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REE Cdod2 ETHINEIEE B HBATIE AL &
R, MuE, xEFR, LA, TRL

CRAERMAAE LR S Y BE A%, MERMOC D REAE R AL A0 50 L, AN 350002)

ME: (W] EAHRKPAGEE Cdc42 MgCde42) 5 BHEF Cde42 (ScCde42) BERIR, H5HEHM S M
Aoz ged #2, AT REMY MgCded2 BAEZE, AL EZa £ fshae. [77%] Fl ScCded2 EEEAZ
BLAST # % 3k 15 T RE W A WAL 69 N E IR M, 207 T X R R Gy 254, H#t 2 & RT-PCR 47 MeCded2
FREEEFEHT X LT FEZR G RBRNEEGRAFN. [FR]IMeCded2 ERMRETE, FRAAHEMNEAE
EARKEHHIRE; MeCdcd2 BN RE, W MeBeml. Chml. MgGicl ZIEBRNWE T/, HAeKELEY
BT, % MeCded2 K7EJE, BT o Ak 6y MgCded2 I Z A RR N E B X kA EHFHER. [(£0] BEET
R 77 E B B Cded2 LB 1E 53245, MeCded2 X P ieE E R FHIEA.

KHEIA: Cded2; BEW; LHBRIHET; TP BHEEE

Structure and Expression Pattern of Several Putative
Cdc42-Interacting Proteins in Magnaporthe grisea

ZHENG Wu, CHEN lJi-sheng, ZHENG Shi-qin, LU Guo-dong, WANG Zong-hua

( The Ministry of Education Key Laboratory of Bio-pesticide and Chemistry Biology, Functional Genomics Center,

Fujian Agriculture and Forestry University, Fuzhou 350002)

Abstract: [ Objective] MgCdc42 (Cde42 in Magnaporthe grisea), with high homology to ScCdc42 (Cdc42 in Saccharomyces
cerevisiae), has been demonstrated to involve in its morphogenesis and infection process. To further dissect the signaling network,
the putative MgCdc42-interacting proteins were analyzed. [Method] ScCdc42-interacting protein sequences were first used to
BLAST against the M. grisea genome database to retrieve their corresponding analogs. Subsequently, conserved domains of these
proteins were compared and expression patterns of their encoding genes in different MgCdc42 mutation states were analyzed by
semi-quantitative RT-PCR. [Result] All retrieved analogs of ScCdc42-interacting proteins from the M. grisea database have
conserved domains as those in S. cerevisiae. Expression of their encoding genes increased in MgCdc42CA mutant, and decreased in
MgCdc42KO mutant. However, MgBem1, Chm1 and MgGicl in MgCdc42DN mutant remained the same expression level as that in
the wild type although MgBem4, MgBoi2, MgCdc24, MgGic2, MgRgal and Mst20 decreased as expected. [ Conclusion] Taking
together, we conclude that there may exist a similar Cdc42 signal pathway in M.grisea as in S. cerevisiae and MgCdc42 plays a key
role in the pathway.
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SRk T s A PRSI rho 7% GTP Mg, 241K EE
SRR OCHEYER T E A, /25 GTP 456 RE
HIGTE, M5 GDP 25 GIRA& SR, A 251 I K IMAE
FIBY, Cded2 it 15 VF 22 43 IR RIS i 2 4 19
YELUMATAE GTPase 15 515 2 U6E, U1 S RRACHelA

(guanine nucleotide exchange factors, GEFs). &
fift & #1 i) X ¥ ( guanine nucleotide dissociation
inhibitors, GDIs) F1 GTPase WG &5 1 ( GTPase
activating proteins, GAPs) %, [y A#FsTHERE]
A1 Cded2 i iR FAZ AW, Z5N8hEA
AT 40 Y0 BRI T 1 S AR DG AR KR B I R ) R 4
{HEE Z AR Cded2 DIREAAAE I B 2 FEE. 78
fEBEh, Cded2 25 T —RIUE S FEE, M
TBEATYIER. WA, Rss). A
Hos B2 EK . RS, R E T, o
Schizophyllum commune!™. Suillus bovines™®, Wangiella

(Exophiala) dermatitidis®. Penicillium marneffeil',
Claviceps purpureal'! . Colletotrichum trifoliit'*/4%,
Cdcd2 PR 5 A1 S8 2EHF . A AR PR AR SR
24 K H AR, Claviceps purpurea ' Cded2 i 5 1L
Fomtk oM, e, Cded2 PAFsEa IE S E
Fr WS R AR T 58 R bl i 2 2 1P,

T 1% (Magnaporthe grisea) Je-hT57 22 IR EL A 1)
FEERAEY), 2T /KRS H 0 -0 (10 iR
o ARAR RGNS RRE ) T oA r ik E
I RARETE R S AR G A, X R A 3
SR o R 5 A Sl

U MAPK ZeICHL I 45 Fm i AR KR B A
RABORIW &GS SERE2 ), REH S
Mst20 (F#RE Ste20 [FlYE4)) K Chml (F#BE Clad 735
Y ¥ MAPK i@A2 i, JLnlRefEoA Rho % GTP
fify.2 AT A AT A2 SO Marcus 56 FERE (T 5T
KW MAPK Z LI Fi7, 52 Cded2 g . Cded2
KMILHAEE A Ste20 Tk sEIL[H 4% Hogl MAPK i&
PRl L A P 4 IR S BN ) £ 5 ik
B BEREN ARSI W, AR A0 LA
BEAMMK Cded2 55 ME RS, WIHH Cded2 5
Beml. Bem4. Boi2. Cla4. Gicl. Gic2. Rgal Fl Ste20
HEHAE, Was T — RV EAEE A MR Cded2
W75 Beml. Bem4 A Cde24 H%H AP, [AWI
VI RUY 5 MRS IR R 5 B BE Cded2 25 I 2%
Al AR AL CHOUR LR IR OGS il ] DAL, 23 AT R
B T AFAE S5ERE Cded2 HAER AMFEYESE A R HR

IETEOL, KATBI T TR RRIE A Cded2 5@ 4e P KA
KM, WXL E S MgCded2 IMEAER R ¥
AT HE—0 TR S R B IR,
72 SN R BE KRR 3 P SRS A 5 it

1 MR57E%

1.1 ZEEFIIERMEER
PL ScCdc42 HAEE 1 Beml (CAA45320). Bem4

( AAB47774 ) . Boi2 ( BAA07427 ) . Cdc24

(NP_009359).Clad(CAAS57879).Gicl (NP_011928),
Gic2 (NP_ 010595). Rgal (CAA62445). Ste20

(NP_011856) 4L (17E NCBI(http://www.ncbi.nlm.
nih.gov) M T4 95 1R 55 DA 4 2098 2 Chittp://www.broad.
mit.edu/ annotation/fungi/magnaporthe/index.html) 3k
17T BLASTP %, EfHN 1e+0, SRAFAREI B [R5
F%. A EE5 R DNAstar F7 1) ClusterV 73047 .
T ARSI Mtk Pfam #3847 Chttp://www.
sanger.ac.uk/Software/Pfam/ search. shtml) .

1.2 FHEH Rho REBROEREMNRIEDN

1.2.1 RLAETR REER 70-15 255 EEEK
VRGN, Cded2KO (R MgCded2 i
NEIHERAAR) . Cded2CA (R MgCdcd2 1F Gk
WOHZARAA) . Cded2DN CRGJELIA 971 i 1 i 58844
ARG A . BRIAEVE R I RERS IR BN AL )
T 900 TR AT 2 JURE B R A e A R R (BEBRRY 6L,
KIREEH 6 gL', BB 10 gL, 25°C. 130r/min
WRGHIR R IOIRIE 2 4], JEACH s R i 2 k. W)
BT, WHER 2R, LRI RNA.

1.2.2 KU RNA $EUZEI & RNA 4 3 4lifb R
SV Total RNA TIsolation System (Promega Corporation
PeinD, BB RS IR BT RAVESM 6
FE1l- (GeneQuant pro, Amersham Biosciences Inc. 7=
) RIIIA RNA FESL IR BRI 2R, JFiE— Pt
AR PRI R A Y
1.2.3 5% WAEFEE MgCded2 L AEHE A A
Beta-tubulin Zif 58 (1741, H] DNAstar #7350 17
AT LURE S G AH N R 5140, LR 91 DA R Ak
1T RT-PCR I PR KIS LR 1. 519 ddbst=
T S AR BARA B 7 & p
1.2.4 [R5 %% cDNA &R SuperScript
First-strand Synthesis System for RT-PCR (Invitrogen
Corporation 7= i), HART S K G U, K
3 ng jol RNAAEN S5 8 s S — i cDNA IR .
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Table 1 Primer sequences, the corresponding annealing temperature and time for extension used in RT-PCR to dectect the encoding
gene expression of putative MgCdc42 interacting proteins in M. grisea

R R 5175 TRk S ST ]

Genes dectected Primer names and sequences Annealing temperature('C) Time for extension(min)

Beta-tubulin TFF:5' -GCTGTCCTCGTCGATCTCGA-3' 53 1
TFR:5'-CAGAGCAGGTCAGGTAACGA-3'

MgCdc42 MCEF:5'- ATGGTGGTTGCA ACGATT-3' 58 1
MCR:5'- TCAAAGGATCAGGCTCTT-3’

MgBem1 MBI1F:5'-TACATATCATATGAAGGCCTTACGGCG-3’ 59 2
MBIR:5"-CCATCGATTTATATGTGATCAACGTA-3’

MgBem4 MBA4F:5' —~AAGAATTCATGTCTTCACGGCCAGAG -3’ 59 3
MB4R:5' ~AAGGATCCTTACAGCGCCTTGATCG- 3’

MgBoi2 MBOF:5"-TACATATCATATGGCCGCGAGAGGGAAC-3’ 60 4
MBOR:5"-TATCCCGGGCTAAGCACTCTGGGGCAT-3'

MgCdc24 MC24F:5"-CAGGATCCATGAATCAAGCTTCGAGA-3' 60 4
MC24R:5-AGAATTCCTACTCGCCACCAATGCC-3'

Chml MCLEF:5'-GGAATTCATGAACCCTGGACCTGCC-3' 60 3
MCLR:5"-ATACCCGGGTTATTTGGCATGCTTCTTG-3’

MgGicl MGIF:5' - ATAATTCCAATGGCAGCAGACGACACA -3’ 50 3
MGIR:5'-TACCCGGGTCAACCATCGCCGTCCT -3’

MgGic2 MG2F:5"- ATGGCCCGCACGGCAAAGTCG-3' 59 1
MG2R:5'- TCAACCGACAGGCGGCGGAGG-3'

Mst20 MSTEF:5'-AGAATTCATGGACGGGCATTCGAAC-3' 60 3
MSTR:5'-TAGGATCCTTATTGGCCCTTCCGAGC-3'

MgRgal MRGF:5-GGAATTCATGGACGACTATCTGGACAG-3’ 60 4

MRGR:5"-CTGGATCCCTAAGCCTCTTCGAAGATG-3'

1.2.5 PCR PCR MNARRM ST N 2501, Hrp
SR (HdE cDNA) 2ul, 10xPCR 2l (&
20mmol-L'Mg*") 2.5ul, dNTP0.05 mmol-L™'. 5[4 0.2
umol-L”', Taq DNA A&l 1U CRKIEREMD.

PCR #IEIREAEUN R 95° CHIAETE 2 min; 94°C
PE30 s, $AR 1 ARYEY WA IR BEW ARV )
BRI, JFBK 45s, 72°CIEM 1 min, FH 30 H
ME¥R; e 72 ‘CHEH 7 min.

I 10 pl PCR 3474 1.5%35 F Bl vt Jse L vik
T EB 444 20~30 min, RJG{ERIMNER KL 300
nm KHME LS, G

2 HERES

2.1 THEF Cded2 HIERIREQHEE

DA BE Cded2 2 HAE S H N #E 8 A H BLASTP [
T35 S BRI R R A BUR e, 23 I 3RAR T 6
7+ Beml. Bem4. Boi2. Cdc24. Cla4. Gicl. Gic2.
Rgal. Ste20 [H[REE T, 3l Reix Lo H 1 iy 44
i MgBem!l (MGO01702.4). MgBem4 (MG00879.4).
MgBoi2 (MG07310.4). MgCdc24 (MG09697.4) . Chm]1

( AAL15449) . MgGicl (MG07663.4) . MgGic2
( MG01025.4 ) . MgRgal ( MG04186.4 ) . Mst20
(AAP93639), B ERAEIR/K - SRR R E 2
— B A 24.0%. 11.7%- 16.9%. 17.4%. 34.8%-
12.1%- 12.6%+ 17.0%. 32.1%.
gkl o A (B 1DFRY], B E MgBeml 74 SH3.
PX. PBI1 %4 ft, o+ PB1 5 ubiquitin #1 Ras-&%
A AR, PX IR IIIRESS & ook, R MR ss
Hh5PE. MgBem4 S Muts-I. -1, -1, TV, -V %
ghRhy I, IXYCAERIAEAE T MutS KK (DNA 5T
B E). MgBoi2 %4 SH3. SAM. PH %5454k,
SAM (Sterile Alpha Motif) £t &P 5 ENA
HAEA%; PH (pleckstrin homology ) £ #4378 fd N 15
SAL RO AN S S S A T AT . MgCde24 7
4 Cdc24 Calponin. RhoGEF. PBI ZE45#)ke, Cdc24
Calponin /& calponin [F] J5 4 45 ¥4 3 ; RhoGEF /&
Rho/Rac/Cdc42 & GTP i 2 ¥ K —— S A i
K7 (GEF) BT BAT 1, i K 7 2481% Rho & GTP
fiti N GDP 4545445 GTP 45435, MgGicl 5H
PseudoU_synt £ifetek, Hbg L AE (RNA R H & il
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i fE7E. MgRgal 745 LIM #1 RhoGAP %i#yl,
RhoGAP 51 /& Rho/Rac/Cdc42 25 GTPases 4% [H
T— SR (guanine activated proteins,
GAP) JTEAN); LIM Zitilss & T+,
PFE R EA S EA EAERT . Mst20 24 PBD.
PKinase £5#J4,, PBD (P21-Rho-binding domain) %

SH3 SH3 PX PBI

WU E S Cded2p- BH & Rho 15/ GTP g4
G, WAFRIEA CRIB (Cdc42/Rac interactive
binding) %i#J4K; C %2 PKinase JJ serine/threonine
IK ARG A5 R, 12 AN G548 I PAK WS T A TR RF
fiE. Chm1 %47 PBD. PH 1 Pkinase 45k .

Muts_III ~ Muts_IV

PseudoU_synt

H MgGicl

PseudoU_synt

MgCdc24

LLM RhoGAP
O ——— \|gRg]

PBD

PKinase

—— T ——— T

PH PBD

PKinase

M Chml

B 1 FIHEET MgCdcd2 IBIZER R EBEW N
Fig. 1  Strcture of the regulators and effectors of the putative MgCdc42

2.2 THER MgCdcd2 BEMEERRIEDH
NI W RS MgCded2 HAFER A ML RS
ML HAERSR, #—KH RT-PCR &l T MgCdc42
TP AR I RS R RIEIRE T,
iR MgCded2 mIRE TR H 1 0. B A A R A
HRIATEO (B 2> MR R %, IR LA
Beta-tubulin & P A K5 0 A 905 B 28 789 i R B AR A
ZH146 RNA &=, M 2 o] LUE W T 200 I s bk
. RNA A 5. MgCded2 IFE @RS, S5
MgBeml., MgBem4 ., MgBoi2. MgCdc24, Chm1l,
MgGicl., MgGic2. MgRgal. Mst20 #ik 47
151 MgCdcd2 71 {2 P57, [ MgBem1., Chm1, MgGicl
FKILEAR W BB, HRREEZGIIE G
MgCdc42 Ffi N Ri% J5, FiA nlfEl) MgCded2 45
FIRRN R A2 RIS EBH TR, HAR FHOX LA
REAEEAM G IERARIL.

3 itig

TR R 5 DR 2 B30 P P R AR T BT % RE Cded2
HAERAMIFYEY), SRR 5 A5 LR i ax e
EEAHWERYE Cded2 HAEME A6 — ki
B WHEATA e MgCded2 HAE . 1B E A 45k 5
Mras RE WA Mst20 [z Chml 54 5 Cded2/Rac &
FHAEZ 45461 PBD 45fs, i Mst20 & Chml
5 MgCde42 nfULHE:HAE. Mb4h, MgRgal &
RhoGAP Zifhjtik, nREMLH MgCded2 Ji¥EEE 1 GAP
HIVER: 110 MgCde24 &4 RhoGEF Z5#biel, i
# MgCdc42 2 GEF 1. HAE AL MgCded2
HAEARE TRE— 220

M MgCdcd2 74k 5350 T JLAR G B (1 dmb SE Al
TR EE SRR T, Yok MgCded2 [l N K5, 5
T XA O A g AD R R (W FIA BRI, (HR X
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Cdc42KO  Cded42DN Cdc42CA WT

Beta tubulin

MgCded2

Chml

Mst20

MgBai2

Cdc42KO

Cded2DN

Cdc42CA WT

MgRgal

MgGicl

MgGic2

MgBem4

MgBeml

MgCdc24

2 FRIEE MgCdcd2 FIREIRIZEAMM L EQMRIEER

Fig.2 The encoding gene expression patterns of MgCdc42 putative regulators and effectors in M. grisea

I (1) BAE SR O RS R DR () R A se A 2 B, Ut
ARG 1A R N AEAE DI RETUAR R T, T S IR L8 8 3L A
HAE . JEDZ 3 Hr 5 FAIESE T R B Ie A HE 6 A
Rho JEH . MgCdced2 1F B M3 5 80 T iy L
HARE At R RIA R, X 0] BESe T w hix
SEHEN ) HAR R (15 GTP 45441 MgCded2 HAF M
SRRk R . H MgCdc24 11 4% EE Cdc24 2 [7]
JRFEDR, E MgCdcd2 IF P I i R0 ot il 2 389
e RUNTEREREH Cde24 &5 Cded2-GDP 45 44&H
PEROL, gbah, WESUIE R MgCdcd2 fit Bk daig,
KAEDIE MgCdc24 RiA s, HE—AB KW
MgCdc24 LjE#RE Cde24 Ihfg v GEA IR . Chml A&
MgGicl {131k B K K MgCdcd2 (14 itk ik i & A&
Ak, BIIEA e Rho iR A5 2 A fEBERET,
Fr Cded2 H5HHAEE A/ EHIEHAESL, Cded2 iLifY

TR R A SN E A2 W AR, W Real
55 Gic2 A FR ELARE SO DR i et 1 o 182t A7 A
KA, MALE Cded2 LS P B HAR SRR AT A Rk
BEAh,  HRIERE SRS A TR, (ERVRE
AR LR TR, PURIEE B RR IS S ig 42
DIk, 22D W R A B e BT HEH A A
MgCdc42 & A B AR 28 RGEAR A B2E

4 i

AW FUE L ARAE ST UESe Tl i A5 B o
JHES T T PAF A O 1 S RN 1M MgCded2 K
A, XL 0] REN R 18 MgCded2 17 5 i 12
SIPS 2
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