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PROBING AND MANIPULATING ABA SIGNAL TRANSDUCTION WITH 

AGONISTS, ANTAGONISTS, AND ENGINEERED RECEPTORS. 

S Cutler 1 

 
 

ABSTRACT 

Plant hormones are a structurally diverse collection of small molecules that control 
plant growth, development, and environmental responses. Work over the past two 
decades has established that many plant hormones directly stabilize protein-protein 
complexes and act analogously to chemical dimerization agents, first described for the 
immunosuppressants rapamycin, FK506, and cyclosporin. Abscisic acid (ABA) 
stabilizes a complex between soluble ABA receptors and downstream phosphatases; 
the ABA-induced complex inhibits phosphatase activity, which in turn derepresses 
downstream kinases and activates signaling. I will describe my lab’s work on this 
sensing module, our efforts to design synthetic ABA receptor agonists, and our 
development of engineered signaling modules derived from the ABA perception 
module. Specifically, I will describe a new non-sulfonamide agonist called opabactin 
(OP; overpowered ABA receptor activation) that possesses ~10x increased potency 
relative to ABA and a new potent pan-antagonist called antabactin (ANT, antagonist of 
ABA action). OP was developed using a combination of computational screening and 
structure-guided optimization and possesses substantially improved bioactivity relative 
to the sulfonamide agonists quinabactin and AMF4 in both wheat, tomato, and 
Arabidopsis. ANT was developed using click chemistry to explore substitutions at the 
4’-tunnel. I will additionally describe a PYR1/PP2C-derived chemical-induced 
dimerization module that is insulated from endogenous signaling; this engineered 
dimerization module provides a simple platform technology for programming crops with 
agrochemical-controlled traits. 
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THERE AND BACK AGAIN: A HORMONOLOGIST’S JOURNEY 

 

 

J. Kieber 1 

- Chapel Hill, Nc (United States) 

 
 

ABSTRACT 

Cytokinin is perceived by a receptor family similar to bacterial two-component histidine 
kinases. We are exploring how cytokinin, acting through a two-component 
phosphorelay, modulates distinct responses in different cell types throughout plant 
development. Cellular context underlies the specificity of cytokinin action, and it is 
defined by several factors, including partner transcription factors and the chromatin 
landscape of the target cells. We have defined a number of transcription factors that 
interact with the type-B ARRs, which act at the apex of the cytokinin-regulated 
transcriptome, including the CRFs, BPCs, and HY5. These type-B ARR partner 
transcription factors contribute to the specific response of cytokinin among various 
plant tissues. Differences in the chromatin landscape of target cells also impact the 
response to cytokinin. We have used ATAC-Seq to define how chromatin accessibility 
affects the transcriptional response to cytokinin and how cytokinin in turn modulates 
the chromatin landscape. 

                Ethylene, like cytokinin, is perceived by a receptor similar to two-component 
hybrid sensor kinases. 1-aminocyclopropane-1-carboxylic acid (ACC) is the direct 
biosynthetic precursor to ethylene in plants. We have uncovered a signaling role for 
ACC in regulating cell wall synthesis, independent of its conversion to ethylene. This 
pathway regulates CESA function, which catalyzes the synthesis of cellulose in the cell 
wall, and our studies suggest that ACC acts to negatively regulate cellulose synthesis. 
We have performed a genetic screen for genes involved in the response to ACC and 
have identified several genes corresponding to these ACC-resistant mutations. 
 

SILVER MEDAL PRESENTATION  



4 

S3 

 

STRUCTURAL VARIATION OF CYTOKININ CONTROLS THE ACTION 

SPECIFICITY 

 

 

H Sakakibara 1 

Nagoya University - Nagoya (Japan) 

 
 

ABSTRACT 

Cytokinins (CKs) play a crucial role in regulation of plant growth and development. 
When CK action is properly regulated within a permissible range, it leads to useful 
traits for us. However, when it is over-effect, it causes negative results. For instance, 
some phytopathogenic bacteria produce excess amounts of CKs and induce abnormal 
morphogenesis. We have identified key genes for CK biosynthesis and transport in 
plants. Detailed studies on themutants show that trans-zeatin (tZ) is important for the 
normal growth of shoot rather than that of root, suggesting a mechanism that 
modulates physiological function of CKs by modification of the side-chain structures. 
Furthermore, physiological effects of root-derived tZ via xylem on shoot morphology 
were different from those of tZ riboside. These findings suggest that complex action of 
long-distantly transported CKs could be organized by the side chain structure and the 
dependency of the activation pathway. In addition, we have recently identified a novel 
form of CK produced by a phytopathogen, whose side chain is methylated (MeCK). 
MeCKs were retained longer in planta than canonical CKs and were poor substrates 
for a CKX, suggesting enhanced biological stability. I will overview CK biosynthesis 
and transport system, and discuss the physiological importance of CK structural 
variation.  
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