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(FPERERRERAMARSREATREEFESESRE S5 100101)
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(H&H{EMRFHENHBFRE)

W W LK BAB” (Aichi-ashahi) % 3 F, ¥ B EEHO R BB pCSN43 f1 pBF101 F
FMIR DNA, FI F PR ) B % 5 -5 (REMID SRR 3 7 25 56 40 RS 0000 B 7 4 TR 4, WA R 2 30 A9 3
AR B I 3 A SBOREE N B YT % (4 28 & R2H65 . R2H69 1 R2B1565, H i,
R2H65 fl R2H69 R~ W E 4 L RF, 4 AR THREIRERNERURBEGEN AR
HZ BB E W, BORHE N IE U 72 ¥ £ BUWBE 7 ; R2B1565 My £ 7 Hl S5 57 4 R,
HER R LA KRR,

XRE B, BB (Magnaporthe grisea), BHBIES 4 (REMD), A BEEE

(BS), 9| B ¥ B(HYGB)
F8RIKT Q33

BEWE—MEERE, EEERERRIR, E2 R EKBERRKRT, 85
HFHEREFRMAL. RERENEURVIEERE R, BE A8 RET, £HE
AWE FRIBORS A (/N I, RER &M EB/ R EHBASRERRER
MHEEF. R AENBRPRESERAIR. YRR TR T RERKE
MELE, RRAYEFET (EARR, BERH L EHEE T TR T EREGEE
A1), A AR TSR IR R A B R R O Y R, B BRI e 2,
2hZW, BFRE, mE—EHRE, EREEREATBEEANFAHERBERAEN
MMZE— R E R, KRR ERE T, % B T = A 49 P9 R AR D AT R
HEBAER (Peg) FHE AR, A AL, BRUL B 22 (R 7E M R B P AT 2 8 r B
BIRRGEH, RIEX G X = E B R 2, R 2206 7] 75 B0 PY 70 B 6] 15 48, RS
100h 2245, B PR G ARINE, SEREF I A EHBRRAERR . =E, 5
BER AWM E, AT SBF . AT HFLSRTEERRBE L EwE & E80%
BEN, B, ARBEEERM FHEXRA60, HIONEFE KRS AENBFEIRT
METEeFEE £4, B - HIBRBEER TE, L sMO¥, cuTi!®, MPG17,
PWL2!*, NUT1®/%, 11 REMI FEVLBESRERE, DSRS0k, AB A
HIRBRA, TSR SRR FFF, I 1 Ay 8 O R AR BSOS A 38 1 LB B S
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1.1 #¥

B . B 70 - 6(Matl-2)F1 70 — 15(Matl-1), i§757E — 150C B THREL
HEF-20T,

Fikr. pBF1011Y), RESEE R Hi4E R pCSN43Y), 81 B & B(HygromycinB, fij #f
HYGB, F &) #itk Fkr ; pBF101 Al pCSN43 4+ B A Kpn I 2 Xho I YIHIZ0MR o

R R f12h 5, B rE (11157, {2 STCI1. 2mol/L 13 ¥ (Sorbitol), 25mmol/L
Tris-HCl, pH7. 5, 40mmol/L CaCl, 1f1 4 35 31 8 (YG1/25C) P i CaCl, #24 40mmol/L.

KBEHAF: FHB(AiChi-ashahi)
1.2 H&
1.2.1 %4k 5k, 4% £ (Onozuka R-10) 1 Drisclase( Kyowa) e f# 4 1 FEBR T
BAE A, B B AR, B 0.2ml FRF (2R 16 pBF101 Al pCSN43 % 2. 5ug
#1 200u Kpn I 3% XhoI)5 0.8ml STC(& 0.5 x 108 ~1.0 X 10°* B4 Ktk ) B &, 7E 50ml
R Bk 20min J5, B0 3ml PEG % ¥ (PEG4000, 60% , 40mmol/L CaCly, 25mol/L
Tris- HCl, pH7. 5), ¥k 20min, BB E 15min, A STC HEERRTHEERES E
B3, FS HYGB = BS W B AR E S 20 08, HYGB R BS 4k E 28 B2k (200~
400—~600—-+-—2400pg/ml) , ¥ TE B0 BE 255 A & HYGB 5 BS #] PDA(Potato Dextrose
Agar)HE%,
1.2.2 SHERTFHE. BEEDNE L& AKFE F (Oatmeal ) K77 H (1000m] F&
e H 50g, BN 20g, BUE 152), 28T i85 7~ 10d 5, A A 90647 (BLB) R &t, ZiR ¥
F 4~5d, HERF B '
1.2.3 BEREE . W5 4 3T 7K 25 WO R 75 3% 3 BE B ( Polycarbonate) A, T Z iR #
3100 % FINHE B F 335 10~ 15h, PR ME . ERYMEREREREERKRE
WIFEE .
1.2.4 BEEMEAHIE. ABRE WEEABABERI %R, 0.2%8%K),4CKE
10~16h J5, BABEH I (5% R R, 2% 8E8R), 4C BB 10— 16h K MF¥E 2~3 K, &
% 30min, MEEH M (1% OsO,), 4T HE 20h; B Bk : I M AKE] B 64 ¥ B2 85 BE VB
K, #¥% % 30% (5min)—50% (5min)—70% ( 5min) — 90 % (20min) —~99% (20min) =
100% (20min) (EH 3 ¥);C 7% F4#%: B HITACHI ES-2020 % T#; D €#. K HI-
TACHI E-102 ION Spatter; E W88 : i HITACHI S-2350 9 7 B S
1.2.5 SEudm. FITILAER M BK RS LA, WY MK T AL (IR A
ITEE) . H29 50pl A ER T (10° ~ 105/ mD) W FEFL L, BRI E D 80% WX B, %
25C S 5~7d. FAMEE A RBREHHI(L 15 K. RETRER 4 K,

2 # R

2.1 RBiLF
25y ab I B A R ik, BT BS & HYGB #8455 3+ 2 s, BS #E 2 300~
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2400pg/ml, HYGB % F 24 200 ~2000ug/ml, E# EF ., B BS M HYGB Wik
P FBCR e R SR b 2, {ELOn . & B9 7 B 2 DA SR 554k JB AR IR A4 T B B
%, UHEWHEFELFEERARES, # A PDA THi%. PDA 18 250ug/ml BS &

300pg/ml HYGB, —3t3K18 400 £ M4k

2.2 REVRGE

Ma00 At FES 3 A REE, HRAHFERE 1. T & R2H6S.
R2H69.R2B1565, 7 . REMI 75 il #% 4k F 43 B d ok #, H & R2H6S, R2H69 143 &
RIESRY(MEK]L-2,3). BEMNSERT2EZE(FRR [-1). R2B1565 1iF
ST LR MA

¥ 1 REMI T T
Table 1 Traits of REMI mutants

RZHe63

R2H69

R2B1565

Source

Matl-2, REMI mutant of 70-
6, anti-HYGB

Matl2, REMI mutant of 70-
6, anti-HHYGB

Matl-1, REMI mutant of 70-
15, anti-BS

Condium morphology

Mixture of abnormal, such as
narrower and longer rode (40
~ S0pmol/L}, single-or two-
cell, wide-type-like conidia
etc.

Abnormal conidia { 45 —
50pmol/L ), narrower and
longer (than those of wild
type)

Same as those of wild type
(20~25umol/L)

Ability of producing
conidium

Less than wild type { about
78.4% as many as that of
wild type)

Less than wild type (about
71.8% as many as that of
wild type)

Similar to wild type

* Rate of conidium
germination

85% as much as that of wild
type

62% as much as that of wild
type

Analogous to that of wind
type

# Appressorium for-
TAtion

About 7. 8% of germinating
conidia producing abnormal
aPPressarium

No appresorium formed.

Similar to wild type

Capability of yielding
hyphae

Analogous to wild type

Analagous to wild type

Analogous to wild type

Speed of growth

Almost same as that of wild
type (in PDA}

Almost same as that of wild
type (in PDA)

Almost same as that of wild
type (in PDA)

Pathogenicity

Causing no disease

Causing no disease

Much reduced

* Germination percentage was average of five microscope views (about 65~ 70 canidia examined per view) 20h after
spreading conidia onto the surface of polycarbonate,

# Percentagee appressorium formation was average of appressoriz formed per germlings chserved in four slide prepara-
tion, approximately 90~ 100 germlings scored per slide

EREBREEL SFARNIERT S~ 2h WHRBEEHRE S REER, M

TRHTERF, FHN R FOAFREEERERE, 2KEH R2H6S HERTF
KK BTH RRHOO TR F AR M ER, SN HEERLERFROB L&, 7~
i, RZH6S HEM A EMTHE 7.8%EEAMATEEHER, AR THEBEEE
(EIRR 1-4~10), T R2B1565 N 55 4= A1,
2.3 ERiESR

HEREEDIREBSES. FET A ARENHEER, B REBERENTH
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WIRBEE MG, T R2H65 1 R2ZH69 R EETE s F & M, B & A s Bith. S AT
e EMEHFE R0, W LR R THR, BAR 4~5d g BIER. R0, REHE
R2H65.R2H69, 8~ 10d 5 5 W 5 3L, R BE 0 FB (UK) = A0, Bk HBUREE
FH(ER T-11). T R2ZB1565 7 8 —10d A H LML, BURRE B B TRE(RE
RER). YMHES AR FERE = S, B 8~ 10d, R FFIER A5 R B —
R,

3 i B’

BEREELE RRESWARTERY. T AMMCAEHEHTAEERAN
LR E, A EE AR, AR T i REM b Rgl 2 JI, 5
BREE A RETE SRR AVE B, SR 2 7 AR (252 e kB¢
W, 80 ALK E 90 W, BEREM KT I ELPTET 5% F 1400 5 iR A] #1553
Byt R, W FoMEERN 2 BAKBHTHAE, SR ES TREVH (&
EHEEFMTE)MURE, REL TV ENER. Hamer $5F—REEHIUI2E
HFREAFE(SMO), EMNREEEERT S ERFHME N, RERHEUREE
BTN, R, AEBTFHECEANRFENEZBAZEM, Shill ik k¥
BABEHEBILDEEE, &P Conl-B.Con-2~4.Con? FEESERFEFHTERTF,
Con5.6 REESEHTF. IUHESEMTFHER MHEREL. . BAESREIHNGE
AEESARBENE W, R REMI %18 T 3 34 {&. R2H65, R2H69 M
R2B1565. #METRE, AREZHNEEEF, RBENRELRENTEEK, K,
R2H65.R2H69 R4 T T 2820 (. ROH6S BE = e B ME SN AR T, BB R KO #
o AT AR R U A L B B 40 Y M B A A AR T S R2HEY H= A4
KR#SERT. WESERTHHERE MERER. RERGREN TR, REKZS
BERIUFE. BFESEERBRZ AR X R, RAEK R2BIS6S o4 TE
VR VERGES HERERAS AR E ST E YR B A REMN, RRBURES X
IR, BEBREEERE 8~ 10d RBR/N R P A 44 8 78 E (R ERBE
PRAOBEIRSS,

BERENOERERZEZREAER M. MERE—FHHMHE, HRRESWE, o
ERFHEA WERERSRRRM LR, MEE IR LR, MEYBoREFER
HEEEE. BEREULBEERRREE . ROBIS6S WENHARKIBREEF LA
&1, 2 47 FH WO AT o b A T T b SRR K RS, BT AR AR T ARIE — 4, LA LR
EERA G R HE RS R, ARk ASHE, ¥ R2H6S #1 R2H69 M- E R T
WO TERIE AL #EFT I, 8~ 10d JE A B BE L B, A5 R A Ml gy —#F. XiRBER
KA R ZMEHEE ARG S £ BT AEEIEH A CREER R ERSE BN, E
SN EENERIBRE X,

B H, R2H69 REEF=E M E AT L EAER RHRE R 2 RBRE, 5
Z 3£ DNA F5]{8 1% 3 NPS9( Nonpathogenicity sequence) ; RZH65 7] =4 B FHIE B H)
FEMF, 7R EERAENHKER, T2 KBRS, BFAIRE N NPSS5;
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R2B1565 Bw 68 1 B ReAL, M X F P 1] RPS65( Reduced-pathogenicity Sequence). 1R
3ARAEEFRNEL, BRIV EHTOT M3 MESF RN IIEEX R WiF A NPSY
>NPS5>RPS65, AIhiE L&, NPSO iFH I TR T ERE, EMREFHTHEER X
E—HERN, FTRALRINM, RIARMELFNEREA B,

B M NEFADAFAEHATR LS AL E RN, TS EAT T E AR
Resk A W8, pobd el h 7k B e B,

# ¥ X M
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REMI Mutagenesis and Identification of Pathogenic
Mutants in Magnaporthe grisea

Liu Shujun  Wei Rongxuan
{ State Key Laboratory of Plant Cell and Chromasome Engineering Institute of Genetics,
The Chinese Academy of Sciences, Beijing 100101}
Tsutomu Arie  Isamu Yarnaguchi
{ Microbial Tozicology Lab. Instizute of Physical and Chemical Research ( RIKEN)2-1 Hirosawa,
Wako, Saitama 351-01, Japan}

Abstract Rice — Aichi-ashahi was used as host and plasmid pBF101 or pCSN43 as foreign DNA {
ragment, REMI mutagenesis was applied to tag pathogenic sequence in rice blast fungus M. grisea,
three mutants-R2ZH65, RZH69 and R2B1565, related to pathogenicity, were recovered from several
hundreds of transformants. R2ZH69 and R2H65 produced merely strange conidia which could not
form appressorium or yield abnormal one, pathogenicity test further confirmed that they were unable
to cause disease. R2B1565 owned the same phenotypes as those of wild type except that the ability of

causing disease was much reduced.

Key words Pathogenicity, blast fungus( M. grisea ), hygromycin B{ HYGB}, restriction enzyme
mediated integration { REMI), blasticidin S(BS)
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Liu Shujun ez ! . REMI mutagenesis and identification of pathogenic mutants Plate 1

in blast fungus Mugnaporthe grisea

1. Conidia of wild-type under SEM:2— 3. Conidia of mutants under SEM;4. Normal appressorium of wild-type:
5~6. Abnormal appressorium of mutants; 7 ~ 10, Abnormal conidia which can not produce appressorium;11.

Test of pathogenicity: mutants of R2ZH6S, R2ZH69 were unable to cause disease.
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