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Abstract: Eighteen polymorphic microsatellite markers suitable for population genetic 

studies and protein kinase encoding genic variation measurement were 

developed for rice blast fungus Magnaporthe grisea. Polymorphism was 

evaluated by using 46 isolates collected from diverse geographical locations 

and rice varieties. Preliminary results indicate that each locus harbors two to 

fourteen alleles.  
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1. INTRODUCTION 
 

and the primary model organism for elucidating the molecular basis of 
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sequence for Magnaporthe grisea has made it possible to determine the total 

number of genes as well as to analyze and classify them according to their 
structure and function (Dean et al., 2005).  

of homologous proteins and genes. There are now hundreds of different 
members whose sequences are known within this family (Hanks, 2003). 
Although there are common structural features among protein kinases, 

differences in structural features, regulation modes, and substrate 
specificities divide them into separate groups.  In the phytopathogenic fungi, 
components of heterotrimeric G proteins, MAP kinases, and cAMP signal 

many protein kinase genes harbored SSR sequences within their protein 

abundant in plant genomes, highly polymorphic within species, relatively 
rapid and inexpensive to assay, and can be used to identify specific 
chromosomal regions consistently across populations. Distribution and 

frequency of SSRs in genomic scale or ESTs have been analyzed 
extensively, however, reports published to date clearly discussed SSR 

 

2. MATERIAL AND METHOD 
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The eukaryotic protein kinases comprise one of the largest superfamilies 

Yamada-Okabe et al., 1999; Xu et al., 1996). We previous revealed that 

           
morphic is unclear. 

  

transduction pathway are required for pathogenesis (Muller et al., 2003; 

polymorphism in genes has been limited (Li C.Y. et al.,  2005). 

The objective of this study was to develop PCR primer pairs targeting 

amplification product polymorphism of protein kinase encoding genes 
among natural populations.  

 

Microsatellites are favored for genetic applications because they are 

 
The DNA sequence and a database of known and predicted open reading 

magnaporthe/) on July 14, 2005. The program software tandem repeats 
finder (TRF) written by Benson (Benson, 1999) with the following options: 

between two repetitive elements is 80%) and abundance were removed.  
minimum size = 15 bp, 80% matches (namely number of matched bases 

Polymorphic loci were detected by screening a subset of 46 M. grisea 
isolates collected from different locations and from various rice varieties of 
Yunnan Province, China. Genomic DNA was extracted from mycelia using a 
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coding region (Li C.Y. et al., 2005), but whether these sequences are poly-

frames of eukaryotic protein kinases were obtained from the Magnaporthe
grisea genome database (http://www.genome.wi.mit.edu/annotation/fungi/ 

previously sequenced genes from M. grisea in order to compare the allelic 



DNA sequence with microsatellite motifs using PRIMER3 (Rozen et al., 
2000) software and synthesized by Invitrongen Biotechnology Co. Ltd. 
Shanghai, China. 

PCR buffer (10 mM Tris-HCl pH 8.5, 50 mM KCl, 1.5 mM MgCl2, and 

Approximately 50 ng of genomic DNA was used for each reaction. 
Amplification were performed in a Eppendoff PCR thermal Matercycler 

that appeared polymorphic were further examined by 8% polyacrylamide gel 
to determine the product size of the PCR product and number of alleles per 
locus. Fragment size of PCR products were estimated on Bio-Imaging 
System E5000.  

3. RESULTS 

Polymorphism of Microsatellite Sequence within Protein Kinase ORFs 

Eighteen of the 26 polymorphic loci produced amplicons from a majority 

(V1.32), and are shown in table 1. KMS02, KMS07, KMS18 showed high 
gene diversity in population used for the study. This suggests that genes 
harboring these SSR sequences are also highly diverse within the 
populations. 

these, 85 protein kinase genes, corresponding to – 0.76% of the total number 
of genes (Dean et al., 2005). More than 30% of these protein kinase 
encoding genes have SSRs within their protein coding regions. The high 
degree of polymorphism in this set of microsatellite markers can be used to 
analyze population structure and strain distribution in association with rice 
variety and location, adding to the fundamental understanding the function 
of protein kinase genes of the fungus. These results provide useful infor-
mation to study possible SSR functions and variation of protein kinases that 
harbor them.  
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simple extraction protocol (Zhang et al., 1996). Primers were designed for 

electrophoreses in 1.5% agarose gels stained with ethidium bromide. Loci 

0.001% gelatin), 125 µM each dNTP, 5 pmol of each primer, and 0.5 U 

PCR amplifications were carried out in 20 µL volumes containing 1 ×  

of Taq DNA polymerase (Sino-American Biotechnology Co., Beijing).  

at  72°C. In initial experiments, amplified fragments were visualized by 
1min at 54°C and 1 min at 72°C followed by a final extension for 10 min
with the cycling parameters; 5 min at 94°  C, 35 cycles of 1 min at 94°C, 

of 46 isolates, and displayed anywhere from two to fourteen alleles (Table 1). 
Gene diversity was estimated with the software program, GENEPOP 

 M. grisea has 11 109 proteins coding ORFs in whole genome, and among  



Table 1. Polymorphsims of SSRs in protein kinase encoding ORFs in M. grisea. Na, number 

d

* Contig is based on the M. griseea genome database, 
website: http://www.genome.wi.mit.edu/annotation/fungi/magnaporthg/ 
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of alleles; G : Gene diversity by Shannon’s Information inde 
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