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Detection of DNA polymorphism among rice blast fungus isolates by AFLP analy-
sis. Kazuyuki HIRAYAE" , Takayuki MizukuBo” *, Chikara Mivazaki® , Akira
Sarto”, Kazufumi NisHi” and Masataka IwaNo"* ("Kyushu National Agricultural Ex-
periment Station, Nishigoshi, Kumamoto 861-1192. ?Nagasaki Laboratory, Japan Sci-
ence and Technology Corporation, Ohmura, Nagasaki 856-0026)

To detect DNA polymorphism among isolates of the rice blast fungus Magnaporthe
grisea, the AFLP (amplified fragment length polymorphism) technique was adopted.
When each primer combination of EwRI-AC/Msel-CA, EcwRI-AA/MseI-CA or
EcoRI-AT/Msel-CA was used, every M. grisea isolate produced more than 30
fragments. The number was approximately 10 to 20 times higher than that for the
RAPD technique using 10-nucleotide random primers. Moreover, in every primer
set, 5 isolates from independent clonal lineages were distinguishable from each other by
fragments showing polymorphism. On the other hand, 5 isolates including an original
isolate and its pathogenic mutants produced the same number and size of amplified frag-
ments in all 6 primer sets (the above plus EcRI-AC/MseI-CC, EcoRI-AA/Msel-CC
and kcoRI-AT/Msel-CC) . These results show the higher utility and reproducibility of

the AFLP technique in elucidating the ecology of rice blast fungus.
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Table 1. List of Magnaporthe grisea isolates used in this study
[solate Location (Year) Race ligel:(;:zl“)
Ken54-20 Yamaguchi (1954) 003 JBLB-K33
Ken54-04 Gifu(1954) 003 JBLA-K04
Hokul Hokkaido (1948) 007 JBLB-HK1
Ina72 Nagano (1957) 031 JBLA-INA
P-2b Niigata (1948) 303 JBLC-PZ2B
Kyu9447012 Okinawa (1994) 003 —b
95Mu-34¢ 007 —
95Mu-41¢ 013 —
95Mu-36¢ 043 —
95Mu-11¢ 403 —

a) Data from SONE et al. (1997) .
b) Unknown.
¢) Spontaneous mutant derived from Kyu9447012.

7. T4bb, PDB I (Difco) THEFELLA ZVE
LREOEEE, 1%L 7 —¥EXL10.2% /K44
LEE&T 0.6M KCl (pH5.5) I8 L 72, FOBEC
EoTHIRLZ7a F 75 2 Meiifa s A sy 7
7— (50mM Y 2—35Ek, pH8, S0mM EDTA, 3%
SDS, 1% 2-AnAT & /—N) ICHEEL,
65°CT 1 MR > C DNA Offiti %7 »7%, EHIC7 <
=AY, RNaseA MW %47\ y, AFLP o700
DNA @B & L7,

3. AFLP f@&if

AFLP W H 0 #ig1%, PE Applied Biosystems £t
@ Microbial Fingerprinting Kit % vy, ##{EZEY%
REF(1997) IS#EUC 2, b5, 7, VEBHRA
DNA 100ng {2 EcoRI & Msel, i BRI 3% 0> Y SR A 12
HERMEEMNE SO 2EEOT 4TI -B KU T4
DNA W H—¥&MAT, 22°CT—MHRIBE &7, XRIZ,
IhASAIL LT 2 B PCR KIGETYy, BIRIYIC
Wik % RGWE L 72, EcRI-/Msel-7 5 4 v —OflGbt L
L Tid, AC/CA, AA/CA, AT/CA, AC/CC, AA/CC
B XUV AT/CC @ 6D DV hpy s vz, HiEE
wmix, BH - XF (197) 2 -7, DNA ¥— 7~
W TE%EY 7o YLT I P LEXKE TR
B L 7%, GeneScan V7 b = 71.2THML 7=,
4, 1RVHEHREOE

AC/CA, AA/CA kXU AT/CA ©3EHDOMED
HTRI I T RTO AFLP Wiz 2w, PAUP
3.1V 7 by 2 7z & D BRI TR L 72,

BRESLIUZEE

R U7 4 2 BRE0EKRTIX, An: 3FEED
T35 42 —DMAbRIZEVWT, WThOEKRIZDNT
3300 EoMEEms BRI Eh, ZOM%E Fig. 1<
mLUT,

Fragment size (bp)

50 100 150 200

250 300 350 400 450

1000
750
500
250

1000 |
750 |-
500
250 F

okl

Peak height

T

1000
750
500 |
250

111/ T

ek R

Fig. 1.

Electropherograms showing PCR products generated using a different AFLP primer combination
(A ; EcoRI-AC/ Msel-CA, B ; EcoRI-AA/MseI-CA, C i EcoRI-AT/MseI-CA) for the Magnaporthe
grisea isolate Ken54-04. A Microbial Fingerprinting Kit and GeneScan 1.2 software (PE Applied
Biosystems) were used for the AFLP procedures.
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Fig. 2. AFLP markers detected among the isolates Ken54-04 (A

, Hokul (B) and P-2b(C) using a primer

combination of EcoRI-AA/MseI-CA. The markers are mdlcated by arrows.
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Table. 2 Detection of AFLP markers from Magnaporthe grisea isolates ¥

isolate
Primer set AFLP

marker Kenb4-20 Ken54-04 Hokul Ina72 P-2b Kyu9447012 etc®
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+++++++++++++ +
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a) In all AFLP procedures and analysis, a Microbial Fingerprinting Kit and GeneScan 1.2 software (PE Applied
Biosystems) were used according to the instruction of the manufacturer.

b) The others were 95Mu-34, 95Mu-41, 95Mu-36 and 95Mu-11.
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Ken54-04 (003, JBLA-K04%)

Ina72 (031, JBLA-INA)

Kyu9447012 (003, — %)
95Mu-34 (007, —)
95Mu-41 (013, —)
95Mu-36 (043, —)
95Mu-11 (403, —)

Hokul (007, JBLB-HK 1)

P-2b (303, JBLC-P2B)

Ken54-20 (003, JBLB-K33)

Fig. 3 Grouping of Magnaporthe grisea isolates based on the AFLPs detected using 3 primer
combinations, EcRI-AC/Msel-CA, EcoRI-AA/MseI-CA and EcoRI-AT/MseI-CA .

a) Clonal lineage data are from SONE et a/. (1997) .
b) Unknown.
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