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535  Figure 3. Indentation responses of hPiezo2min, hPiezo2max, hPiezo2min+35, and hPiezo2max-3s.
536 A, Left: schematic of experimental setup and brightfield image showing mechanical poke

537  stimulation of a cell using a blunt glass probe (blue) and recording in the whole-cell patch-clamp
538  configuration. Right: Indentation-step protocol (A = 1 um) and currents recorded from Neuro2A-
539  Piezo1ko cells heterologously expressing hPiez02umin, hPiez02max, hPi€z02min+35, Or hPieZ02max-
540 35 B, Average indentation response curves for hPiezo2min (n = 16), hPiez02max (n = 14),

541  hPiez02min+3s (n = 16), and hPiezo2max-35 (n = 16). Data are plotted as mean + S.E.M. C,

542  Indentation threshold values for all individual patches shown in (B). Bars indicate the

543  meantS.E.M. Mean values for indentation threshold (d) are as follows: hPiezo2mi» d = 5.2+0.5
544  um; hPiezo2max d = 3.8+0.3 um; hPiez02min+35 d = 3.8+0.1 um; hPiez02max-35 d = 4.8+0.3 um.

545  Significance was determined using a one-way ANOVA (F = 4.2, p = 0.009) and Tukey’s HSD

546  post-hoc comparison (hPiezo2min/hPiez02max, p = 0.03; hPiez02i/hPiezo2min+3s, p = 0.03).


https://doi.org/10.64898/2026.02.16.706133
http://creativecommons.org/licenses/by/4.0/

bioRxiv preprint doi: https://doi.org/10.64898/2026.02.16.706133; this version posted February 17, 2026. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made
available under aCC-BY 4.0 International license.

Figure 4
A E

hPiezo1 hPiezo2,,....., ll—FAER——
hPiezo1.1
hPiezo1 hPiezo1.1 hPiezo2 . .,
0 mmHg 0 mmHg
-80 mmHg -80 mmHg

50pA|
100 ms
e hPiezo1 e hPiezo1.1 e hPiezo2 hPiezo2
max variant 2
£12 12
£1.0 : £
35 3
O 0.8 o
B o6 K
N N
Té; 0.4 Té;
5 0.2 S é
Z00 =~—~—7—"T—"T—"T—T—T— Z00 ——r——T—T—7—1—
01 2 3 4 5 6 7 8 01 2 3 4 5 6 7 8
Tension (mN/m) Tension (mN/m)
s 6 whx 8 *
7 71 °
5
=2 €4 z 3
ES - 2 =+ ES
= 44 %, ° é 5 .‘ € 41940
@ Z3]% 5 298 =3
2 ? o = 2
1 °Se L4 14 @ 1 o TET
0 0-— T 01— T
o a" N 2 &
Q\Qﬂ’ o 49{1’@ & 1 a &
A A N2 0"1' X4 0"[;
AN A A
S Q\Q' AN Q\Q’
< AN
0.8 — hPiezo1 — hPiezo1.1
0.6 E
=
= 04+ (—Dq
= 0.24 (o)
£l 1
~ 00 T T T T T T T T T 1
2 0 1 2 3 4 5 6 7 8 9 10
=
é 08+ — hPiezo2, hPiezo2 .,
S 06+ 5
& 0.4 (3|>
)
°*] \ g
0.0 T T T T T T T T T 1
0 1 2 3 4 5 6 £ 8 9 10
547 Tension (mMN/m)

548  Figure 4. Comparison of physiological Piezo variant tension sensitivities.
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549 A, Top: Schematic showing the alternatively spliced exons present in hPiezo1 and hPiezo1.1.
550  Bottom: Pressure-step protocol from 0 to -80 mmHg (A = -5 mmHg) and representative currents
551  recorded from Neuro2A-Piezo1ko cells heterologously expressing hPiezo1 or hPiezo1.1. B,

552  Mean tension response curves for hPiezo1 (n = 21) and hPiezo1.1 (n = 8). Data are

553  represented as normalized averages + S.E.M with Boltzmann fits. C, Tso and k values from

554  tension response curves from all individual patches from shown in (B). Error bars indicate

555  meantS.E.M. Mean values for Tsp and k are as follows: hPiezo1 Tsp = 2.4+0.1 mN/m, k =

556  2.5+0.3 m/mN; hPiezo1.1 Tso = 1.7+0.1 mN/m, k = 3.0+0.4 m/mN. Significance was determined
557  using Welch’s unpaired t-test (Tso: t = 4.7, p = 0.002; k: t = 1.1, p = 0.3). D, Tension sensitivity
558  curves for hPiezo1 and hPiezo1.1 (top) and hPiezo2yi,, hPiezo2xax, and hPiezo2 variant 2

559  (bottom). The range of tension that leads to membrane rupture (lytic tension) is indicated in

560  blue. E, Top: Schematic showing the alternatively spliced exons present in hPiezo2 variant 2.
561  Bottom: Pressure-step protocol from 0 to -80 mmHg (A = -5 mmHg) and representative currents
562  recorded from Neuro2A-Piezo1ko cells heterologously expressing hPiezo?2 variant 2. F, Mean
563  tension response curves for hPiezo2mi» (n = 17) and hPiezo2 variant 2 (n = 14). Data are

564  represented as normalized averages + S.E.M with Boltzmann fits. G, Tso and k values of tension
565  response curves from all individual patches from shown in (F). Error bars indicate meanzS.E.M.
566  Mean values for tension of half-maximal activation (Tso) and slope (k) are as follows: hPiezo2min
567  Tso=3.7£0.2 mN/m, k = 1.2+0.1 m/mN; hPiezo2max Tso = 2.0£0.1 mN/m, k = 2.3+0.3 m/mN;

568  hPiezo2 variant 2Tso = 3.6£0.2 mN/m, k = 1.520.2 m/mN. Significance was determined using a
569  one-way ANOVA (Tso: F =43.4, p < 0.0005; k: F = 7.3, p < 0.0005) and Tukey’s HSD post-hoc
570  comparison (Tso: hPiezo2max/hPiezo2 variant 2, p < 0.0005; k: hPiezo2max /hPiezo?2 variant 2, p =
571 0.03).

572
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573  Key Resources Table

REAGENT or RESOURCE | SOURCE | IDENTIFIER
Experimental models: Cell lines
Neuro2A-Piezo1ko cells Gift of Gary Lewin; N/A
Moroni et al.*3
Oligonucleotides
See Table S1-5 for primers to generate hPiezo2 and This paper N/A
hPiezo1 constructs
Recombinant DNA
Human PIEZO2-pIRES2-mCherry-WPRE (hPiezo2variant | Villarino et al.*° Construct #1
2)
Human PIEZO2max-pIRES2-mCherry-WPRE This paper Construct #8
(hPiezo2max)
Human PIEZO2max-10-pIRES2-mCherry-WPRE This paper Construct #12
(hPieZOZmax—w)
Human PIEZO2max-18-pIRES2-mCherry-WPRE (hPiezo2max-1s) This paper Construct #13
Human PIEZO2max-19-pIRES2-mCherry-WPRE This paper Construct #14
(hPieZOZmax—w)
Human PIEZO2max-22-pIRES2-mCherry-WPRE This paper Construct #15
(hPieZOZmax—ZZ)
Human PIEZO2max-33-pIRES2-mCherry-WPRE This paper Construct #16
(hPieZOZmax—33)
Human PIEZO2max-35-pIRES2-mCherry-WPRE This paper Construct #17
(hPieZOZmax—35)
Human PIEZO2max-40-pIRES2-mCherry-WPRE This paper Construct #5
(hPieZOZmax—40)
Human PIEZO2min-pIRES2-mCherry-WPRE (hPiezo2min) | This paper Construct #10
Human PIEZO2nmin-22-pIRES2-mCherry-WPRE This paper Construct #11
(hPiezo2min-22)
Human PIEZO2nmin+10-pIRES2-mCherry-WPRE This paper Construct #9
(hPiezo2min+10)
Human PIEZO2nmin+18-pIRES2-mCherry-WPRE This paper Construct #18
(hPiezo2min+18)
Human PIEZO2nmin+19-pIRES2-mCherry-WPRE This paper Construct #19
(hPiezo2min+19)
Human PIEZO2nmin+33-pIRES2-mCherry-WPRE This paper Construct #25
(hPiezo2min+33)
Human PIEZO2nmin+35-pIRES2-mCherry-WPRE This paper Construct #21
(hPiezo2min+35)
Human PIEZO2nmin+40-pIRES2-mCherry-WPRE This paper Construct #24
(hPieZOZmin+40)
Human Piezo1-pIRES2-EGFP (hPiezo1) Albuisson et al.%® Construct #26
Human Piezo1.1-pIRES2-EGFP (hPiezo1.1) This paper Construct #27
pCAG-Yellow Fluorescent Protein (YFP) https://www.addgene. | RRID:Addgene_111
org/11180/ 80
Software and algorithms
Nikon NIS-Elements https://www.microscop | RRID:SCR_002776
e.healthcare.nikon.co
m/products/software/ni
s-elements
Micro-Manager (Windows 64-bit, version 2.0.0) Edelstein et al®® RRID:SCR_000415
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https://www.microscope.healthcare.nikon.com/products/software/nis-elements
https://www.microscope.healthcare.nikon.com/products/software/nis-elements
https://www.microscope.healthcare.nikon.com/products/software/nis-elements
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Python (version 3.8.5) https://www.python.or | RRID:SCR_008394
al

Custom electrophysiology analysis Codes This paper https://github.com/Gr
andiLab

Custom image analysis Codes This paper https://github.com/Gr
andlLab

Other

High-Speed Pressure Clamp (HSPC-2-SB) ALA Scientific N/A

EPC10 amplifier HEKA Eletronik RRID:SCR_018399

CoolSNAP ES2 camera Photometrics N/A

E-625 Piezo Servo Controller Physik Instrumente N/A

574
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mPiezo2 PKTALRQRRKEKKKLAREEQKERRKGSGDGPVEWEDREDEPVKKKSDGPDNIIKRIFNILKFTWVLFLATVDSFTTWLNSISREHIDISTVLRIERCMLTREIKKGNVPT 1759

hPiezo2 PKTALRQRHKEKKRSAREERKRRRKGSKEGPVEWEDREDEPIKKKSDGPDNIIKRIFNILKFTWVLFLATVDSFTTWLNSISREHIDISTVLRIERCMLTREIKKGNVPT 1756
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Exon 40
mPiezo2 RESIHMYYQNHIMNLSRESGLDTIDEHSGAGSRAQAAHRMDSLDSRDSIS! YTEATLLISRQSTLDDLDGQDPVPKTSERARPRLRKMFSLDMSSSSADSGSVASSFPT 1869
hPiezo2 RESIHMYYQNHIMNLSRESGLDTIDEHPGAASGAQTAHRMDSLDSHDSI-SCYTEATMLFSRQSTLDDLDGQE-IPKTSERARPRLRKMLSMDMSSSSADSGSLASSEPT 1864

seokoskokkokkokkokokockokkokkokkokkkokkokkok sk kk ko ok skokskokskokkokk kckk kkokkokkk ko okkokkskokkokkokk sokskokkokkokkokkkokk  k kokokckokkokkokkok  skokkokkok

mPiezo2 QCTMLYSRQGTTETIEEVEAEAEEEVVEGLEPELHDAEEKEYAA--EYEAGVEEISLTPDEELPQFSTD--DCEAPPSYSKAVSFEHLSFASQDDSGAKNHMVVSPDDSR 1975

hPiezo2 QCTMLYSRQGTTETIEEVEAEQEEEAG-STAPEPREAKEYEATGYDVGAMGAEEASLTPEEELTQFSTLDGDVEAPPSYSKAVSFEHLSFGSQDDSAGKNRMAVSPDDSR 1973
skokok stk ok sk ok ok ok skok ok sk ok kR ok K *ok * Kk * kok kskokok kdkok kskokok *skokokksokokoRskokkoksokkok K skokokskok ok ok skokokskokok ok

™ 29 T™ 30 ™ 31
mPiezo2 TDKLESSILPPLTHELTASDLLMSKMFHDDELEESEKFYVDQPRFLLLFYAMYNTLVARSEMVCYFVIILNHMTSASIITLLLPILIFLWAMLSVPRPSRRFWMMAIVYT 2085

hPiezo2 TDKLGSSILPPLTHELTASELLLKKMFHDDELEESEKFYVGQPRFLLLFYAMYNTLVARSEMVCYFVIILNHMVSASMITLLLPILIFLWAMLSVPRPSRRFWMMAIVYT 2083
Hoo ok KRR RKCR RO oK R SRK KR ROK KRR K K SR K K K oK K oK o K K S KK K SR K SR SRR SR KoK KoK koK sk ok K o K sk o ok oK ok o ok K ook sk ok o kK o ok K ok

™ 32
mPiezo2 EVAIVVKYFFQFGFFPWNKDLEIYKERPYFPPNIIGVEKKEGYVLYDLIQLLALFFHRSILKCHGLWDEDDIVDSNTDKEGSDDELSLDQGRRGSSDSLKSINLAASVES 2195
hPiezo2 EVAIVVKYFFQFGFFPWNKNVEVNKDKPYHPPNIIGVEKKEGYVLYDLIQLLALFFHRSILKCHGLWDEDDMTESGMAREESDDELSLGHGRRDSSDSLKSINLAASVES 2193
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mPiezo2 VHVTFPEQPAAIRRKRSCSSSQISPRSSFSSNRSKRGSTSTRNSSQKGSSVLSLKQKSKRELYMEKLQEHLIKAKAFTIKKTLQIYVPIRQFFYDLIHPDYSAVTDVYVL 2305

hPiezo2 VHVTFPEQQTAVRRKRSGSSSEPSQRSSFSSNRSQRGSTSTRNSSQKGSSVLSIKQKGKRELYMEKLQEHLIKAKAFTIKKTLEIYVPIKQFFYNLIHPEYSAVTDVYVL 2303
sokoksokdokk K kokokokok oksk ok skokokskokokoRokok okl skokokoR ik koo Rk ok skoskok skokskok sk sk sk koksksk o ok sk sk ko stk R Kok ok ok skokokokok sokskok  kokokok  skok sk ok skok ok ok

™ 33 ™ 34 T™ 35 ™ 36
mPiezo2 MFLADTVDFIIIVFGFWAFGKHSAAADITSSLSEDQVPGPFLVMVLIQFGTMVVDRALYLRKTVLGKVIFQVILVFGIHFWMFFILPGVTERKFSQNLVAQLWYFVKCVY 2415

hPiezo2 MFLADTVDFIIIVFGFWAFGKHSAAADITSSLSEDQVPGPFLVMVLIQFGTMVVDRALYLRKTVLGKVIFQVILVFGIHFWMFFILPGVTERKFSQNLVAQLWYFVKCVY 2413
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Anchor Outer Pore Helix
mPiezo2 FGLSAYQIRCGYPTRVLGNFLTKSYNYVNLFLFQGFRLVPFLTELRAVMDWVWTDTTLSLSSWICVEDIYAHIFILKCWRESEKRYPQPRGQKKKKAVKYGMGGMIIVLL 2525

hPiezo2 FGLSAYQIRCGYPTRVLGNFLTKSYNYVNLFLFQGFRLVPFLTELRAVMDWVWTDTTLSLSSWICVEDIYAHIFILKCWRESEKRYPQPRGQKKKKVVKYGMGGMIIVLL 2523
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ap
mPiezo2 ICIVWFPLLFMSLIKSVAGVINQPLDVSVTITLGGYQPIFTMSAQQSQLKVMDNSKYNEFLKSFGPNSGAMQFLENYEREDVTVAELEGNSNSLWTISPPSKQKMIQELT 2635

hPiezo2 ICIVWFPLLFMSLIKSVAGVINQPLDVSVTITLGGYQPIFTMSAQQSQLKVMDQQSFNKFIQAFSRDTGAMQFLENYEKEDITVAELEGNSNSLWTISPPSKQKMIHELL 2633
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mPiezo2 DPNSCFSVVFSWSIQRNMTLGAKAEIATDKLSFPLAVATRNSIAKMIAGNDTESSNTPVTIEKIYPYYVKAPSDSNSKPIKQLLSENNFMNITIILFRDNVTKSNSEWWY 2745

hPiezo2 DPNSSFSVVFSWSIQRNLSLGAKSEIATDKLSFPLKNITRKNIAKMIAGNSTESSKTPVTIEKIYPYYVKAPSDSNSKPIKQLLSENNFMDITIILSRDNTTKYNSEWWY 2743
sk okokokskokdokokkokk  kokakok skokskokkok ok ok ok ok ok dok o kokskokokskokok kokokok stk sk kR sk sk ok sk ok ok sk sk ok sk sk RSk Rk kKRR kR skokokokok kokk ok kokokokok ok

Inner Pore Helix C-Terminal Domain
mPiezo2 LNLTGSRIFNQGSQALELVVFNDKVSPPSLGFLAGYGIMGLYASVVLVIGKFVREFFSGISHSIMFEELPNVDRILKLCTDIFLVRETGELELEEDLYAKLIFLYRSPET 2855

hPiezo2 LNLTGNRIYNPNSQALELVVFNDKVSPPSLGFLAGYGIMGLYASVVLVIGKFVREFFSGISHSIMFEELPNVDRILKLCTDIFLVRETGELELEEDLYAKLIFLYRSPET 2853
FRAKK KK KRR KKK KKK K oK K K K o K oK K K oK oK K K o K oK oK o K o K K oK K K o K oK o oK K K K oK oK o K oK K K K oK K oK oK K oK o K oK SR K K K o K oK oK K K K oK oK o K

mPiezo2 MIKWTREKTN 2865

hPiezo2 MIKWTREKTN 2863
sk ok sk ok koK ok ok

Supplemental Figure 1. Sequence alignment and structural annotation of mouse and
human Piezo2. Sequence alignment of mouse and human Piezo?2 with all exons present.
Alternatively spliced exons are highlighted by boxes, main structural features of mouse Piezo2

(PDB: 6KG7) are colored red, and domains that are not structurally resolved are shaded in grey.
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Supplemental Figure 2. Removal of exon 22 from hPiezo2m.x and hPiezo2nin.

A, Schematic showing the alternatively spliced exons present in hPiez02min-22 and hPiez02max-22.

B, Top: Pressure-step protocol from 0 to -80 mmHg (A = -5 mmHg) and representative currents

recorded from Neuro2A-Piezo1ko cells heterologously expressing hPiezo2min-2o, hPiez02max-22, Or

YFP. C, Peak current amplitudes obtained with the above protocol from cells expressing

hPiezo2min, hPiez02nmin-22, hPiez02max, hPiez02max-22, or YFP alone. The red dashed line

illustrates the 20 pA threshold above which patches were used for analyzing tension responses.

The number of patches with peak currents > 20 pA and the total number of patches are shown

above. D Indentation-step protocol (A = 1 um) and currents recorded from Neuro2A-Piezo1ko

cells heterologously expressing hPiezo1, hPiezo2min-22, hPiez02max-22, or YFP. E, Mean
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indentation response curves for hPiezo1 (n = 10), hPiezo2min-22 (n = 7), hPiez02max-22 (n = 7), and
YFP (n = 7). Data are represented as meantS.E.M. Peak current amplitude values for all
individual patches shown in (D). Bars indicate the meantS.E.M. F, Mean values for peak
current amplitude are as follows: hPiezo1 = 3,553+687 pA; hPiezo2min-22 = 101 pA; hPiezo2max-
22 = 1211 pA; YFP = 61 pA. Significance was determined using a one-way ANOVA (F = 16.2, p
< 0.005) and Tukey’s HSD post-hoc comparison (hPiezo1/hPiezo2nmin-22, p < 0.005;

hPiezo1/hPiez02max-22, p < 0.005; hPiezo1/YFP, p < 0.005).
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Supplemental Figure 3. Peak currents and individual tension responses for hPiezo2max(,)

and hPiezo2nin+) constructs. A, Peak current amplitudes obtained from Neuro2A-Piezo1ko

cells heterologously expressing hPiezo2max.) and hPiezo2min+) constructs. The red dashed line

illustrates the 20 pA threshold above which patches were used to calculate tension responses.
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The number of patches with a peak current > 20 pA and the total number of patches are shown
above. B, Normalized tension response for all hPiezo2max.) constructs. Each point represents
the tension and normalized current value elicited by one pressure step. C, Same as in (B), but

for all hPiezo2min+) constructs.


https://doi.org/10.64898/2026.02.16.706133
http://creativecommons.org/licenses/by/4.0/

bioRxiv preprint doi: https://doi.org/10.64898/2026.02.16.706133; this version posted February 17, 2026. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made
available under aCC-BY 4.0 International license.

Supplemental Figure 4
A

10 o hPiezo2

5}”” ﬂ[ﬂ”ﬂﬂﬂ]ﬂﬂhﬂ
0 :

10 4 hPiezo2

51 “m“h
0 H

10 4 hPiezo2,. .,

5} H i H[ﬂﬂmm m[
0 H

Piezo2

1040 max-35
0 H

1 10 100 1000 10000

Count

Peak current (pA)

40

41

42

43

44

45

Supplemental Figure 4. Indentation-induced peak current histograms for hPiezo2nin,
hPiezo2max, hPiez02min+35, and hPiezo2max-35. A, Histograms of peak currents from all
indentation steps for each construct. The red dashed line illustrates the 10 pA peak current

level, which was used as a response threshold.
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Supplemental Figure 5
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Supplemental Figure 5. Inactivation kinetics for hPiezo2nin, hPiezo2y.x, hPiezo2min+3s, and
hPiezo2max.35. A, Representative currents recorded from final indentation step for a whole-cell
poke protocol from Neuro2A-Piezo1ko cells heterologously expressing hPiezo2mi,, hPiezo2ax,
hPiezo2min+35, or hPiezo2max-35. Currents were fit with a single exponential (red) and their rates of
inactivation (1) are follows: hPiezo2min T = 2.320.1 ms; hPiez02yax T = 3.0£0.1 ms; hPiezo2min+35 T
= 2.7+0.1 ms; hPiezo2max-35 T = 2.620.1 ms. B, Inactivation time constants from single
exponential fits to individual currents. Error bars indicate the meantS.E.M. Mean values for
inactivation (1) are as follows: hPiezo2mi, T = 4.2+0.7 ms; hPiezo2max T = 4.0£0.9 ms;
hPiez02min+35 T = 3.720.4 ms; hPiezo2max-35 T = 3.8+£0.6 ms. Significance was determined using a

one-way ANOVA (F = 0.10, p = 0.96).
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Supplemental Figure 6
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Supplemental Figure 6. Single channel conductances of hPiezo1 and hPiezo2 constructs.
A, Sequence alignment of mouse and human Piezo1 and Piezo1.1 that contain and lack exon
30, respectively. B, Representative cell-attached recordings from Neuro2A-Piezo1ko cells
heterologously expressing hPiezo1 or hPiezo1.1 at a holding potential of -100mV and their
current amplitude histograms. C, Representative current-voltage relationships generated from
Neuro2A-Piezo1ko cells expressing hPiezo1 and hPiezo1.1. Slope conductances are g =
23.8+1.0 pS (hPiezo1) and g = 33.4+0.8 pS (hPiezo1.1). D, Slope conductances from all
individual patches for hPiezo1 (n = 11) and hPiezo1.1 (n = 12). Error bars indicate mean+S.E.M.
Mean slope conductances are as follows: hPiezo1 g = 24.9+0.8 pS; hPiezo1.1 g = 33.2+0.5 pS.
Significance was determined using Welch’s unpaired t-test (t = 8.7, p < 0.0005). E, Sequence

alignment of mouse Piezo2, mouse Piezo2.1., human Piezo2n,in, and human Piezo2m.x that
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contain and lack exon 33, respectively. F, Representative cell-attached recordings from
Neuro2A-Piezo1ko cells heterologously expressing hPiezo2min, hPiez02max, Piez02min+33, OF
Piezo2max-33, at a holding potential of -100mV and their current amplitude histograms. G,
Representative current-voltage relationships generated from Neuro2A-Piezo1ko cells
expressing hPiezo2min, hPiez02max, Piez02min+33, and Piezo2max-33. Slope conductances are as
follows: hPiezo2min g = 31.7+£1.9 pS; hPiez02mnax g = 15.7£2.5 pS; Piezo2min+33 g = 17.8£2.3 pS;
Piezo2max-33 9 = 28.7+3.1 pS. H, Slope conductance values from all individual patches for
hPiezo2min (n =11), hPiezo2max (n = 10), Piezo2min+33 (n = 12), and Piezo2max-33 (n = 11). Error
bars indicate meantS.E.M. Mean slope conductances are as follows: hPiezo2ming = 32.1£1.2
pS; hPiezo2max g = 20.4+0.7 pS; hPiezo2min+33 g = 18.920.6 pS; hPiez02max-33 g = 29.7+0.6 pS.
Significance was determined using a one-way ANOVA (F = 68.8, p < 0.0005) and Tukey’s HSD
post-hoc comparison (hPiezo2max/hPiezo2min: p < 0.0005; hPiez02max/hPiez02max-33: p < 0.0005;

hPiezo2min/hPiezo2min+33: p < 0.0005).
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Supplemental Figure 7
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Supplemental Figure 7. Pressure responses of hPiezo1 and hPiezo1.1. A, Average
pressure response curves of hPiezo1 (n = 21) and hPiezo1.1 (n = 8). Data are plotted as
normalized meantS.E.M. B, Values of pressure of half-maximal activation (Pso) and slope (k)
from all individual patches. Error bars indicate meantS.E.M. Mean values for Ps, and k are as
follows: hPiezo1 Pso = 17.2+1.0 mmHg, k = 0.20+0.02 mmHg"; hPiezo1.1 Psy =

12.5+1.3 mmHg, k = 0.27+0.03 mmHg. Significance was determined using Welch’s unpaired t-

test (Psot=2.9, p=0.011; kt=2.23, p = 0.048).
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Supplemental Figure 8
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Supplemental Figure 8. Peak currents and individual tension-responses of hPiezo1,
hPiezo1.1, and hPiezo2 Variant 2. A, Peak current amplitudes from Neuro2A-Piezo1ko cells
heterologously expressing hPiezo1 and hPiezo1.1. The red dashed line illustrates the 20 pA
threshold above which patches were used for analyzing tension responses. The number of
patches with a peak current > 20 pA and the total number of patches are shown above. B,
Normalized tension responses. Each point represents the tension and normalized current value
elicited by one pressure step. C, Same as in (A) but for hPiezo2 variant 2. D, Same as in (B) but

for hPiezo?2 variant 2.
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Table S1: Primers for generating hPiezo2max starting from hPiezo2variant2 (hPIEZO2-pIRES2-
mCherry-WPRE).
Starting Unique Generated construct
construct Exon . .
primer Primer number/name
number/name added/removed .
. number (included exons)
(included exons)
5’-ggtttacctgataataaatctg
#1 1 gcgcaccccgagggce-3’ #2
(forward)
hPiez0o2variant2 +18 hPiezo2
(10, 22, 33) 5’-cgcccatttacctttgcatgac (10, 22, 18, 33)
T 2 gataaatggtgttgtcctccttgct
(reverse) tggg-3’
5-
#2 3 gcctatacatcaaaatctggce #3
(forward) gcaccccgagggce-3’
hPiezo2 +19 hPiezo2
(10, 22, 18, 33) 5'-aacttcttctttatagaatttatt | (10, 22, 18, 19, 33)
4 atcaggtaaacccgcccatttac
(reverse) ctttgcatg-3’
5’-aatcctcgctctgccaa
#3 5 agtcagttttcgtgtaccaagcct #4
(forward) gg-3’
hPiezo2 hPiezo2
t 1 ;
(10, 22, 18, 19, +35 par 5- (10, 22, 18, 19, 33,
33) 6 gcggatgcaaacttccctatg 35 part 1)
(reverse) gcccgcetgaaaggcgcttettet
ag-3’
5’-cagtacctgattagagc
#4 7 cgcaaaattcgtgtaccaagcct #5
(forward) gg-3’
hPIeZO2 +35 t 2 hPieZo2maX—40
(10, 22, 18, 19, par 5'-cagtatggttttaggcagcttt | (10, 22, 18, 19, 33,
33,35 part 1) 8 ataactgactttggcagagc-3’ 35)
(reverse)
5’-agtcggcaatcaactttgga
#5 9 tgatctcagcgaaccaacacaa #6
(forward) tgc-3’
hPiezo2max-40 +40 t 1 hPiezo2
(10, 22, 18, 19, par 5-gaagagcatagtggceteg | (10, 22, 18, 19, 33,
33, 35) 10 gtataacagctgatgctgtcgtg 35, 40 part 1)
(reverse) gct-3’
5’-gagcgggctcggceccaga
#6 11 ctgcggaagagcgaaccaac #7
+40 part 2 (forward) acaatgc-3’
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5’-actggttttaggaatttcctg
hPiezo2 12 accgtcgagatcatccaaagtt hPiezo2
(10, 22, 18, 19, (reverse) gattgc-3’ (10, 22, 18, 19, 33,
33, 35, 40 part 35, 40 part 1+2)
1)
5’-tcagcagatagcgggagtc
#7 13 tcgcctctagcgaaccaacaca #8
(forward) atgcacc-3’
hPiezo2 hPiezo2max
(10, 22, 18, 19, +40 part 3 5’-tgaggaagacatatccattg (10, 18, 19, 22, 33,
33, 35, 40 part 14 agagcatcttccgcagtctggge 35, 40)
1+2) (reverse) cg-3’

102  hPiezo2max was generated by sequentially adding missing spliced exons to hPiez02 ariant2. Newly
103  generated constructs whose tension sensitivity was measured are indicated in red. Exons too
104  large for insertion in a single cloning step were assembled by sequential addition of exon

105  fragments.
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Table S2: Primers for generating hPiezo2min and hPiezo2min-22, starting from hPiezo2yariant2

(hPIEZO2-pIRES2-mCherry-WPRE).

Starting . Generated construct
construct Exon Unique Primer number/name
number/name added/removed | primer number (included exons)

(included exons)
15 5’-atggtgagaagcggc
#1 (forward) gac-3 #9
hPiez02variant2 -33 16 5'-tctctegteatcttecte hPiezo2min+10
(10, 22, 33) (reverse) actc-3 (10, 22)
17 5’-gggctcctggtgacc
#9 (forward) gtg-3 #10
hPiezo2min+10 -10 18 5'-ctttctctegtcggtgg hPiezo2min
(10, 22) (reverse) gg-3 (22)
19 5’-cccaacgagaatcaga
#10 (forward) cc-3 #11
hPiezo2min 22 20 5’-ctctttcacgctcaccca-3’ hPiezo2min-22
(22) (all exons removed)
(reverse)

hPiezo2min and hPiezo2min-22 were generated by sequentially removing the remaining spliced

exons from hPiezo2 zriant2.
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Table S3: Primers for generating additional hPiezo2max() constructs, starting from hPiezo2max.
Starting
construct Exon Unique . Generated construct
. Primer number/name
number/name | added/removed | primer number :
. (included exons)
(included exons)
5’-gggctcctggtgaccgtg-3’
#8 17 #12
(forward)
hPiez02max -10 ; ; hPiez02max-10
(10, 18, 19, 22, 18 S-clitetetegtegglggge-3 | 15719 22, 33, 35,
33, 35, 40) (reverse) 40)
5'-tctataaagaagaagttg
#8 21 cc-3' #13
(forward)
hPiezo2max -18 y ) hPiezo2max-18
(10, 18, 19, 22, 99 S-acgataaatggigitglc-3' |1 "19 95 33 35,
33, 35, 40) (reverse) 40)
5’-ctggcgcaccccgagg
#8 23 gc-3' #14
(forward)
hPiezo2max -19 y hPiezo2max-19
5’-atttattatcaggtaaaccc
(10, 18, 19, 22, o4 Cccatttacctttggfatg_3, 9 | (10,18, 22, 33, 35,
33, 35, 40) (reverse) 40)
5’-cccaacgagaatcaga
#8 19 cc-3' #15
(forward)
hPiezo2max -22 ) 3 hPiezo2max-22
(10, 18, 19, 22, 20 5’-ctctttcacgctcaccca-3 (10, 18, 19, 33, 35,
33, 35, 40) (reverse) 40)
5’-atggtgagaagcggcg
#8 15 ac-3 #16
(forward)
hPiez02max -33 ; hPiez02max-33
-tctctegteatcttect
(10, 18, 19, 22, 16 fc_;ccg catcticeteac (10, 18, 19, 22, 35,
33, 35, 40) (reverse) 40)
5’-ttcgtgtaccaagcctgg-3’
#8 25 #17
(forward)
hPiezo2max -35 ; ; hPiezo2max-35
5'-ttcgtgt tgg-3
(10, 18, 19, 22, 25 cglgtaccaagecigg (10, 18, 19, 22, 33,
33, 35, 40) (forward) 35, 40)

hPiezo2y.x.) constructs were generated by removing individual spliced exons from hPiezo2max.
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Table S4: Primers for generating additional hPiezo2nin+) constructs, starting from hPiezo2in.

Starting Unique Generated construct
construct Exon . .
primer Primer number/name
number/name added/removed .
. number (included exons)
(included exons)
5’-ggtttacctgataataaatctg
1 gcgcaccccgaggge-3’ #18
#10 (forward)
. +18 5'-cgcccatttacctttgcatgac hPiez02min+1
hPiezo2min 2 (18, 22)
gataaatggtgttgtcctcctigct
reverse -3’
(22) ( ) | tggg-3
5’-gcctatacatcaaaatctgg
27 cgcaccccgagggce-3’ #19
#10 (forward)
+19 ” hPiezo2min+19
hPiezo2mn o8 5’-aacttcttctttatagaacga (19, 22)
taaatggtgttgtcctccttgettg
(22) (reverse) gg-3’
5’-aatcctcgctctgccaa
S agtcagttttcgtgtaccaagcct #20
#10 (forward) 9g-3’
hPiez02m +35 part 1 5’-gcggatgcaaacttccctat 22h§isezo$t 1
29 min 6 ggcccgctgaaaggegcttctte (22,35 part 1)
(22) (reverse) tag-3’
5’-cagtacctgattagagcc
7 gcaaaattcgtgtaccaagcct #21
#20 (forward) 9g-3’
hPiezo? +35 part 2 o 5'-cagtatggttttaggcagcttt thgo%rg;ws
ataactgactttggcagagc-3’ ’
(22, 35 part 1) (reverse) gactiggeagag
5’-agtcggcaatcaactttggat
9 gatctcagcgaaccaacacaa #22
#10 (forward) | tgc-3'
+40 part 1 ; hPiezo2
. _ 5’-gaagagcatagtggcctcg
hP|922202m.n 10 gtataacagctgatgctgtegtg (22, 35, 40 part 1)
(22) (reverse) gct-3’
5’-
11 gagcgggctcggeccagac #23
#22 (forward) tgcggaagagcgaaccaaca
. +40 part 2 caatgc-3’ hPiezo2
hPiezo2 5-actggttttaggaatttcctga | (22, 35, 40 part 1+2)
(22, 35, 40 part 12 ccgtcgagatcatccaaagttg
1) (reverse) attgc-3’
13 5’-tcagcagatagcgggagtct
+40 part 3 cgcctctagcgaaccaacaca #24
#23 P (forward) | atgoace-3
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5’-tgaggaagacatatccattg

hPiezo2 14 agagcatcttccgcagtctggg hPiezo2min+40
(22, 35, 40 part (reverse) ccg-3’ (22, 40)
1+2)
5’-gggctcctggtgaccgtg-3’
41 17 #25
(forward)
hPiezo02uariant 10 5'-ctttctotegtcggtgagg-3 hPiez0Znin+so
(10, 22, 33) 18 (22,33)
(reverse)

113 hPiezo2min+) constructs were generated by adding individual spliced exons to hPiezo2umi, or
114  removing individual spliced exons from hPiez02.ariant2. Exons too large for insertion in a single

115  cloning step were assembled by sequential addition of exon fragments.
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116  Table S5: Primers for generating hPiezo1, starting from hPiezo1 (Human Piezo1-pIRES2-EGFP).

cifsr::-zgt Exon Unique Generated construct
number/name | added/removed primer Primer ‘number/name
number (included exons)

(included exons)

5’-gtcatccactccggggacta

29 ;
#26 (forward) cttcc-3 #27
hPiezo1 -30 5’-tggctccaggecgggg hPiezo1.1
30 ;
(30) (reverse) tc-3 (all exons removed)

117  hPiezo2nxin+) constructs were generated by adding individual spliced exons to hPiezo2mi». Exons
118  too large for insertion in a single cloning step were assembled by sequential addition of exon

119  fragments.
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