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Supplementary Fig. S1 Comparisons of voltage sensors. Sequence alignments of the hPKD2L1,
and NavAb VS sequences with their corresponding partners. The paring positions in Na,Ab from
ref. 48 are annotated by red color in the sequences (see also Supplementary Fig. S3). Secondary
structural elements are indicated below the sequence and all critical residues discussed in the text
are red colored.
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PKD2L1 based on PKD2

Supplementary Fig. S2 Modelled structure of the PKD2L1 based on PKD2. (a) ‘Cartoon’ representation of the PKD2L1 tetrameric channel.
Voltage sensor domain is colored as follows: S1 (blue), S2 (green), S3 (yellow green), and S4 (pink). The other regions are depicted in light blue,
for ease of viewing.(b) Structural features that may play a voltage sensor are shown, including a hydrogen bonding interaction that couples the
positive charges K452 (PKD2: K405), K455 (K408) and K462 (K415) located in S4, whereas, negative charges paired with positive charged
residues in S4 were also conserved E369 (E322) and E373 (E326) in S2, D390 (D343) in S3.
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PKD2L1 WT based on Na,Ab
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Supplementary Fig. S3 Modelled structure of the PKD2L1 WT based on Na,Ab. (a) ‘Cartoon’ representation of the PKD2L1 tetrameric
channel. Voltage sensor domain is colored as follows: S1 (blue), S2 (yellow green), S3 (green), and S4 (pink). The other regions are depicted in
light blue, for ease of viewing.(b) Structural features that may play a voltage sensor are shown, including a hydrogen bonding interaction that
K452 (with V399: 3.444), K455 (with S458: 2.81A) and K461 (with S458: 2.81A4) and K461 (with E373: 2.98A, D390: 2.97A, and N387: 2.90A).
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PKD2L1 K452Q based on Na,,/Ab
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Supplementary Fig. S4 Modelled structure of the PKD2L1 K452Q based on Na,Ab. (a) ‘Cartoon’ representation of the PKD2L1 tetrameric channel.
Voltage sensor domain is colored as follows: S1 (blue), S2 (yellow green), S3 (green), and S4 (pink). The other regions are depicted in light green, for
ease of viewing.(b) Structural features that may play a voltage sensor are shown, including a hydrogen bonding interaction that K455 (with S458: 3.044)
and K461 (with E373: 2.96A and with E373: 3.404).
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PKD2L1 WT based on Na,Ab
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Supplementary Fig. S5 Simulation of pore sizes. (a) Surface plots showing the accessible interior of the pore domain calculated with HOLE for PKD2L1 based on
NayAb, where blue surfaces > 2.3A (maximum pore radius 4.6A), green surfaces are radii between 1.2 and 2.34, and red < 1.2A. The position of T224 (which
corresponds to F502 in PKD2L1) is located at the central cavity near the entrance to selectivity filter.
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Supplementary Fig S6. Current-Voltage relationships of PKD2L1 whole cell-current.
a. Representative whole-cell currents elicited by step pulses from —100 to +100 mV in 20 mV
increments with 40 ms of pre-pulse to +100 mV. b. The current—voltage (I-V) relationships
for PKD2L1-expressing (filled circles; n=16) HEK293T cells obtained from the traces in a of
instantaneous current. Data points are the means + SEM.
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Supplementary Fig S7. Single channel recordings of PKD2L1 channels under the high-input-resistance
whole-cell condition. a. Representative single channel currents elicited by ramp pulse from —100 mV to +180 mV after
reducing the number of available channels by inactivation (holding potential; 0 mV) recorded from PKD2L1-WT
(n=15), -K452Q (n=7), -K455Q (n=7), and -K461Q (n=10) expressing HEK293T cells. Each data is composite of three
sweeps. Dotted line represent the open channel level.
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