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W B O MEEE (3 3C) @ Fusarium head blight fungus is a plant pathogen that causes
mycotoxin contamination in major cereals. A natural pathogenicity mutant that could not
spread beyond the inoculation point in host was found. The mutation locus was mapped to
54Kb—span in the chromosome 2 by linkage analyses and 3Kb in this region was deleted in
the mutant. The FGSG02810 gene within the 3Kb of wild type strain was cloned and introduced
into the mutant by transformation. Introduction of the FGSG02810 gene restored
pathogenicity of the mutant. These results indicate that FGSG02810 is an essential gene
for Fusarium head blight fungus to spread in the host plant

AR TE B
(BFEHAL - M)
RS RIEES & &t

2009 4F i 2,300,000 690,000 2,990,000
2010 4E 900,000 270,000 1,170,000
2011 4F 700,000 210,000 910,000

AR

Gy
woEk 3,900,000 1,170,000 5,070,000

Mooy B - YRR
BFEEO LR - B : B - YRS
F—TU— KW, BliaTr, A2 X2y, AXEIRDOE, Fusarium

1. WHZERRAR YW DT = PEAT D50 IHERTICHE 2SS LT B

WTAE, VEYk DR IEHRTE 72 E B DL 4T
MWOLEHENANLICRKRERARARZEH 2 TH
b5, BEIN I CBTHERINEEAE, TER
R2ZDE 2R TIEIERELERITLE VD
HOTIERL, BEE LhvrEL2HRETDLIL
ENEECH D, KT, HWIRIREL I B 5 x

DEBPIMED ZEPMEL > TS,

DR OIRE L, LF 7R & LEEY DR
(CREGE L TR T OIERIC B ) =7 &
EMFEIND A EFEDOHREZEZ LTV DK
YRIRE T D, ZOEMNPELET DN Bl
BUZZET, @ OMETEMETRES R



W, BIfE. TOHEEHEOREL LT, AFH
TRPOYFDOBEBRMNEK D 5TV 5,

THE TARE T, BB FEEIC K
STYTFIGRE, 72 BEKEM ) &
FNBEYCElD D Z R ENTE R, Ly
L. DEBEEMEEICENET 26 ENERICE
DABIGFITOVTIEREPE LN/ T
1/\7‘331/\0

2. WO HK

AFETI, RO EEEWIC T E B
YA B 2 TWD LAXERPONEOE
TR % AT 58 MmO & H &
T35, I CEEBFEMBATENE. FO
REAMLEST S Z & THOIE LR %2 M
L. VEBERAEESZENRTED L HITA
5. HIT, WEWIRREOK 7 EIRIRETH
0 AR ORI AR I E B R OB
LHLEETHD,

3. WHEDTIE

WE L AFFRPOWEIL T L FOFEITEE
5L, BN EENZERLTIE
HmrEmT o, Ll axBnEEDND 7
ST E T2 AFHIRD O E OPEIR 2 7~

TEXPT, WENZERTERUVKERAFREL
SN, £ZT, ZOKEFMLTLUTOX
DI GIE THEENERZ T D8 &

fRfs 2 Z LT LTz,

(1) 18 FENEREXRIELE & B AR O ZHEL
AT CE TN R AE R ER TR L
o TWBEY ) A EONBEZEET D20
(2 E N AR AR R & B AR O 2R B - FR
MEBET 5, ZEICHT- > TIXAFZRER
Oy AR B SR ORE & 5252 K H R O 1 FRiE
R E TR TE L LI L TEL D,
F 913 E ENHERRE R EME & BP AR TR
DB A T ORI K BERIKZERT 5,
TNDERIRERER, /v 7 XU EMEEN
5 ARBRFREALE 21TV, ASH TRk & B
5. BFONTERELAFRERICONTIE, 2 AF
DOFE~OBERERBRIC LV, 15 EEREEH
~5,

(2) 18 EFNERREICHESH TS5 DNA ~— I —D
B

AT CE TN R AE R ERR TR L

o TWEY ) A EONBEZEET D20

D DNA ~—H— T H, ZHLE TRED
HHHXKERR A2 @ U CTIER SN TE =~ A

ratr 74 h~—70— KN PCR-RFLP ~—
H—Ip ED T —r v AL Ty (WG FEEC A 3 5y
o TWB)DNA v —H—DHFnG . Blkke
L 718 ENHERRE R & B AERR T2 A

RV — I —E®REKTH, £T 20 FHREEIC
SNT NGO DNA ~—H—I|Z L A HEE4fE

Mr&4T\, 8 ENEREIZHES T 5 DNA ~—
I —EBE LT, TIZ, 22 TR & 47z DNA
~—H—IZDOWNWT, FEV 80 [FKD T A
o952 & T, 15 ENHEREE & R EEH
BRICH D = & 2R T D,

(3) 7 ) LT —Z_— AR L i n
D E AR

(2) TfE ENERRE & MmO ESERICH D
DNA ~—H—MBREE L7277 AEEIC D
WTC, BIZKRDIAREITH, KEDOEA, 7
J LT =B R— 2 Lo TaRELT DI
BCHINABR SN TWD Z &b, T ZHH
U CHEE L7247/ LEIRN O 3815112 PCR
AT 4 ~—%T WA 95, BAKICIE
5 T NHE R RE R IERR & A2 AT REZR 08 BT
BIEHICEEN -2 LT b 2 & Tk
WEAIAY 12 PCR-RFLP ~ — 1 — N ETX 5,
ZH5E L7= PCR-RFLP ~— 7 — C 1 Ek & 54T
L. 5 ENEREICSeEE 2 R T8 a1 &
BLHET, Z0oKVIARIZE > T, ML e
LB OEITNR 0 Vil o TLDH
DD, 100 F-FRIRFEE OBBIFENT TlX, B%
O HEEOBBEFHEMICRD LTSN
b, & I CTHRIEWIZE AR DEMEE %
nNFhzrsu—=7 17T, EENEREX
BRRICEA L, 15 ENERELRIE S 58
It EROT5, o, ZZCREBENE
fRAFIZDOWTEFAERE & fig TR AE K HERE
THEEZFHT, TOEVWERLNTT D,

4. WFIEEE

(1) fi =N E R RE AR & B AR 0D A B

5 TN R RE K AB KR & B AR RR & A0HD St
TEREE A 100 RS2, b &2 a2 AX ORI
B L7 hE R, B ENERREEZ RO b O 64
¥R, FF22 0 b ON 36 Kk TH o712,

) 15 ENERABICHEET D DNA ~— I —0D
&R

AR O G X ER A8 U TR L T
o=l AR T == T AE
WIZEIELTEBY ., o, REWCHW-EE
NI R RE R FE IR & BFAERR CRRBIASATBEZR 33
Bo~—h—%F K LTz, ZHbD~v—h—
ZAdi 5T 20 FHRERD 7 ) B it LTS 5,
52 Yo R FITALE 3% VNTR995 ~—H — &
VNTR1049 ~— 7 —0 5 ENERIEL F N Z
FULOD A= 7 3.71 & 3.55 Z7x L, 3R\ EEY
BURICH D Z LR oT-, £, Zhbo
DNA ~— U —[IZfrE LT3 Mating Type
Ideomorph (MAT) &f5f-% DNA ~— 71—k L
TIRARIZ 20 FFRER A2 FH 7= & 2 A, VNTR995
~—#H—& VNTR1049 ~—H — L VW BH{ZEWN
LOD A=a7 5.98 2Z/~x L7, 25 320D DNA
= —IZOWT, KV 80 TFRKDT /A
BT Ly MAT BBAG~— B — 038 EN R



RE & i bIRVEEHBIRICH 5 Z & 2R L
77

3) 7 ) LT — B _— 2R L & s T D
OB

T AT — A R—ATH 2 Ytk ko
VNTR995 ~— 7 — & VNTR1049 = — B — D %
YRR L MAT O~ — 7 —I2 2 CTH-1 18 1A
® PCR-RFLP ~— W —%RE L1z, FHIET
INHDV—H—DOTFT — X BB LR,
100 FFAERICEBW T TN RBAE & 5o ey
o~ —ha—mnRH I, mENERES
3 HS369/Hhal <~ — 41—/ HS367/Aval <
— B —F TOH 54Kb FITIFEET S Z &
Bk leot, ) ATF—H_N— 2 LT
Z OFEEIZIE 16 HOBELETFHIFEELTWD
(2 1),

F2RBMA

53%0k Supercontig 2 53?0k

5310k 5320k 5330k 5340k 5350k 5360k

B 1. 15 ENHEREE &y EEHBIR A TRYD
S A 2 AEE (100 TRERICBWTET
Wi ERE & 524 gH # 78 L7c HS369/Hhal ~
— B — 5 HS367/Aval ~—H—F TOH
54Kb FZ DWW T, &7 ) 5T —H X—R T
BMH SN TV B FOME &G Ho
JE & REICaR Lz, )

> > > — > —

TR E TR AE S L D ICAHE
{57 PCR THANE L CI8 LN AE R IERR~
DEANHATTAI R X —% g4 5 2
Ll L7z, Z®PCR DOIEFET, BARKEIFE
WHEJRRE R B Z LI L= & 2 A, BAKT
134 FEIE T DNA OHIE SR LIz DX L,
15 T PN I BE K E AR TIIIHE 2338 H 7z
WEIR S LD o 7o, Z ORIk Z BIZFEL <
TR FERL, 15 LN EE K AERR IS 3Kb
RKNSHDZENHA L, 7 LT —H X
— 22X nE, Z DRI TFGSG02810 s
DA, KON FGSG02809 & i1 b yiik &
FGSG02811 Bin D —EnKbnd Z iz’
b, o T, EENERELE . Znd 3
OB OWTNNTH D EHEE L (K
2),

5323365-5326558 (3194bp) '
RiBA

FGSG0281 1%113?

FGSGO2810:E =T

FGSG028Q9;:E InF

X 2. 15 EWNEREXBED Y 7 AOKE
I (B BAE 1% Bl e Niliika &de L 5
WZEFAERED PCR TR L T/ A I R
HZ—IZHA L., B ENERERBEHRIEAL
7= & Z A, FGSG02810 1Efn+ DA Tlig LN
JEREDRIE N R Hiiz)

NG 3ODBEMLRTFENENIZONT, |k
JiRik & PR A E e X 5 I B AR S PCR T
HWIE L CF T AI Ry X — AL, BE
INHERBE R AERRICE A LT, BiG 8 AR E
o AFFEICHRE L7252, FGSG02809 EAn T
& FGSG02811 i fn 1 DB AL TIIE ENERE
BEAEEL TR0l x L.,
FGSG02810 HBAn 1 D ALE TIIfE ENEREE
MEE L TWe, fiE- T, FGSG02810 73 A%
HARDOYEE T8 ENERAEES /L L T
DONBMLTFEHBALE, i, kL=
LAFFHICHRE L 3E2 5 mRNA ZHhiH LT
RT-PCR ZAT o 7o . TARY A XD DNA D
EAED AL, D7e< &b AFFEIRDOYF
DIFYLHFIZ FGSG02810 B3 RBEL L T\ 5
ZENHER SN,

5. E7pdEFim L
(WFFEIRFEAE . WFIE T M ONEEERT IR [
(=S HI)

UEsEsm) (BH8 1)

@ Suga H, Nakajima T, Kageyama K,
Hyakumachi M, The genetic profile and
molecular diagnosis of
thiophanate-methyl resistant strains
of Fusarium asiaticum in Japan. Fungal
Biology, ##tA, 115, 2011, 1244~
1250.

@Li M, Asano T, Suga H, Kageyama K, A
multiplex PCR for the detection of
Phytophthora nicotianae and P. cactorum,
and a survey of their occurrence in
strawberry production areas of Japan.
Plant Disease, #r@ef, 95, 2011, 1270
~1278.

®Pu Y, Kikuchi A, Moriyasu Y, Tomaru M,
Jin Y, Suga H, Hagiwara K, Akita F,
Shimizu T, Netsu O, Suzuki N,
Uehara—Ichiki T, Sasaya T, Wei T, Li Yi,
Omura T, Rice dwarf viruses with



dysfunctional genomes generated in
plants are filtered out 1in vector
insects: implications for the origin of
the virus. Journal of Virology, &t H,
85, 2011, 2975~2979.

@®Asano T, Senda M, Suga H, Kageyama K,
Development of multiplex PCR to detect
five Pythium species related to
turfgrass diseases. Journal of
Phytopathology, #®ifi, 158, 2010, 609
~615.

®Li M, Senda M, Komatsu T, Suga H,
Kageyama K, Development of realtime PCR
technique for the estimation of

population density of Pythium
Intermedium in forest soils.
Microbiological Research, B A,

165, 2010, 695~705.

O©FMANE 2, ZEHEIEA, i R v i o
A A XS 4y B & VTs Fusarium
graminearum. BAVEJE BAfFER, #EFA, 51,
2009, bb~5h6.

(MKarugia GW, Suga H, Gale LR, Nakajima T,
Tomimura K, Hyakumachi M, Population
structure of the Fusarium graminearum
species complex from a single Japanese
wheat field sampled in two consecutive
years, Plant Disease, &#Hif, 93, 2009,
170~174.

(®Karugia GW, Suga H, Gale LR, Nakajima T,
Ueda A, Hyakumachi M, Population
structure of Fusarium asiaticum from
two Japanese regions and eastern China.
Journal of General Plant Pathology. #&
A, 75, 2009, 110~118.

(Fa%R] GH1 o)

OEBBA, AEME, EEKR— 15
Me, moili=—=, BEEW B, Fusarium
fujikuroi O 2 5853t % 3K 5 — ik
ZRI Ok, B AR 2, 20124F3
H 28 B, fa& 6 EERES ()

@EBBA, ARME, EEK— 15
Me, =, HET{8, Fusarium
fujikuroi 7= VEARRDOAES
BT % DNA = —H— D%, HA~A
o MRS, 20124F 1 A6 H, XU
— AR —/L i RO

®Suga H, Scott T, Hirata Y, Nakajima T,
Kageyama K, Hyakumachi M, Natural
deletion of FGSG02810 gene lost both of
pathogenicity and perithecium
development in Fuasarium graminearum
species complex. International Union of
Microbiological Societies (IUMS) 2011
Congress, 201149 A 6 H, fLig= X
v¥a vy A — (ki)

@EBEA, PR IZL DA F IAEEREDM

FE. 8 7YY 7 AFZE, 2011 48 H 25
H, & L B ORI
QABMEA, A=y MBS, FHAA, P

BB, Eb=ET, EWETYHEH, FGSG02810
AL 13 D RN OYFE E O M &+
D RIBREDH I E4 5. H AN
YRR Ss, 2011453 H 27 H, HEET
KT ¥ X2 CREER)
O®ALIEERE, 22y MEE, AMREALR, F
BV, o=, AETEA, ZHERA,
Fusarium fujikuroi O 7 F = VEEED
T AR —DOREERE. BA~A 2 hF v
VS 20111 AT H, FU—FR—L

g CHRORCHR)
OrERe, FREEME, ALIESETE, A 2MLE,

M, PR O, BT, EHETE
B, ZHHBEWR/A, B KBE Fusarium
fujikuroi WITHH SNz Rk E 7
=V UPEARRORR. H AP R
SBPEES, 2010459 H 30 H, AOSSA(f&
FFIR)

®mME [, WEEWE, JEEE ARR
M, b3EFE—, PR K, sLE—, B"
WT s B, ZEBEWEA, HAKPFE Fusarium
fujikuroi WITHH S NTzmn Rk LE 7
TV UEAROMG. HA~YA = bF
TUtEA 2010429 H 10 H, STEHERE
W48t o & — (R R

Q@AEEMEA, LAXERPOHREICBIT DT
* 7 7 2 — b A FIVIPEL & AR TEEE O
Oy TBRSFHIRETE. 5 20 [E1R% A
Fgess RO A, 201044 H 21 H,
T VY G

OmFE ke, LWAH T, JLEEE, T8
Me, Boilise —, HHTHE B, ABEEA,
PCR-RFLP |\Z & % Gibberella fujikuroi F&
BHEKROFERE & 7B = L FEARE. H
AR B BAVE RS, 2009 4F 10 H 17
H, #5K% (S IR)

6. AT
(D) BT g
JE75  M5/A (SUGA HARUHISA)
I B R« AR At ikt v &
— - WEHFZ
RFge 2% = : 20283319

(2) Wrge sz



