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OOMYCETE MOLECULAR GENETICS AND PLANT DISEASE CONTROL

Oomycetes falls within the kingdom Stramenopiles and form a distinct phylogenetic lineage of fungus—like eukaryotic
microorganisms. Many oomycetes species are economically important, aggressive plant pathogens, such as the
Phytophthora, Pythium, and downy mildews. Our lab has focused on the oomycete plant diseases for over 30 years. We
study the Phytophthora pathogens of soybean, cotton, and potato on taxonomy, biology, genetics, pathology, and disease
control technology, and have set up the national information network of Phytophthora disease, Asia's largest Phytophthora
strain preservation center, and oomycete omics database. Recently, we achieved a series of important advances in
Phytophthora functional genomics, molecular mechanism of Phytophthora—plant interaction, and plant disease control
technologies.

1.Genomics and Bioinformatics Platform (Molecular Plant-Microbe Interaction, 2011: BMC genomics, 2013)
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Large scale genomic, transcriptomic, and proteomic data were generated and analyzed, and associated software and database were developed.

2. Molecular Mechanisms of Phytophthora Chemotaxis to host (Mol. Microbiol., 2013; Eukaryotic Cell, 2008)
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GPCR-PIPK, G protein alpha—subunit 1 and its interacting protein PsHint1 are involved in chemotaxis to soybean isoflavones.

3. Transcriptional regulation of Phytophthora virulence factors
(Environmental Microbiology, 2014; Molecular Plant—Microbe Interaction, 2008; Molecular Plant Path., 2014; FGB, 2013)

(B

Transcription regulators including many protein kinases and transcription factors have been identified.




%@ X A% YRR

Nanjing Agricultural University

PE=BES FE 75 5’

_Lab of.Oomycete & Fungal Moleculair.Blology

OOMYCETE MOLECULAR GENETICS AND PLANT DISEASE CONTROL

4. Virulence Variation and Avirulence Genes Identification (PLoS Pathogens, 2011; MPMI, 2013 ; Mol. Plant Path., 2012)
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Two new avirulence genes, Avr1d and Avr3b, were identified from Phytophthora sojae, using a novel strategy.

5. Transcriptional Programming & Functional Interactions of Phytophthora Effectors (Plant cell, 2011)
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Two classes of RXLR effectors target different functional branches of the plant defense response. Cover story of The Plant Cell.
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6. How do the Phytophthora Effectors Impair Plant Immunity? (PLoS Pathogens, 2011; New Phytologist, 2012)
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P. sojae Avh241 is recognized by plants dependent on plasma membrane localization and promoting infection independent on the localization;
Avr3b mimics plant immunity negative regulator; its avirulence and virulence functions are activated by a soybean cyclophilin.

7. ldentification of new PAMPs from oomycetes (Plant, Cell and Environment, 2012; New Phytologist, 2009 )
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m fEEMEE (Fusarium solani) m BB E (Erysipheglycines)

" KEHBE (Phytophthorasojse) « KERAB (Colletotrichumtruncatum) (Plant pathology, 2012; FEMS Micro. Letters, 2012)
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PATHOGENESIS OF THE RICE BLAST FUNGUS

The plant pathogenic fungus Magnaporth oryzae is a causal agent of the rice blast disease and an important model
for the understanding of molecular development and pathogenicity in lower eukaryotic organisms. Discovering of the
mechanisms that regulate various developmental and pathogenical processes in the rice blast fungus will not only provide
INnsights into the underlying molecular mechanism of the pathogenesis, but also strategies to the development of new
disease management and control. For the past ten years, our group has been studying infection—related morphogenesis
IN M. oryzae and achieved several critical and significant results.

1. Regulatory Mechanisms of the G protein Signaling Pathway -

Guy11(WT) AMorgs2 AMomagB dM‘umagrE
1) Eight RGS and RGS-like proteins were characterized in M. EE mm & E%
oryzae, which has been the largest number of RGS proteins ever fw T
described from a single fungal organism. %“‘": m =5 -
2) RGS and RGS-like proteins are involved in a complex process to s g, g o, g g ﬂ MM
control asexual/sexual development, appressorium differentiation, s dMorges AMoiGEs 90050090 08 0 0 ™
penetration, and pathogenicity. —— 0P

(3) RGS proteins play a role in regulation of amino acid metabolism Q

that is critical for growth and pathogenicity.
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2. Endocytosis and Secretion Mediated by Vesicle Trafficking

(1) SNARE proteins mediate intracellular vesicle fusion among the eukaryotic cells.

(2) SNARE proteins MoSec22, MoVam7 and MoSyn8 play pleiotropic roles including avirulence effector secretion.

(3 MoSec22, MoVam7 and MoSyn8 modulate vesicle transport to control the localization pattern of the MoArk1 kinase.
(4) MoSyn8 mediated virulence attenuation follows gene—for—gene hypothesis.

AvrPia Merge

AMoark 1/ AMosecZ2/ AMovam AMosyns/
MMRKI ‘GFP MoARK1..GFP MMRH’! GFP MoARK1: . GFP

Compatible

3. System—wide Characterization of the bZIP Transcription Factor Proteins

(1) The bZIP transcription factor family is involved in differentiation and pathogenicity through either shared or distinct mechanisms.
(2) MoAp1 modulates homeostasis of the intracellular ROS to control the growth and development.

(@ MoAp1 acts as a redox sensor to suppress the plant defense response induced by ROS during the pathogen and host interaction.
(4) MoHac1 regulates the ER-stress response through a conserved UPR pathway.

Gmrri tube Appressorium

Penetration peg

23 bp
TM: ATCCTG CAGTGTCA
- : ATCCTG ccgagatgttgtgcaccgacctg CAGTGTCA

Melanized
_~ appressorium
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