Supporting information

Supplementary Figures

A

Fig. S1. A representative micrograph collected with Titan Krios and K2 camera

A. A representative Ynal Cryo-EM image after motion correction. The particles show a strong

preferred orientation.

B. Fourier transform of the image shown in (a). The dash cycle indicates the 3A resolution in the

Thon ring.

C. The 2D class averages of the Cryo-EM dataset. The upper row shows the top view classes and

the lower row shows the tilt and side view classes.

1/8



1
F. —
09 . model vs. half1
; 08 model vs. half2
08
07
06
w 05
04
03
0.2 38A
04 E\
% :
o 0.05 041 045 02 025 03 035 04 0 0.05 01 015 02 025 03 035 04 o 0.05 01 015 02 0.25 03 035 04
Spatial frequency (1/A) Spatial frequency (1/A) Spatial frequency (1/A)

Fig. S2. Local resolution maps and FSC curves

A-B. The local resolution map of the overall structure (a) and the intracellular domain structure (b)
refined within a soft mask.

C. The Cryo-EM densities of the selected region were superimposed with the atomic model.

D-E. The FSC curve of the overall refinement (a) and the intracellular domain refinement (b) within a
soft mask.

F. The FSC curve of the intracellular domain atomic model cross-validation.
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Fig. S3. Overview structure of Ynal in the closed conformation

A. Ynal in a closed conformation. Stereo views of structural alignment of one single Ynal protomer
with TtMscS (Protein Data Bank code: 3UDC) and closed state of EcMscS (Protein Data bank
code: 20AU). Protomers of Ynal, TtMscS and EcMscS are shown in purple, cyan and yellow,
respectively.

B. Plots of pore radiuses of Ynal, TtMscS and EcMscS, shown in blue, magenta and brown colors,

respectively.
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Ynal MIAELFTNNA LNLVIIFGSC AALILMSFWF RRGNRKRKGF LFHAVQFLIY TIII1SAVGSI INYVIENYKL 70
EoMecS  SoRTERSNIN mESenl s S s e S SaeeRs MEDL NVVDSINGAG SWLVANQALL 24
TOMEES  CoTUSTRAT CRACORLEE SN ST SR MW ADIYHKLVEI YDIKAVKFLL 22

TMH3 TMH4
—a )
Ynal KFITPGVIDF ICTSLIAVIL TIKLFLLINQ FEKQQIKKGR DITSARIMSR I1KITIIVVL VLLYGEHFGM 140

EcMscS LSYAVNIVAA LAIIIVGLII| AR--MISN-A VNRLMISRKI DATVADFLSA LVRYGIIAFT LIAALGRVGV 91
TtMscS DVLKILIIAF IGIKFADFLI YR--FYKLYS KSKIQLPQRK IDTLTSLTKN AVRYIIYFLA GASILKLFNI 90

— B £} £ £

Ynal SLSGLLTFGG IGGLAVGMAG KDILSNFFSG IMLYFDRPFS IGDWIRSPDR NIEGTVAEIG WRITKITTFD 210
EcMscS QTASVIAVLG AAGLAVGLAL QGSLSNLAAG VLLVMFRPFR AGEYVDLG-- GVAGTVLSVQ IFSTTMRTAD 159
TtMscS DMTSLLAVAG IGSLAIGFGA QNLVKDMISG FFIIFEDQFS VGDYVTIN-- GISGTVEEIG LRVTKIRGFS 158

-%—@% s 5 %_

Ynal NRPLYVPN-S LFSSISVENP GRMTNRRITT TIGLRYEDAA KVGVIVEAVR EMLKNHPAID QRQTLLVYFN 279
EcMscS GKII1VIPNGK I1AG-NIINF SREPVRRNEF |IGVAYDSDI DQ--VKQILT NIIQSEDRIL KDREMTVRLN 226
TtMscS DGLHI IPNGE IKMVTNLTKD SMMAVVNIAF PIDEDVDKII EG--LQEICE EVKKSRDDLI| EG-PTVLGIT 225

B e £

Ynal QFADSSLNIM VYCFTKTTVW AEWLAAQQDV YLKIIDIVQS HGADFAFPSQ TLYMDNITPP EQGR 343
EcMscS ELGASSINFV VRVWSNS--- GDLQNVYWDV LERIKREFDA AGISFPYPQM DVNFKRVKED KAA- 286
TtMscS DMQDSKLVIM VYAKTQP--- MQKWAVERD! RYRVKKMFDQ KNISFPYPRT TVILSEKKTN ---- 282

Fig. S4. Ynal contains five TMHSs
Sequence alignment of Ynal, TtMscS and EcMscS. Conserved residues are highlighted in blue.

Secondary structural elements of Ynal are indicated above the sequence.
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Fig. S5. The EcMscSH105and L109 residues gate the channel
Left: Cartoon represents the overall structure of ECMscS homoheptamer. Different subunits are
shown in different colors.
Right: The EcMscS-105 29 L109 residues locate at the gating site of this channel as indicated in
left panel. The EcMscS“% and EcMscSH residues are shown in yellow and magenta sticks

and indicated, respectively.
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Fig. S6. TM1 and TM2 of Ynal are responsible for gating the channel

Left: spontaneous current traces recorded at +40 mv and +60 mv from the Ynal*?-%® mutant without

application of pressure. Right: I-V curves for the Ynal®2®3, The reversal potential measured from
the I-V curve was —39.2 £ 0.6 mV (n =5, mean £ SE).
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Supplementary Tables

Table S1. Calculated quantum chemical and thermodynamic energies for the process A +

(H3CSCH3)7 » A@(H3CSCHs)7 (A = Na*, K*, F-, CI-, NO3")

lon types (A)  AEe/kcal-mol'  AEo/kcal-mol  AH/kcal-molt  AG/kcal-mol?

Nat -8.65 -8.85 -9.09 -0.87
K* -2.50 -3.17 -3.09 3.51
F -32.59 -31.78 -32.24 -23.31
Cl- -22.32 -22.02 -21.90 -16.56
NO3~ -23.50 -22.54 -21.85 -13.83

* Ee and Eo denote the calculated quantum mechanical energies at the equilibrium structures and the
ones corrected with zero-point energies. H and G are the enthalpies and Gibbs free energies
calculated at 298 K and 101.325 kPa (1 atm).
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Table S2. Property summary of Ynal, YnalM8 and YnalA?% in different solutions in this

study
Proteins Solvents Vrev (mV) Px/Py Conductance (r, pS) n
Ynal KCI -39.2+0.5 8.9+0.3 43+0.34 5
KF -19.2+1.6 2.6x0.2 66+6.12 4
KNOs3 -52.3+0.4 39.615.0 216+16.6 4
Y nalM158A KCI -26.5%+1.9 4+0.5 108.6+29.7 6
KF -28.2+2.6 4.5%0.7 135.3+44.7 6
KNOs -35.1+0.5 6.6+0.2 99.3+12.5 7
Ynal 428 KCI -39.2+0.6 9.0+0.5 82.9+2.98 5
KF -14.4+1.7 2.0+0.2 52.2+2.2 4
KNOs -51.9+0.8 39.3+4.7 156.3+16.23 4

The reversal potential (Vrev) and conductance were measured through the 1-V curve. The applied
negative pressures were monitored by piezoelectric pressure transducer (World Precision
Instruments).

8/8



