mutant showed increased growth and reduced growth in complete
medium (CM) and minimal medium ( MM) , respectively. Meanwhile, the rate of protoplast release of the mutant was slo-
wer than that of the wild type, and the mutant was more resistant to calcofluor white (CFW) and congo red, in contrast,
the mutant was more sensitive to sodium dodecyl sulfate (SDS) , sodium chloride ( NaCl) and sorbitol. However, the mu-

tant showed no difference in conidiation, appressorium formation and pathogenicity compared with wild type. In summary,
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FIMR G B P 2 SCBEAE T, G 2 8 45 B0 P 26
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Y, K HE DNA 454 X sk 1 45 4 FR AE | 55 S 91
TR 4 Fh R A BRI -8R JE ( Helix-turn-
helix, HTH) #£48 4544 ( Zinc finger) REE- XN
$i 5% ( Basic leucine zipper, bZIP ) 112 jig -3 -2 jig
( Helix-loop-helix, HLH) (71,

TR fE ) ( Saccharomyces cerevisiae ) ', 1 iR
PG T SR F Oafl J& T Zn(2) Cys (6) 2ehk 5% IH
T NN Pip2 5 BT T RAKM — N A 4 1 Pip2-
Oafl BEY), 525K 5 3h 1 X B R S v, o i
ghih  SLRIRRE NG DR AL o AR A S
I, TR R s o % 2 o A DT RS AR IRk V) B
W ( Fusarium verticillioides ) "7, 5 5 R -F Oafl JEHEIR
A AR R R B R A R o SRy T B e R R
YR 53 PR ¥R R T TP i S B, ASF 5 da ol L PR
R ) 5 X T R TR B A s PR T MoOaf22 DI RE i
Frfb, LU it AR T AR KR RS2
PR AR P B9 VE T, S BIE R R AR 2 A B AR B
WA

1 MRS IE

1.1 iRga s

TR R 8 ( Magnaporthe oryzae ) B A= 7 B ¥
Guyl1 KK Fet B it Fl CO39 , H R 5t Al K A=A YY)
PRAPABE O T 5 B o 1A W2 9000 % i

SEEREFEEE (Complete medium, CM) | FEANK: 7
ZE (Minimal medium, MM) | F=#81%53% % ( Rice decoc-
tion & corn medium,SDC) 747 3% 3% 3 ( Oatmeal me-
dium , OM ) Bt #ll 77742 B Zhang 2811 FE Pk
¥ 7 ( Calcofluor white, CFW ) A1 JL T it 24 fi# fifg

(Lysing enzymes) g [ Sigma 23w, KII JR £T ( Congo
Red) . FAL#H (NaCl) |+ e FLA 2 4 ( Sodium do-
decyl sulfate,SDS) . 111 B4 ( Sorbitol ) W4 F 1A= T
NI
1.2 FREEMEREERERMRENL

AEC TR 3 R 4L 5 %1 ) 3 (Chitp ://fungidb. org/
fungidb/ ) T 28 I R 01 7 5% SR TR T MoOaf22 4 il
FE MoOAF22( MGG_03413) (¥ 5, Fil bR 4k 144
HITE A MoOAF22 25 1 R if#5 1 kb ZEA Y
DNA FP oK w6 B 4 B A2 A PR, AL 5 &R
BEAWE R HUIE T EbriC IR A T iR B i, DI AE
T Guyl1 FEH A DNA S, 70 5 514 oaf22-pl
(F)/0af22-p2 (R) Fll 0af22-p3 (F)/0af22-p4(R) #"
Mz R E A B, PCR = glifb 5 AF
W, 5149 0af22-p1 (F)/0af22-p4 ( R) #£47T over-lap
PCR ¥4, 242 kb 245 1%) PCR =¥y 2lifb )5 % 425
pMD19-T simple vector( TaKaRa 23 & ;= it ) 3RA5 Bhr
pMD : : 0AF22, BfiJ5 , LAFOKL pCB1003 M ,
1% FL1111 (F) / FL1112 (R), M &£ E PCR
Py R R AL (HPH ) AF NPtk i 3L, B H]
A A ELJ S~ Primer STAR ( TaKaRa 723 &) 7= &) o
RN FEF M98 °C 10 5,57 C 15 5,72 °C 1 min, 32
AMEH, §HIS B AP R o PCR P00 e RIS
A EcoRV BgYIE (BRI pMD = = OAF22+ 3K 45
FERERAAPMD = : OAF22 : : HPH, DhiZJFoki NHE
e, S 0af22-pl (F)/oaf22-p4 (R) #1875 5] 2
3.4 kb 9 DNA J Bt , 2% 7 BOHT T R v Jst A A
Befb, DRARIASLS R Qi FEM LN L BIF
IR 1,
1.3 FHFIIER Southern Z£3Z

JRA: BRI 7 d, 7E 5 A & &R (300
pg/ml) i CM M b PRI AL 7 1597 3 d )5, R A
CTAB iEFEHUFE AL T FE 4L, -5 0af22-p5 (F)/
0af22-p6 ( R) #47 PCR Bk, 38 i Southern blot
Ji k2D i BEAL L AL 72 A5 B s, P s
Frmic iR £ 5 JE BB ( Amersham HybondTM-N*)
BB S B A R EF AR A Guy 11 5 R 40 3
FT2R38 . HREFS1Y 0al22-pS (F) /0af22-p6 (R) , K/
4 801 bp, 43 5IFH Eco R T Fl Hind TIT 33847 3 K 21 fif§
Y], Southern 4232 ¥ 3 %L % B8 Digoxigenin high-
prime DNA labeling and the detection starter a7 &

(Roche 2= i) BAEFME . SIIFIIILE 1,
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Table 1 Primers used in this study

EiE7 R 319751
0af22-p1 (F) 5'- ACATCCGCGAGCTTGGCAGT-3'
0af22-p2(R) 5'- CACACACTACTCGCCAAGGCTCGGAACGGCGAGCCCCG-3!

0af22-p3(F)
0af22-p4(R)
0af22-p5(F)
0af22-p6(R)
0af22-p7(F)
0af22-p8(R)
FLI1111

FL1112

5'-CGGGGCTCGCCGTTCCGAGCCTTGGCGAGTAGTGTGTG-3'
5'- ACCAGAGATCTACAATGCCG-3'
5'- ATGTCCTCGAGCTACGCGCC-3'

5'- ACATTCTACGTTCAACGAGC-3'
5'-ACTCACTATAGGGCGAATTGGGTACTCAAATTGGTTACATCCGCGAGCTTGGCA-3’
5'-CACCACCCCGGTGAACAGCTCCTCGCCCTTGCTATCCATTGACCTATCGC-3'
5'-GGAGGTCAACACATCAATG-3’

5'-CTCTATTCCTTTGCCCTCG-3’

1.4 BiHEHERBEMELFIKE

Ph Guyl1l ZERZH AR, F 514 0af22-p7 (F)/
0af22-p8(R) ™14 MoOAF22 Ji3 817 X Fl it [X )% )
REBL aifb )G R B 5 4 Xho 1 U128 1 1k 19
pYF11 b g3 (] G AT RETR PR XK-125 B3z 38
20 v 4R IBCRH P B R BORL B AR i AT T IM109
H1 PCR BUEHIN T K I3 &5 SR 1 A 19 ook 57 A
AR R PRI AL TR B 5 1 mol/LFN 2
mol/ LIIALEE ) CM ~F-Al | AR K 5 R A AR A
ZSF IR EANEAT
1.5 MoOAF22 EFRBRRTEFRENE

VRIS 2 A A BT A TR TR AR P 8 P R 3R 5
(SDC) I+,28 CHBKEHEFR S d KA BRI A 24
TR, BCIT RIS 3 d, S, ABEKHRT
IR 4 2B AT g SRR
1.6 RITEMEMAERRNE

PR B B 7 B TE ORI E 1 ml 5x10°
AN 40 pl filFRIF T a3 28 CRREE IR
MRREFR 90T 8 h A1 24 h 5 VLS MO IE R
R E 3 NMER,
1.7 REEIPKFEIKRZHEHEDE

g 5 DR o 28 AR AR 7R - 8 P W (1 ml 5% 10° 4,
TA0.25% W) , Wit B A K 14 d 1) CO39 KA
FEREM R 1,28 CHRREIE SR 24 h 5 R Fr SRR,
5~7 d J& , BRI I LI BIE 5%

BRAER 7 d R M E TR SR L
BRI RN 3 0 20wl BE DR Rl o 2 A A A TR T

W (1 ml 5X10*°4, &H 0.25% IR , B RE 3 A
MR, A IE KR X R, 28 CHAREEEIR 24 h 5
HCE B 28 COCRE A R = 4%/ 5~7 d J5 , W
SRR B I RIE %
1.8 RITME 4 B 7% i ik 2 i 72

FFIN A BR7E CM 53258 L RE % 3 d J&, DI
3 mmx3 mm B2 E T CM K3+ ,28 °C (150
r/mink5 5% 48 h, H G HE 4 BRI 1 22, I FH
KA T, FRILO. 2 ¢ 221K E T 2 ml 10 pg/mlfif
(&4 0.7 mol/L NaCl) it f7 Bt . BEFE 30
min BUREFFZ 0k RN, F I ERF0M G2 3 B A= i
PO H . iR EE 3K, FRIEE 3 NER,
1.9 RITEXT L A EE i B T RO a1 E

MCM 55353 FAK 6 d IVETR N4 b, TH
3 mmx3 mm R 2 #FF HAE 60 mm AN
[F] e B 8 PR 1~ 1 CML Al , 28 C JRIEREIR 6 d
Je I B VA AR IR IR E A 3 W, AR 3 A4
A e B RO EE . 0. 005% |+ ke it iR
£4,0. 010% T BEFE M FR 4, 0. 020% | — e FE fiff iR
515200 we/mlZE GG R, 400 e/ ml 903 F5
200 pg/ml [ 541, 400 we/ml W H 415 0.5 mol/L
NaCl, 1. 0 mol/L NaCl; 1 mol/LILIZYEE 2 mol/LILZAY
[T

2 RS

2.1 MoOAF22 ERFBRTEMIKE
R ) V5 B 2H B X MoOAF22 i H A7 i
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Fig.1 Southern blot of MoOAF22 deletion mutants
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FHNPIFN R SR B 37 i 1 A el AR 5 AR R 2
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AR R R MoOAF22 25 T REJEIR 1 X5 = W)
T SR i AR
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BHEF AR MoOAF22 FE IR il I 28 20 1A il H R e
51T 28 CHEFE, BlJG A 0.75% JLT 524 ik ity
.30 min 60 min F190 min Ji R H LA AR
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JoT AT TS 3R A M A R AL 18 | W) FL 24 i BE 50 B
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A Mooaf22/
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Fig.2 The growth of MoOAF22 deletion mutant on CM, MM,
SDC and OM medium
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Fig.3 Difference in growth rate of MoOAF22 deletion mutant

on different medium
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Fig.4 Change of the rate of protoplast release of the MoOAF22

mutant
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Fig.5 The growth of MoOAF22 deletion mutant on various stress conditions
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Fig.6 Inhibition rate of MoOAF22 deletion mutant on various stress conditions
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Fig.7 Conidial production of MoOAF22 deletion mutant
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Fig.8 Appressorium formation rate of MoOAF22 deletion mu-
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Fig.9 Pathogenicity of MoOAF22 deletion mutant on rice and barley
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