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Rinzl Vinyl PTC-200 Agrobacterium tumefaciens-
PCR Bio-Rad H1200-SA mediated transformation AtMT
Labnet DM2500 1.2 DNA #1 RNA #2H
Leica DNA Talbot (1993) [
1.1.2 PCR RNA Trizol
1 13 TEHHE UVMKL TERFHISH
113 M2 JMmste
uv-j01 DNA PMK1
25mL PS 28 TAIL-PCR Thermal Asymmetric
8d DNA RNA Interlaced-PCR
Guyl1 APMK ] PMK1 MAPK
nn78!'% 25 mL cMm TAIL-PCR Liu 1995
28 4d DNA a
CM 28 10d RNA cDNA 1
RNA NCBI BLAST
Escherichia coli DH5a DNAStar MegAlign
Agrobacterium tumefaciens AGLI1
1
Table 1 Primers applied in the research
Name Sequence (5% 3 T* Function
M2 CARGARYTNATGGARAC Degenerate primer used to amplification a partial MAPK
IM5 TCRTTNGGRTCRTGRTA gene
ADI1 WGTGNAGWANCANAGA Arbitrary degenerate primer used for TAIL-PCR
AD2 NGTCGASWGANAWGAA
AD3 GTNCGASWCANAWGTT
DR1 ACGGCATCAGGTCGCGACGTGCCCGAGA Used for cloning the 3’ end of UVMK]I
DR2 GGACGCTGTTCCCCAAGACGTCAGACCT
DR3 GTCAAGCGCATCACCGTCGAAGAAGCCT
URI GTTGTCCTCTTGCGAGGCAGCCGAACGA Used for cloning the 5" end of UVMK1
UR2 GCAGGTTGGACGGTTTCAGATCACGGTGA
UR3 GGCAATGGTCGTCGGAAAGGTCTTGTGT
UR4 GGCGTGAAGCGAAGCCTGTCTACAGGA
URS GCTCACCTGGATGAGGTAGACCTCGCTGA
UR6 GGCTTCTGAATGTCAAGGATCGAAATGAT
Bar-FX GCCTCGAGAAGATGATATTGAAGGAGCAC Used for amplifying the BAR cassette
Bar-RX GCCTCGAGCTAAATCTCGGTGACGGGCAGG
MK-FH GACAAGCTTCACTGCCGACTGCCTCCCA Used for amplifying the complete UVMKI cDNA
MK-RB GTGGATCCTTTGCCTGCCATCGGTCACA
mpg-FP GACGATCGGGCCGGACTGTCAACTACTG Used for amplifying the M. grisea MPGI promoter
mpg-RH GACAAGCTTAGGTTGGGTTGAGAGGGGTC
RT1 AGAAGCCCCGAAGCTATGAT Used for RT-PCR analysis of UVMK1
RT2 ACGTCCAGAATGAGGGTCAG
* R=A or G, S=G or C, Y=C or T, W=A or T; N=A, T, C or G; Underlining indicates the additional restriction site: CTCGAG, Xho ; AAGCTT,
Hind ; GGATCC, BamH ; CGATCG, Pvu
14 XX B HAEMEMBEREREL BamH pCamBar
Bar-FX/Bar-RX pBARGPE1!"® pCamBarMK 1
BAR pCamBIA1300 Xho AtMT 2%
pCamBar APMK] nn78
mpg-FP/mpg-RH Guyll Basta APMKI1/UVMK]I
MPGI (1) MK-FH/MK-RB Basta 2
UVMK]1 cDNA Pyu 1.5 Southern 23z 5 RT-PCR 73 #fr
Hind Hind BamH Pvu DIG DNA Labeling and Detection Kit
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Fig. 1 Phylogenetic comparison of UVMKI to other fungal mitogen-activated protein (MAP) kinases.

The length of each pair of branches represents the distance between sequence pairs, while the units at the bottom of the tree indicate the number of substitu-

tion events. The deduced peptidic sequence of UVMKI from Ustilaginoidea virens was compared with the MAP kinases PMK! (U70134), MPSI

(AF020316), and OSM1 (AF184980) from Magnaporthe grisea; GMKI from Gaeumannomyces graminis (AF258529); CMK1(AF174649) from Colleto-

trichum lagenarium; FMKI from Fusarium oxysporum (AF286533); FsMAPK from Fusarium solani (U52963); BMP1 from Botrytis cinerea (AF205375);

MAPI from Blumeria graminis (AF301165); UBC3 from Ustilago maydis (AAF09452); CMPKI(AJ318517) and CMPK2(AJ320496) from Claviceps
purpurea and FUS3 (M31132), SLT2 (X59262), and HOG1 (L06279) from Saccharomyces cerevisiae.
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Fig. 2 Map of vector complementary to Magnaporthe grisea
APMK] strain, completed with a pCAMBIA1300 backbone.
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Fig. 3 A: Southern blot analysis of genomic DNA extracted
from the the Magnaporthe grisea mutants; B: RT-PCR analysis
of UVMKI expression in M. grisea, M.grisea APMKI stain
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Fig. 4 Complementation of the appressoria differentiation defect of the APMKI mutant strain of Magnaporthe grisea by Ustilaginoidea virens
UVMKI. A: M. grisea strains Guy 11 (wild type); B: nn78 (4PMK1); C/D: the nn78 transformants (T1 and T5). Bar = 50 um.
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Fig. 5 Complementation of the pathogenicity defect of the UVMKI
APMKI mutant strain from Magnaporthe grisea on barley by
Ustilaginoidea virens UVMK]I .
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Cloning of a Homologous Gene of Magnaporthe grisea PMK1 Type MAPK
from Ustilaginoidea virens and Functional Identification by Complement in
Magnaporthe grisea Corresponding Mutant

Zhen Zhang, Xinfa Du, Rongyao Chai, Jiaoyu Wang, Haiping Qiu, Xueqin Mao, Guochang Sun’

(Institute of Plant Protection and Microbiology, Zhejiang Academy of Agricultural Sciences, Hangzhou 310021, China)

Abstract: [Objective] Cloning of a Homologous Gene of PMK1 Type Mitogen-Activated Protein Kinase (MAPK) from
the rice false smut fungus Ustilaginoidea virens. [Methods] According to the conserved amino acid sequence of several
filamentous fungus MAPKs, which were homologous to Magnaporthe grisea PMKI1, degenerate PCR primers were de-
signed to amplify the MAPK internal DNA fragment from Ustilaginoidea grisea. The complete UVMKI DNA and cDNA
sequences were obtained using Thermal Asymmetric Interlaced—PCR (TAIL-PCR) and RT-PCR methods. Functional Iden-
tification was done by using the M. grisea APMKI mutant stain nn78, including appressoria differentiation assay and bar-
ley infection test. [Results] The total length of UVMKI was 1435 bp. It contained 3 introns and encoded 355 amino acids.
The induced amino acid sequence showed identical to Magnaporthe grisea PMK 1, Fusarium oxysporum FMKI, Fusarium
solani FsMAPK, Colletotrichum lagenarium CMK1, Botrytis cinerea BMK1, Claviceps purpurea CMPK]I. After transfor-
mation of the APMK I mutant of M. grisea using a complement vector with the complete cDNA of UVMK]I (under the M.
grisea MPG1 promoter), five transformants were obtained. Furthermore, the selected two transformants fully restored their
ability to form appressoria and infect a barley leaf. [Conclusion] In this study, we characterized the frst MAPK protein
from U. virens, and that UVMK1 is a homologue of M. grisea PMK].
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