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Role of Rho GTPase-activated protein MoBem2 in conidium morphogene-

sis of Magnaporthe oryzae
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Abstract

To study the function of Rho GTPase activated protein coding gene MoBEM2 (MGG_09303) in conidium

morphogenesis, the deletion mutant was identified using the knock-out method in rice blast fungus Magnaporthe oryzae. The

deletion mutant produced less conidia (reduced by 40% ) , and staining by calcofluor white (CFW) showed that fourty per-

cent of the conidia were uniseptate in contrast to ninety percent normal three-celled conidia of wild type. The appressorium

formation was slowed down significantly at 8 h, but was restored over time. It is indicated MoBem2 is involved in conidium

morphogenesis and appressorium formation.
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ﬁﬁ@?,ﬂiﬁﬂ:ﬁ_—fﬁfi’%m » Rho #E1J& Ras # %
R B T R — 2R R T, BT — A 4y
TR 2.0x10* ~2.5x10" () =M S 1 45 &
H, 5 GTP BHG P, 25 ZER A0 A1 22 A T i S 4
MFEAS R . Rho H A MHABRAN ¢ HAEA
L TEE 1B —F o FIF 56, A GTP 454 1T
PEIRZSH GDP 254 M TR IRAS . JOSE HE H Bem2
BT GTPase WG UIfE, i GTP ] GDP [W#%4t
JniE Rho 8 MKIE . AT A8 Rho 811 GTPase i
T B I TE RIS B 1 TR , AT 53 2o 35 PR e ok 1)
Jrs, XA R % B P Rho % GTPase I 16 25 H
MoBem2 IIHESATHAAT .

IR

1.1 ks

FEIEIR 7 ( Magnaporthe oryzae) Guyl1 FIZKF& i
Fift CO39 (I i) Hh R Bt AL R 2 A ) PR 2 B
FH SO0 RS s s fe it S b IR AL CM 7 G
FrHE SDC HYRCHI T2 BOCHR[ 9] .
1.2 KBwHE
1.2.1  SUEARAH &2 AS B A ki
LI TR 4 i DR A 910 A1 ) i, T 8 1 00 381 )
MoBEM2 JE [ FF 51, 4 e i 11 5 R 20 00 e v
MoBEM2 J:IH I T4 1 kb Zi4i 1) DNA J¥ 5I4E
NFIRE LA bR P AR R A, DY
AR Guyl 1 Fe[H 2 DNA AR, 23315149 bem2-
pl (F)/bem2-p2 (R) 1 bem2-p3 ( F)/bem2-p4 (R)
PHE b T B, gk VI mICRE PCR 4 4l
. PR i BOA AR, 519 bem2-pl (F)/
bem2-p4 (R) #4T Over-lap PCR ¥ 4% PCR ;=¥ 1]
Jig 1|1 W& I 3% 4% 31 pMD19-T simple vector ( TaKaRa,
Dalian, China) 15 2| ik pMD : : BEM2 , 334 58 1§
Invitrogen /A\\ﬁj{mﬂf?, Hpgy bem?2-p2 v bem2-p3
A A EcoRV BV A, LABURL pCB1003 A
ik, 5149 FL1111 (F)/FL1112 (R) &% E PCR
PG PO O U Ak ) ' R 0 R e S T L
(HPH) , JJt F 00 =5 A% BT & Primer STAR ( TaKaRa,
Dalian, China) , KW :98 C 10 5,56 C 15 s,
72 C 1 min,30 MAM . P HEAG S B AS PCR
YV [ 3 A EcoR VY32 5 5 R pMD : -

BEM2 v 153G K pMD : :BEM2 : :HPH, LAi%
TR AR, 514 bem2-pl (F)/bem2-p4 (R) §" 14
13512y 3.4 kb B EER B B TR 9 TR 1) JiR A T
TREGAL A ARG TR S RSOk 10]

1.2.2  3ALFIER Southern 4 X $REUFEILISH
AL 7 P 41 DNA (CTAB ), FH 514 bem2-p5
(F)/bem2-p6( R) HEAT Y0 , Bl J 4 36 1E 75 3] 1) 1k
RASK 4T Southern 2% 22, VL A8 J& W B B AF AU
Guyll JEP 20 DNA A A, H1 519 bem2-p5 (F)/
bem2-p6( R) 414t MoBEM2 L P35 889 bp A EX,
LMEJ#&VE%?%’%T,#H%&%%*&EO Guyll T 223
4] DNA £ EcoR 1 ##V) T 1. 0% BB AREE A vl 12
LK, FE o0 S Wi e B ARG R B IE LI e e
Ji& ( HybondTM-N*, Amersham, Biosciences UK Limit-
ed) I, 5 M & 2F it R £ F 58 C 22 58 i
Southern %22 i #£ 2 I Digoxigenin high-prime DNA
labeling and the detection starter kit 1( Roche, Germa-
ny) FERAEFM, DIESIIFSILE 1,

1.2.3 AT 8Es 42 FHEAER Guyll &
W R G AR R EEFRE SDC #5573k |28 C RIS 7
d 2247 FR i R K AUS  HTF AR DD e m <k
R 22845, T RT3 d i A BT A,
WAL I, ) 5 SR AN A 3 ml ToRiK, 255
1.5 ml EP 8 FCHOE 1m0 <AE T 2 Fd il
it 4 PR AGT IR AT

1.2.4 WERB RGN F 5B F (Fisher
brand, 12-540-A 18x18-2) Al & 7E % 5 I (T 1hi i
JNIERK) 40 wl WREEH 1 ml 5x10* 44346 7
T, TN T SR v e B R AR R A B SR L
W28 CHERIER 3R 2h 4h 6 h 8h 24 h fl48 h
Je 43 R LI R MR e, 15 3 AN E A
1.2.5 KBREEMFAKEBREBENZ W
T B2 AR 0 TR EE P 2 1 ml 5x 10° 4, A
0.25% W, Wi Zs HM AR K 14 d 7K FF,28 C R I
Kig% 24 h,Bfi)5 16 h JEHR,8 h BEME, Ab ¥ ) 75 2
PRRrm R IR R 5 ~7 dJE LR, K
2 B REOR I L BTV 14 d BRZEM R AT
A RIEAUY R R LA KT IROK T 2 1 ml
5x10°4~, A 0.25% Wi, B i i 3 i il
W, LA K fSon B BT 28 °C BBE 597 24 b Bl
16 h G, 8 h MG AL, Hefh 5 ~7 d J5, WA 4G
R, B EL 3K,
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Table 1 Primers used in this study

EIE B Gkl

bem2-pl (F) 5'- GCCTGTGTGCGTGCATTCCATCT-3’

bem2-p2(R) 5'- GATGGGACCAGAAAACAGTAGATATCCGTGGCCTTTGGAGTTGAGG-3’

bem2-p3 (F) 5'-CCTCAACTCCAAAGGCCACGGATATCTACTGTTTTCTGGTCCCATC-3’

bem2-p4(R) 5'- ATCGTGTCCATGCCTACTGGTTG-3'

bem2-p5(F) 5'- ATGGGACGCAAACCTGCACCTCA-3’

bem2-p6(R) 5'- TGTGATCTTGAGCGACCGAGCAG-3’

FL1111 5'-GGAGGTCAACACATCAATG-3’

FL1112 5'-CTCTATTCCTTTGCCCTCG-3'
1.2.6 Adaeteiid UL K 28 d HOKFRIE, s
ISV H B RO 2 oL RABI ot S 1S
AR, (BRSO, S B ARG RS =S

AT TR IR 1 ml 1x10° 4>, A 1 ml
TSR AR AT A8 I B RO DR 5 55 L
H RIS SR K AR AR T TS IR AR AR, 48 h ),
FHFAR TG -85 00 W6, 16 B AR 8430 407 FH IR B
SO N SR B B S R R MBI, AT
PRALEE 10 PRAKFEH4H

1.2.7 pARFRAENEGAN(CFW) £E ¥ 10
mg/mlfl) CFW YL i BE 1 00045 , fin A e &t 1) 4
TEIFRH BOEY 5 min, B JCH K e gL
W, E T Ot R T,

2 ER550T

2.1 TBERE MoBEM2 EEF M RTKHIES
I ) 95 B 2 D %o e 5 1R T ) MoBEM2
FERPEAT T %8 0 R (T 1), &40 28 0 UE 3 A5 #23
F#32 2 M4+, Southern 243225 R (K 2) B,
WA AR IR R JE RIS 2238 1 4.7 Kb 45447, Ui
B OB L A | it — 2 I R IR 22 sc il T2
6.7 Kb 55 IEH] MoBEM?2 P 9% 18 25 25 2L P
gk
2.2 MoBEM2 EFRBREEMAFES
PRI B 2R Y Guyl1 F#23 A8 IR K H A
AL F o BRI 2] SDC B 3L, MR 15 S 7= 1.,
RINGEAS Ay A A0 7= 1 b 2 PR AR (R B 40% A2
) (K 3)  fFIRSRESE (K 4) , AT H
TE W — A B (2 5 40% 2= A7) |, T B A= A rpol o

Probel : 3£ N EBIRET ; Probe 2 . 18 H R4,
1 MoBEM? ERE %K EE
Fig.1  Schematic illustration of MoBEM?2 targeted gene re-

placement
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2 MoBEM2 B (K Southern 31 1E

Fig.2 Southern blot of MoBEM2 deletion mutant
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: W B A AR S A MR EL AN AL T Y 23 9
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B 0.25% W ) , 43 5 5 FH 7K e bk 6 5 1k 2 s 1
o --- I H SR D AT BRI 52 5 R %, 76
FIHERN P, SR 2 Uk e 0 5 A 80 4
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Fig.4 Conidial morphology of MoBEM2 deletion mutant
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