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Protein complex reveals molecular mechanism of innate immune response 
 
A team of researchers at the RIKEN Plant Science Center and the Institute of Cancer Research has 
uncovered details of a protein complex governing innate immune response in plants and animals, 
with applications in the development of disease-resistant crops and treatment of human diseases. 
 
To defend against foreign pathogens, plants and animals employ proteins known as immune 
sensors which recognize extracellular molecules and initiate immune response. Despite playing a 
critical in innate immunity, the underlying mechanisms governing this recognition process have 
remained elusive. Previous work by the team has shown that in plants, HSP90, a molecular 
chaperone, binds to the proteins SGT1 and RAR1 to form a complex which mediates the activity 
of immune sensors, but the dynamic nature of the complex has prevented a detailed understanding 
of its structure and role. 
 
The researchers applied a variety of analysis techniques to overcome this challenge, each targeting 
different aspects of the RAR1-SGT1-HSP90 complex. Biochemical analysis identified the 
CHORD2 domain of RAR1 and the CS domain of SGT1 as essential to formation of the complex, 
while crystal structure analysis revealed that the complex is made up of six proteins in a ring 
configuration, with two copies of each component. Functionally, the team identified RAR1-SGT1 
interaction as playing a key role in disease resistance, also providing evidence that interaction of 
RAR1 and HSP90 increases decomposition of ATP and boosts the efficiency of immune sensor 
control. 
 
Reported in the July 30 issue of Molecular Cell, these findings provide the first detailed 
framework for understanding the architecture of HSP90-SGT1-CHORD protein complexes, whose 
role in immune defense is shared in both plants and animals. Future applications in agriculture and 
health promise increased crop yields through disease resistance and new treatments for human 
diseases. 
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About the RIKEN Plant Science Center 
 
With rapid industrialization and a world population set to top 9 billion within the next 30 years, 
the need to increase our food production capacity is more urgent today than it ever has been before. 
Avoiding a global crisis demands rapid advances in plant science research to boost crop yields and 
ensure a reliable supply of food, energy and plant-based materials. 
 
The RIKEN Plant Science Center (PSC), located at the RIKEN Yokohama Research Institute in 
Yokohama City, Japan, is at the forefront of research efforts to uncover mechanisms underlying 
plant metabolism, morphology and development, and apply these findings to improving plant 
production. With laboratories ranging in subject area from metabolomics, to functional genomics, 
to plant regulation and productivity, to plant evolution and adaptation, the PSC’s broad scope 
grants it a unique position in the network of modern plant science research. In cooperation with 
universities, research institutes and industry, the PSC is working to ensure a stable supply of food, 
materials, and energy to support a growing world population and its pressing health and 
environmental needs. 
 



 
Figure 1: Crystal structure of the HSP90-N – SGT1-CS – RAR1-CHORDII complex, consisting of the 
HSP90-N domain (cyan), SGT1-CS domain (gold) and RAR1-CHORDII domain (magenta). The crystal 
structure is made up of two copies of each protein. 
 
 
 
 
 
 

 
Figure 2: When tobacco leaves whose RAR1 expression is artificially suppressed are infected with the tobacco 
mosaic virus, the plants are not able to stop the virus infection (left). When RAR1 is overexpressed, on the other 
hand, the plants initiate a protective response and defend against the virus (center). When a mutation is inserted 
into RAR1 proteins preventing them from binding to SGT1, then the leaves are again unable to defend against 
the virus (right). This demonstrates that the binding between SGT1 and RAR1 and formation of the 
RAR1-SGT1-HSP90 complex are essential to proper functioning of the immune censor. 


