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Supplementary Figure 1. Functional properties of the HSLRRCS8D protein.

(a) Fluorescence-detection size-exclusion chromatography profiles of the HSLRRC8D (black) and HSLRRC8A
(blue) proteins on a Superose 6 Increase 10/300 GL column (GE Healthcare). The void volume, EGFP-fused
HsLRRCS8 hexamer, and free EGFP fractions are indicated by black arrows. (b) SDS-PAGE of the purified
HsLRRCS8D protein. (¢) List of proteins detected by mass spectrometry from the purified HsSLRRC8D protein
samples. HSLRRC8D (highlighted in yellow) and other detected proteins are listed in descending order of their
amounts. (d) Representative records of swelling-induced whole-cell currents of non-transfected LRRC8™ cells
(Control), expressing HsSLRRC8A wild type alone (HsLRRC8A), expressing HsLRRC8D wild type alone
(HsLRRCS8D), or expressing HSLRRC8A wild type and HsLRRC8D wild type (HsSLRRC8A/D). Upper panels:
Representative time courses of current activation induced by the introduction of the hypertonic solution into the
cells. Each point represents the current recorded upon application (every 15 s) of alternating pulses of 40 mV.
Lower panels: Expanded current responses to step pulses of -100 to +100 mV in 20-mV increments at the end of
the time course recordings in the upper panels. Inset: For clarity, magnified current traces of the HSLRRC8A wild
type are shown. (¢) Mean current densities of swelling-induced whole-cell currents recorded at +100 mV. Each
column represents the mean £ SEM (n = 6-11). ", P <0.05 compared to the current densities in HSLRRC8A- or
HsLRRC8D-expressing cells; and P < 005 compared to the current densities in HsSLRRC8A- or

HsLRRC8A/D-expressing cells (one-way ANOVA analysis of variance, Tukey-Kramer test).
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Supplementary Figure 2. Cyro-EM analysis of HSLRRCS8D.

(a) Flow chart of cryo-EM data processing of the HSLRRCS8D structure. (b) A representative cryo-EM micrograph
of HSLRRCS8D. Red circles indicate individual particles. The white scale bar represents 50 nm. (¢) Angular
distribution plot of particles included in the final 3D reconstruction of the HSLRRCS8D structure, with C2 symmetry
imposed. (d) Local resolution of the HSLRRC8D structure, estimated by RELION'. (e) Representative density
maps of the extracellular, transmembrane and LRR regions. Cartoon models of the NTH, TM1-4, EL1-2, IL1-2,
and LRR regions were fitted to the density maps. (f) Fourier Shell Correlation (FSC) curve of the final 3D
reconstruction model calculated using “relion_postprocess” with masked marked 4.36 A resolution, corresponding

to the FSC = 0.143 gold standard cut-off criterion.
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Supplementary Figure 3. Comparison of the overall structures of HSLRRC8D, HsLRRCS8A, and
MmLRRCSA.

(a) Superimposition of the HSLRRC8D (orange) and HSLRRC8A in detergent (blue, PDB ID: SZSU)3 structures,
viewed parallel to the membrane (left), and from the intracellular sides (right). (b) Superimposition of the
HsLRRCSD (orange) and HSLRRCS8A in detergent (green, PDB ID: 6DJB)* structures, viewed parallel to the
membrane (left), and from the intracellular sides (right). (¢) Superimposition of the HSLRRC8D (orange) and
MmLRRCSA in detergent (purple, PDB ID: 6G90)’ structures, viewed parallel to the membrane (left), and from
the intracellular sides (right). (d) Superimposition of the HSLRRC8D (orange) and MmLRRC8A in nanodiscs

(purple, PDB ID: 6NZW)6 structures, viewed parallel to the membrane (left), and from the intracellular sides

(right).
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Supplementary Figure 4. Comparison of the N-terminal half subunits and pore constrictions for HSLRRCS8D,
HsLRRCS8A, and MmLRRCSA.

(a-e) The N-terminal halves and pore constrictions (inset) of the HSLRRC8D subunit (a), the HSLRRC8A subunit
in detergent (PDB ID: SZSU)3 (b), the HSLRRCS8A subunit in detergent (PDB ID: 6DJB)4 (¢), the MmLRRCSA
subunit in detergent (PDB ID: 6G9O)5 (d), and the MmLRRCS8A subunit in nanodiscs (PDB ID: 6NZW)6 (e). (H)
Secondary structure prediction of the N-terminal regions of the five human LRRCS8 isoforms. The prediction was
performed by the program PSIPRED 4.0". The actual locations of the corresponding helices are indicated by the
gray boxes for NTH and SH, and the purple boxes for the TM1 helix.
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Supplementary Figure 5. Comparison of the innexin and connexin subunits.
(a, b) The structures of the Celnnexin-6 (PDB ID: 5H1Q)8 and HsConnexin-26 (PDB ID: 2ZW3)9 subunits,
depicted according to the LRRCS8 coloring in Fig. 1b. (¢) The secondary structure predictions of Celnnexin-6 and

HsConnexin-26, according to Supplementary Fig. 4f.



Supplementary Figure 6. Close-up view of the N-terminal region of the HSLRRCS8D structure.
The N-terminal regions between the three neighboring subunits (o, B, and {), viewed from the central axis. The side

chains of the residues involved in substrate permeability are depicted by stick models.
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