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The rice R-gene protein Pik-1 and RGA5 have an integrated Heavy

Metal-Associated (HMA) domain that directly binds secreted effector proteins from the rice blast
fungus Magnaporthe oryzae. The HMA domain is also found indefines a family of small proteins of rice
designated as small HMA-containing proteins (sHMAs). We discovered that the M. oryzae cytoplasmic
effector AVR-Pik-D binds six members of the sHMA family, and stabilizes sHMAL in planta. Knockdown
of sHVWA genes in rice enhanced infection by a compatible isolate of M. oryzae, indicating that sHMAs
are required for rice susceptibility to blast infection, and can therefore be considered as
susceptibility (S-) genes. sHWA proteins negatively regulate the accumulation of reactive oxygen
species (ROS), potentially by interacting with a protein that scavenges ROS. Our findings led us to
propose an evolutionary model in which M. oryzae evolved the AVR-Pik effector to bind and stabilize
sHMA proteins and increase host susceptibility.
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