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Mechanical feelings are closely related to life activities



Mechanosensory related molecules in different organisms

(Kung et al., 2010; Lumpkin et al., 2010）



The first identified class of cationic mechanotransducers in mammals 

(Wang et al.,2019;Kefauver et al.,2020;Coste et al., 2010) 



Overall architecture

(Wang et al., 2018) 



Gating mechanism and electrophysiological properties

(Wu et al., 2017;Coste et al., 2010) 



Expression and physiological roles of Piezos

(Wu et al., 2017) 



Lacking of pharmacological tools and unclear mechanisms hamper researches of Pieoz1

(Lacroix et al., 2018;Wang et al.,2018) 



Research purposes

• Structure prediction and functional analysis

• Molecular docking of Yoda1 and Piezo1



Needle Piezo family in Mouse for alignment

No response to Yoda1

Lacroix et al., 2018



Piezo1 (Mus musculus) blast in Refseq_protein (in primates)



Piezo1 (Mus musculus) blast in UniprotKB/Swiss-Prot



Reviewed Piezo family in UniprotKB

Reviewed Piezo family in MEGA



Reviewed Piezo family in MEGA

Maximum Likelihood method Neighbor-Joining method Minimum Evolution method



The Phyre2 web portal for protein modeling, prediction and analysis Kelley LA et al. Nature Protocols 10, 845-858 (2015)

Piezo1 (Homo sapien) predicted on Phyre2 web

Coste et al., 2015Piezo1_Mouse



ProQ2 quality assessment

Improved model quality assessment using ProQ2. Arjun Ray, Erik Lindahl and Bjorn Wallner. BMC Bioinformatics 2012, 13:224.

Alignment Confidence



Clash Analysis

Conservation Mutational sensitivity



Molecular docking of Yoda1 and Piezo1



Structure of Piezo1 and Yoda1



Protocol

1. Process protein and ligand：

Add hydrogen and charges

2. Grid protein and ligand

3. Dock ligand into grid box：

Genetic algorithm

4. Visualization



Result



Reference

Wang, L., Zhou, H., Zhang, M. et al. (2019).Structure and mechanogating of the mammalian tactile channel 
PIEZO2. Nature 573, 225–229
Wu, J., Lewis, A. H., & Grandl, J. (2017). Touch, Tension, and Transduction - The Function and Regulation of Piezo 
Ion Channels. Trends in biochemical sciences, 42(1), 57–71. 
Wu, J., Lewis, A.H., and Grandl, J. (2017a). Touch, Tension, and Transduction - The Function and Regulation of 
Piezo Ion Channels. Trends Biochem Sci 42, 57-71. 
Coste,  B.,  Mathur,  J. et al. (2010). Piezo1 and Piezo2 Are Essential Components of Distinct Mechanically 
Activated Cation Channels. Science 330, 55-60.
Lumpkin, E.A., Marshall, K.L., and Nelson, A.M. (2010). The cell biology of touch. J Cell Biol 191, 237-248. 
Wang Y, Chi S, et al. (2018). A lever-like transduction pathway for long-distance chemical- and mechano-gating of 
the mechanosensitive Piezo1 channel. Nat Commun. Apr 3;9(1):1300
Kefauver, J M et al. (2020).Discoveries in structure and physiology of mechanically activated ion channels. 
Nature vol.7835 : 567-576
Wang, L., Zhou, H., et al. (2019). Structure and mechanogating of the mammalian tactile channel 
PIEZO2. Nature, 573(7773), 225–229. 
Lacroix, J. J., et al. (2018). Probing the gating mechanism of the mechanosensitive channel Piezo1 with the small 
molecule Yoda1. Nature communications, 9(1), 2029. 



Thanks for your attention!
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