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Comparison of Relationships in Infraspecies of Magnaporthe grisea
Using DNA Sequence of Internal Transcribed Spacer II
Region in Ribosomal DNA
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ABSTRACT : This study was carried out to identify infraspecies of Magnaporthe grisea.
Two primers from ribosomal DNA (rDNA) sequences were chosen to amplify the specific
internal transcribed spacer (ITS) II region from M. grisea. The exact ITS II region with
only one single band from all of the fungal species could be amplified by using two primers
taken from the 3’ -end of 5.8S rDNA and 5 -end of 28S rDNA. Several different isolates of
M. grisea from rice as well as other hosts showed the same size of ITS II region except the
one from the host plant, redtop. However, RFLP showed three different patterns when the
PCR-amplified ITS II region of the fungal isolates was digested with Haelll and Mspl. The
nucleotide sequence analysis of PCR-amplified ITS II region of M. grisea from rice, green
foxtail, millet, crab grass and redtop indicated that the size of the ITS II region of M. grisea
isolate (RT) from red top was larger than that of other species. The ITS II region from M.
grisea isolates from rice (90-054), millet (G88-4), crab grass (G88-5) and green foxtail (G90-
5) was identical in size, but variable in base composition. Based on the sequencing data, the
isolates G88-4 and G90-5 appeared to be more closely related to 90-054 than RT.
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Table 1. Isolates of Magnaporthe grisea collected from rice and other hosts

Isolate Race Host (scientific name) Place of collection
90-059 KJ-101 Rice (Oryzae sativa) Icheon
88-080 KJ-105 7 Sunchang
92-257 KJ-107 7 Jinju
87-134 KJ-201 7 Cheolwon
90-054 KJ-301 7 Yeocheon
91-041 KJ-401 ” Jinju
90-007-3 KI-1113 7 Sangju
AB-7 KI-197 7 Suwon
85-036 KI-209 7 Hongcheon
90-006 KI-313 7 Sunchang
85-242 KI-315a ” Daedeog
88-013 KI-315b " Sunchang
84-419  KI-315b g Icheon
AB-14 KI-401 7 Suwon
G88-5 —* Crab grass (Digitaria sanguinalis) Kwangyang
G90-1 - " Hoengseong
H93-1 - 7 Jinju
G88-1 - Italian millet (Setaria italica) Youngweol
G90-2 - " Wonju
G90-5 - Green foxtail (Setaria virdis) Youngweol
GF2 - 7 Suwon
G90-6 - Timothy (Phleum pratense) Suwon
G88-7 - Barnyard grass (Echinochloa crusgailli) Icheon
G91-4 - Tall fescue (Festuca elatior) Suwon
G88-4 - Millet (Panicum millaceum) Hongcheon
RT - Redtop (Agrostis alba) Suwon

a

— :not determined.
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Fig. 1. The location of primers for the PCR
amplification of ITS region of rDNA of Magnaporthe
grisea. ITS : internal transcribed spacer.
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Fig. 2. Amplification of ITS II region of the tDNA of Magnaporthe grisea isolates from rice (a) and other
graminaceous hosts (b). a: Lane 1, 90~059; lane 2, 88-080; lane 3, 92-257; lane 4, 87-134, lane 5, 90-054, lane 6, 91-
041; lane 7, 90-007-3; lane 8, AB-7; lane 9, 85-036; lane 10, 90-006; lane 11, 85-242; lane 12, 88-013; lane 13, 84-
419; lane 14, AB-14. b: Lane 1, G88-5 from crab grass; lane 2, G90-1 from crab grass; lane 3, G93-1 from crab grass;
lane 4, G88-1 from Italian millet; lane 5, G90-2 from Italian millet; lane 6, G90-5 from green foxtail; lane 7, GF2 from
green foxtail; lane 8, G90-6 from timothy; lane 9, G88-7 from barnyard grass; lane 10, G91-4 from tall fescue; lane 11,

G88-4 from millet; lane 12, RT from redtop.
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Fig. 3. RFLP patterns of PCR products of ITS II region from genomic DNA of Magnaporthe grisea isolates. PCR
products were digested with Haelll and Mspl. (a) : Isolates from Oryzae sativa: Lane 1, 90-059; lane 2, 88-080; lane 3,
92-257; lane 4, 87-134; lane 5, 90-054; lane 6, 91-041; lane 7, 90-007-3; lane 8, AB-7; lane 9, 85-036; lane 10, 90-006;
lane 11, 85-242; lane 12, 88-013; lane 13, 84-419; lane 14, AB-14. b : Isolates from other species in Gramineae: Lane
1, G988-5 from crab grass; lane 2, G90-1 from crab grass; lane 3, G93-1 from crab grass; lane 4, G88-1 from Italian
millet; lane 5, G90-2 from Italian millet; lane 6, G90-5 from green foxtail; lane 7, GF2 from green foxtail; lane 8, G90-
6 from timothy; lane 9, G88-7 from barnyard grass; lane 10, G91-4 from tall fescue; lane 11, G88-4 from millet; lane

12, RT from redtop.
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Fig. 4. Comparison of nucleotide sequence at ITS II region of Magnaporthe grisea isolates from rice and other
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Fig. 5. Restriction sites on ITS 1II region of Magnaporthe grisea isolates from rice and other graminaceous hosts.
Haelll sites of 90-054 from rice, G90-5 from green foxtail and G88-4 from millet are located at 167 bp and 187 bp,
and Mspl sites at 102 bp, 171 bp, 183 bp and 268 bp. Haelll sites of G88-5 from crab grass are located at 114 bp and
191 bp, and Mspl sites at 102 bp, 152 bp, 172 bp and 269 bp. H, Haelll; M, Mspl.
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Fig. 6. Dendrogram of phylogenetic relationships of
Magnaporthe grisea based on the DNA sequence of ITS
II region. Numbers are dissimilarities. RT, redtop; 90-
054, rice; G88-4, millet; G90-5, green foxtail; G88-5,
crab grass.
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