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A comparative view of the signaling mechanism through the G-protein in animal and plant cells. 

We propose that GCR1 could help regulate the GP

GCR1 not required? Urano et al. Open biology. 2013;3: 120186. (image source)
Self-activation of alpha subunit: Johnston et al. 2007. Proceedings of the National Academy of Sciences of the United States of America, 104(44)
GCR1, the putative Arabidopsis G protein-coupled receptor gene is cell cycle-regulated, and its overexpression abolishes seed dormancy and 
shortens time to flowering. Colucci et al. 2002. Proceedings of the National Academy of Sciences. 
CR1 and GPA1 coupling regulates nitrate , cell wall , immunity and light responses in Arabidopsis. Chakraborty et al. 2019. 
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A comparative view between networks found in animal GPCRs and GCR1

animal GPCR networks
GCR1 network
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Although RGS1 is a regulatory protein of GPA1, GCR1 is needed to keep the inactivation on the GP

Several active states per GPCR: Gray et al. Proceedings of the National Academy of Sciences of the United States of America 2014 Jan 7,;111(1):12.
Evidence of heterotrimer signalling in plants: Chen et al. PLANT PHYSIOLOGY 2006, 141(3)
GCR1 internalization: Pandey and Assmann The Plant Cell, , 2004. 16(6)
CR1 and GPA1 regulate DNA synthesis through PI- PLC activation and IP3 and DAG production. Apone et al. PLANT PHYSIOLOGY, 2003. 133(2)

Synergistic activity of RGS1 and GCR1 regulating the G-protein signaling pathway



Futile cycle

Is RGS1 hyper-activated?
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Prediction of the starting tertiary structure of GCR1 from its primary sequence
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Prediction of TM regions

Bray, J. K.; Abrol, R.; Goddard, W. A.; et al. Proceedings of the National Academy of Sciences. 2014

BiHelix and SuperBiHelix sampling

we found that PE2R3 is the best template to generate the initial GCR1 structure.

GCR1 has no crystal structure, we predicted its tertiary structure using GEnSeMBLE complete sampling
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Prediction of the tertiary structure of GCR1 from its primary sequence

Selected 7TM bundles based on energy and diversity of the angles evaluated.
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Prediction of the tertiary structure of GCR1 using the GEnSemBLE complete sampling.
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GCR1 has the 7TMD similar to those found in animal GPCRs.
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Annealing and MD simulation of SuperBiHelix's newly constructed GCR1 structures

Stable SBs Transient SBs
GCR1 has an stable packaging similar to that found in animal GPCRs, then, GCR1 would be a first confirmed plant homolog GPCR
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Docking and MD simulation of GCR1 with abscisic acid (ABA) and gibberellin A1 (GA1)

ABA-GCR1 GA1-GCR1

So, it is possible that ABA and GA1 are producing antagonistic effects after binding to GCR1

ABA case GA1 case
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Docking and MD simulation of GCR1 with abscisic acid (ABA) and gibberellin A1 (GA1)

orange = GCR1
cyan = ABA-GCR1

orange = GCR1
green = GA1-GCR1

green = GA1-GCR1
cyan = ABA-GCR1

Stable SBs in GA1-GCR1 docked structure Stable SBs in ABA-GCR1 docked structure

ABA and GA1 binding induces conformational changes in GCR1 that might affect the coupling with GPA1.
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Docking and MD simulation of GCR1 with abscisic acid (ABA) and gibberellin A1 (GA1)

GCR1 can be mediating agonist and negative agonist mechanisms to activate or inactivate GPA1
The crystal structure of a self-activating g protein α-subunit reveals its distinct mechanism of signal initiation. Jones, J. C.; Duffy, et al. Science Signaling 2011
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Thanks
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