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Research Interest

My lab studies the molecular basis of plant-pathogen interactions, focusing on the
defense signal recognition and transduction in plants. Unlike animals, which have the circulating
immune system that produces specialized mobile cells, plants have evolved two branches of the
immune system to defend themselves against pathogens. The first, usually occurring at the cell
surface, is mediated by perception of pathogen-associated molecular patterns (PAMPS) by plasma
membrane-associated pattern recognition receptors (PRRs) in plants. The PAMP-trigged
immunity (PTI) is a basal level defense and is relatively weak but effective to limit pathogen
invasion. The second, largely taking place inside the cell, is determined by recognition of effector
proteins from pathogens by plant resistance (R) proteins. The R-mediated resistance is a strong
defense response, usually coupled with a localized cell death, termed hypersensitive response
(HR). Despite the distinct signaling pathways for PAMP-triggered immunity and R protein-
mediated resistance, there is considerable evidence suggesting that signaling cross-talk exists
between two branches of plant immune system.

In tomato plants, resistance to bacterial speck disease is initiated by a physical interaction
of the host Pto kinase with either of the sequence dissimilar Pseudomonas effector proteins
AvrPto or AvrPtoB that are delivered into the host cell cytoplasm via bacterial type 111 secretion
system. Pto-mediated immunity requires Prf, a host resistance protein with a nucleotide-binding
site and a region of leucine-rich repeats. Pto and Prf form a recognition complex in the plant cell



and function coordinately in defense signaling. However, how the recognition signal is
transduced into downstream cellular responses is largely unknown. We are currently using a
combination of molecular, genetic, biochemical and cellular approaches to identify the virulence
targets of the type Il effectors and host factors involved in the Pto/Prf-mediated defense
signaling in tomato. We are particularly interested in proteins interacting with the AvrPtoB
effector and proteins associated with Pto/Prf complex in the plant cell and their role in R-
mediated or/and PAMP-triggered defense signalings.



