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Mechanical feelings are closely related to life activities




Mechanosensory related molecules in different organisms
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The first identified class of cationic mechanotransducers in mammals
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Gating mechanism and electrophysiological properties
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Expression and physiological roles of Piezos

(Wu et al., 2017)



Lacking of pharmacological tools and unclear mechanisms hamper researches of Pieoz1l
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Research purposes

 Structure prediction and functional analysis

* Molecular docking of Yoda1 and Piezo1



Needle Piezo family in Mouse for alignment
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Piezol (Mus musculus) b
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Descriptian

jiezo-type machanosensilive ion channal companent 1 isaform X5 [Rhingpithecus raxallana]
jiszo-type mechanosensitive ion channel component 1 isoform X1 [Trachypithecus francoisi]

PREDICTED: piezo-type mechanosensitive ion channel companent 1 isoform %3 [Macaca fas...

Scientific Name

Rhinopithecus raxsllana
Trachypithecus francoisi

Macaca fascicularis

piszo-type ion 1 isoform X3 | roxsllans]  Rhinopithecus roxsllana
piszo-type five ion channel component 1 isoform X1 [Chiorosebus sabasus] Chlorocebus sabagus

iazo-typa machanosensitiva ion channel component 1 isoform X1 [Piliocalobus taphrosceles

piezo-typa ion channel companent 1 isaform X2 [Rhinopithecus raxeliana]

iszo-type mechanosensitive ion channsl component 1 isoform X1 [Macaca mulatta]

piezo-typa ion 1 isaform X2 [Macaca nemestrina]
piszo-type ion 1 isaform X1 [ roxsliana]
iezo-type mechanosensitive ion channel component 1 isoform X1 [Macaca nemestrina]

PREDICTED: piszo-typs mechanosensitive ion channel component 1 isoferm X5 [Cercocebus...
PREDICTED: piezo-type meshanosensiive ion channel companent 1 isoform X1 [Macaca fas...

Piliocolobus tephroscsles

Rhinopithecus raxellana
Macaca mulatia

Macaca nemaslrina
Rhinapithecus raxellana
Macaca nemestrina
Carcocebus atys
Macaca fascicularis
Hylobates moloch

piezo-type o channel component 1 isaform X1 [Hylahates moinch]

PREDICTED: piezo-type mechanosensitive ion channel component 1 isoferm %3 [Cercocebus...
PREDICTED: piszo-typs mechanossnsitive ion channal companent 1 isofarm X2 [Cercacabus....

piezo-type jon channel component 1 isafarm X2 [Otolemur garnetii]

Cercocebus atys
Cercocebus atys

Otolemur gamatti

PREDICTED: piszo-type

channal component 1 [Mandrifus leucophasus;

Mandrillus lsucophasus

PREDICTED: piezo-typs mechanosensitve ian channel component 1 isofarm X1 [Cercocebus... Carcocsbus alys
jiazo-type mechanosensilive ion channel component 1 isaform X5 [Calithrix jscchus] Calithsix jscchus
piezo-type mechancsensitve ion channel component 1 isaform X2 [Pongs abelil] Pongo abeli
piszo-type fi ion 1 isoform X1 [Pan iroglodytes] Pan troglodytes
piezo-type ion channel companent 1 isoform X3 [Pan paniscus] Pan paniscus
piez0-typa machanosensita ion channel component 1 isoform X4 [Calithrix jacchus Calthiix jacchus
jiazo-type machanosensifive ion channel companent 1 isaform X1 [Pongo abeli] Pongo abeli
jiazo-type mechanosensilive ion channsl component 1 isoform X2 [Callithrix jacchus] Calithsix jacchus
piszo-type o channel component 1 isoform X2 [Trachypithecus francois]  Trachypithecus francoisi
piszo-type five ion channel component 1 issform X1 [Pan paniscus] i
iez0-type mechanosensifive ion channel component 1 isoform X1 [Calithrix jacchug Calthiix jacchus
jiszo-typs mechanosensitive ion channel component 1 isaform X2 [Chiorocebus sabasus Chiorocebus sabasus
piszo-type ion channel companent 1 isoform X8 [Gabus imitator] Gebus imitator
iazo-type machanosensifive ion channel component 1 isoform X2 [Macaca mulatia) Macaca mulatia
piezo-type ion channel companent 1 isoform X2 [Pilioalob Piliocolobus tephrosceles
jiszo-type mechanosensitivs ion channel component 1 isoform X4 [Rhinopithecus roxellana]  Rhinopithecus roxsllana
piezo-type ion channel component 1 isaforrn XB [Callithrix jacchus] Callthsix jacchus

piszo-typs ion 1 isoform X3 [Macaca

Macaca nemestrina

iez0-type mechanosensitive ion channel component 1 isaform X7 [Cebus imitator]

Cebus imitaior

iszo-typs mechanosensifive ion channel component 1 isaform X2 [Hyiohates moloch Hylobates molach
PREDICTED: piezo-type mechanosensitive ian channel component 1 isoform X2 [Macaca fas... Macaca fascicularis
piszo-typs machanosenitia ion channal component 1 isoform X6 [Cabus imitator] Cabus imitator
PREDICTED: piezo-type mechanosensitive ion channel companent 1 isofarm X4 [Cersasebus... Carocebus atys
piez0-typa machanosensitie ion channel component 1 isoform X8 [Sapajus apella] Sapajus apella
piezo-type ion channs! component 1 isaform X5 [Cabus imitator] Cabus imitator
piezo-typs ion 1 isaform X3 [Cabus imitator] Cabus imitator

iezo-type machanosensitive ion channel component 1 isoform X7 [Sapajus apsila)

jiszo-type mechancsensitive ion channsl companent 1 isaform X2 [Pan froglodytes]

piezo-type mechanosensitive ion channel companent 1 isaform X1 [Cabus imitator]

Sapajus apslls
Pan troglodyles

Cebus imitaios

iszo-type mechanosensifive ion channel component 1 isaform X2 [Cabus imitator Cebus imitator
piezo-type ion channel companent 1 isoform X3 [Pongo abeli] Pongo abeli
iaz0-type mechanosensitivs ion channel component 1 isaform X5 [Sapajus apeila Sapajus apslia
iazo-type mechanosensitive ion channel component 1 isoform X5 [Sapajus apell] Sapajus apella
jiazo-type mechanossnsifive ion channel component 1 isoform X2 [Pan paniscus] Pan paniscus
piszo-type ion channel component 1 isform X3 [Callithrix jacchus] Calithvix jacchus
piszo-type ion 1 isoform X3 [Sapajus apeila] Sapajus apslla
iazo-type mechanasensitive ion channel component 1 isoform X1 [Sapajus apels] Sapajus apslia
jiszo-type mechanosensitive ion channel component 1 isoform X2 [Sapajus apella Sapajus apslla
piezo-type five ion channel component 1 isaform X4 [Cabus imitator] Cebus imitator

jiazo-type mechanosensilive ion channel component 1 isoform X1 [Microcebus murinus]

piezo-type ion channel companent 1 [Papia anubis]

jiszo-type machanosensitive ion channal component 1 isoform X3 [Chinrocabus sabasus]

piezo-type ion 1 isaform X2 murinus]

piszo-type ion 1 isoform X4 [Sapajus apeila]

iz0-type machanosensitive ion channel component 1 [Actus nancymase]

PREDIGTED: piszo-type mechanosensitive ion channel componsnt 1 [Propithecus coguerali

PREDICTED: piezo-typs mechanosensitive ion channel companant 1 [Colobus angelensis pal

piezo-type mechanosensitive ion channal companent 1 isoform X3 [Trachypithecus francol

Microcabus murinus

Papig anubis

Chinrocebus sabagus

Microcebus murinus
Sapajus apslia
Aotus nancymaas
Propithecus cogquarsli

Calobus angolansis palliatus
Trachypithecus francoisi

piezo-type ion channel companent 1 isoform X4 [Macaca

Macaca nemestrina

PREDICTED: piezo-typs mechanosensitive ion channal camponant 1 isoform X6 [Cersacebus... Carcocebus atys
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2240

Accession

XP_030780187.1

|

XP_033075221.1
XP_005592833.1

|

XP_030780185.1
XP_007992534.2
XP_026303151.1
XP_030780184.1
XP_028696932.1
XP_011751602.1
XP_030780183.1
XP_011751600.1
XP_011923129.1
XP_015298424.1
XP_033012098.1
XP_011922878.1
XP_0119228851
XP_0178B7511.1
XP_011827851.1
XP_011922804.1
XP_035137966.1
XP_024088739.1

|

|

|

|

|

XP_016785866.2
XP_034796799.1
XP_035137965.1
XP_024088738.1
XP_035137962.1
XP_033075222.1

|

XP_034796795.1
XP_035137961.1

XP_037BE4077.1
XP_017369393.1
XP_028606933.1
XP_026303152.1
XP_030780186.1
XP_035137967.1
XP_011751603.1
XP_017369391.1

|

XP_032012099.1
XP_015298425.1
XP_037588193.1
XP_011923068.1
XP_032140569.1
XP_017383387.1
XP_037589191.1
XP_032140568.1

|

|

|

XP_016785867.2
XP_037589189.1

XP_037589190.1
XP_024088740.1
XP_032140567.1
XP_032140566.1
XP_034796798.1
XP_035137963.1
XP_032140564.1
XP_032140562.1

|

XP_032140563.1
XP_037589192.1
XP_013592580.3
XP_031514485.1
XP_007982535.3
XP_020138355.1
XP_032140565.1
XP_021526701.1
XP_012513142.1
XP_011783489.1
XP_033075233.1
XP_011751604.1
XP_011923204.1

|

|




Piezol (Mus musculus) blast in UniprotKB/Swiss-Prot
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Description Scientific Name Mt [More] i uery: - e |t Accession

Score Score Cover value Ident Len

RecName: Full=Piezo-type mechanosensitive ion channel component 1; AltName: Full=Membrane protein ind... Rattus norvegicus 4627 4627 100% 00 9349% 2535 QOKL00.3

RecName: Full=Piezo-type mechanosensitive ion channel component 1; AltName: Full=Membrane protein ind... Homo sapiens 3896 3896 100% 0.0 80.19% 2521 Q925084

RecName: Full=Piezo-type mechanosensitive ion channel component 2; AltName: Full=Protein FAM38B [Hom... Homo sapiens 1023 2197 97% 0.0 43.35% 2752 Q9H5I5.2

RecName: Full=Piezo-type mechanosensitive ion channel component [Drosophila melanogaster] Drosophila mela... 459 1023 88% 7e-129 26.87% 2551 M9MSGS8.1

RecName: Full=Piezo-type mechanosensitive ion channel component 1 [Caenorhabditis elegans] Caenorhabditis ... 451 750 95% 1e-126 31.20% 2442 AOAO061ACU2.1

RecName: Full=Protein PIEZO homolog_[Dictyostelium discoideum] Dictyostelium dis... 222 269 29% 2e-56 25.55% 3080 Q54552.1

RecName: Full=Piezo-type mechanosensitive ion channel homolog [Arabidopsis thaliana] Arabidopsis thali... 196 239 26% 2e-48 27.30% 2462 F4IN58.1
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Reviewed Piezo family in UniprotKB
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E2]JF22 PIEZ1_MOUSE ﬁ Piezo-type mechanosensitive Piezol Fam38a Mus musculus (Mouse) 2,547

ion cha..

Q92508 PIEZ1_HUMAN 5 Piezo-type mechanosensitive PIEZO1 FAM38A, KIAA0233 Homo sapiens (Human) 2,521
ion cha...

[ Q9H5I5 PIEZ2_HUMAN ﬁ Piezo-type mechanosensitive PIEZO2 C180rf30, C180rf58, FAM38B Homo sapiens (Human) 2,752
ion cha...

(1 Q8CD54 PIEZ2_MOUSE 5 Piezo-type mechanosensitive Piezo2 Fam38b Mus musculus (Mouse) 2,822
ion cha...

(  QOKLOO PIEZ1_RAT ﬁ Piezo-type mechanosensitive Piezol Fam38a Rattus norvegicus (Rat) 2,535
ion cha...

 AOAO061ACU2 PIEZ1_CAEEL 5 Piezo-type mechanosensitive pezo-1 C10C5.1 Caenorhabditis elegans 2,442
ion cha...

(1 M9MSGS8 PIEZO_DROME ﬁ Piezo-type mechanosensitive Piezo CG18103 Drosophila melanogaster 2,551
ion cha... (Fruit fly)

Reviewed Piezo family in MEGA

SpeciesiAbbry | Group Mame

1. PIEZ1 MOUSE -MEPHVLEABLYWLLLPCHLLAABLLRFNALBLVYLLFLLLLP@WL
2. PIEZ1 HUMAN -MEPHVLEAVLYBMLLLPCALLAACLLRFEELELVYLLFLLLLPWF
3. PIEZ2 MOUSE -MABEvvCcBLI FRLLLPICLAVACAFRYNEBLEBFVYLIYLLLIPLF
4. PIEZ1 CAEEL MEVPPLLKEBCVVKLLLPAALLAAAI IRPEBFLEBIBYvLLALVEAVL
5. PIEZ2 HUMAN -MABEVVCEBLI FRLLLPICLAVACAFRYNEBLEFVYLIYLLLIPLF
6. PIEZ1 RAT -MEPHVLEABLYBWMLLLPCHLLAABLLRFNALBLVYLLFLLLLPWL
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Reviewed Piezo family in MEGA
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Piezol (Homo sapien) predicted on Phyre2 web
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The Phyre2 web portal for protein modeling, prediction and analysis Kelley LA et al. Nature Protocols 10, 845-858 (2015)



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



Clash Analysis
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Molecular docking of Yodal and Piezol
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Structure of Piezol and Yodal




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
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Result
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Thanks for your attention!
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