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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

Magnaporthe grisea is the most destructive pathogen of rice worldwide
and the primary model organism for elucidating the molecular basis of
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fungal diseases of plants (Valent, 1990) The completion of the genome
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).

The eukaryotic protein kinases comprise one of the largest superfamilies
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
transduction pathway are required for pathogenesis(Muller et al., 2003;
Yamada-Okabe et al., 1999; Xu et al., 1996). We previous revealed that
many protein kinase genes harbored SSR sequences within their protein
coding region(Li C.Y et al., 2005), but whether these sequences are
polymorphic is unclear.

Microsatellites are favored for genetic applications because they are
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
polymorphism in genes has been limited(Li C.Y, et al., 2005).

The objective of this study was to develop PCR primer pairs
targeting previously sequenced genes from M. grisea in order to
compare the allelic amplification product polymorphism of protein
kinase encoding genes among natural populations.

2. MATERIALAND METHOD

The DNA sequence and a database of known and predicted open
reading frames of eukaryotic protein kinases were obtained from the
Magnaporthe grisea genome database (http:/www.genome.wi.mit.edu/
annotation/fungi/magnaporthe/) on July 14, 2005. The program software
tandem repeats finder (TRF) written by Benson (Benson, 1999) with
the following options: minimum size =15 bp, 80% matches (namely
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number of matched bases between two repetitive elements is 80%)
and abundance were removed.

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
simple extraction protocol(Zhang et al., 1996). Primers were designed for
DNA sequence with microsatellite motifs using PRIMER3 (Rozen et al.,
2000) software and synthesized by Invitrongen Biotechnology Co. Ltd.
Shanghai, China.

PCR amplifications were carried out in 20 uL volumes containing 1

PCR buffer (10 mM Tris-HCI pH 8.5, 50 mM KCl, 1.5 mM MgCl,, and
0.001% gelatin), 125 uM each dNTP, 5 pmol of each primer, and 0.5 U of
Tag DNA polymerase (Sino-American Biotechnology Co., Beijing).
Approximately 50 ng of genomic DNA was used for each reaction.
Amplification were performed in a Eppendoff PCR thermal Matercycler
with the cycling parameters; 5 min at 94 °C, 35 cycles of 1 min at 94°C, 1
min at 54°C and 1 min at 72°C followed by a final extension for 10 min at
72°C. In initial experiments, amplified fragments were visualized by
electrophoreses in 1.5% agarose gels stained with ethidium bromide. Loci
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

Eighteen of the 26 polymorphic loci produced amplicons from a majority
of 46 isolates, and displayed anywhere from two to fourteen alleles (Table
1). Gene diversity was estimated with the software program, GENEPOP
(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. .

M. grisea has 11 109 proteins coding ORFs in whole genome, and
among 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
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of protein kinase genes of the fungus. These results provide useful
information to study possible SSR functions and variation of protein kinases
that harbor them.

Table 1. Polymorphsims of SSRs in protein kinase encoding ORFs in M. grisea. N,, number
of alleles; Gy4: Gene diversity by Shannon's Information inde

Locus Contig* Primer(F.5'-3") Primer{R.5'-3) G=ne  Motif Noof RepemiNa Peroamt Productsize Gd
name Genotypss Mo matches  sans=(bp)

AGIGAAACAA TAGCAGCCTG MGG
EME(121190 GAACGCGAGGTGCTCGTT‘-CG 064135 ACE 45 5 i 100 218221 05623

i COCAAAGAAT GOAGACGACA MGG e -

ENE)22 1299 TCAAACCOGE CTGGGGTGCT 070035 ADE £ § 14 104 279-328 24256
TCCCTTICGET COCGCICAGE MGG

EME0321300 [OTTCCAAC TAGCCAAAGADTIIDS ACE 44 5 4 E6 208220 10673

e o1y CCOAAGAGET GCAGCAGCAT MGG
EMEM41183] CCTCCAAGCA TACCATCCCC 036835 A8 S

[

5B 216-311  0.4654

cmamn  CCAAGCCCAG CTCGAGGCTG MGGE ; = =
EMS0523 ;ECCAG\-:—! 4 !ECEATCTTGT 010085 AGA 44 5 3 B5 243240 02824

GCATGAAATG ATGCAGOGGET MGG

EME(§2.1692 CTOGTOGTGG CTICATTAGC 090005 AGAAAA 45 1 100 121209 1181

s
i

GTICTOCATCG TAAGTGGGET MGG
EME0T2347  rrrasATrG  COTTGGOTGS 013145 CAa 46 5010 86 245281 21018

GGICCTATICC TICAACCGAT MGG

EMEI21093  formermes  APGAGCGOCGT0II87S CAAGE 46 3 1 90 200206 03821
EMSTITI AR CALCAE CTRTToET  Ii0 A8 i 75 80 218230 11916
EUEIIMS Eanrtcir e i 5 6 100 198213 13928
EMEII11951 Gotres S olo)§ CAECCC 46 3 8 84 232202 18262
R A B AT Ones CAcehs 8 3§ 92 205220 12688
BB e ey e e A I s 6 83 215233 17452
ESSTHTY O LGS STRTGArT Qe (6 i £ 2 83 204210 05623
EUSIEIREY WY, COTCEACIRE ttls  Beh 46 6 3 82 244256 14355
KMS10T0960 R Tk LR e iy ok 46 502 85 218231 03504
TR e L o S 46 705 10 257281 13841
ST e e e Ly L U 46 § 5 100 187211 0B85

*Contig is based on the M. griseea genome database,
website: http://www.genome.wi.mit.edu/annotation/fungi/magnaporthg/
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