Supplemental material

Cavl.
Cavl.
Cavl.
Cavl.
Cav?2.
Cav2.
Cav2.
Cav3.
Cav3.
Cav3.
Cavl.
Cavl.
Cavl.
Cavl.
Cav?2.
Cav2.
Cav2.
Cav3.
Cav3.
Cav3.
Cavl.
Cavl.
Cavl.
Cavl.
Cav2.
Cav2.
Cav?2.
Cav3.
Cav3.
Cav3.
Cavl.
Cavl.
Cavl.
Cavl.
Cav?2.
Cav?2.
Cav?2.
Cav3.
Cav3.
Cav3.

WNRFRPOWONPEPRWONPWONPWNPPRWONPWONPWOWNPRARWONPFPWONPEPONERRWONEPE

EWPW YFVTLI LLGSFFI LNLVLGVLSGEFT
ELPWYFVSLVI FGSFFVLNLVLGVI SGEFS
ELPWYFVSLVI FGSFFVLNLVLGVL SGEFS
ELPWYFVSLVI FGSFFVLNLVLGVLSGEFS
TWWLYFI PLI' | | GSFFM-NLVLGVL SGEFA
TWNLYFI PLI T | GSFFMLNLVLGVLSGEFA
TWNLYFI PLI T I GSFFVLNLVLGVLSGEFA
FYNFI YFI LLI' | VGSFFM NLCLVWVI ATQFS
FYNFI YFI LLI | VGSFFM NLCLVWVI ATQFS
FYNFI YFI LLI | VGSFFM NLCLVWVI ATQFS
M_VCI YFI | LFVCGNYI LLNVFLAI AVDNLA
M_VCI YFI | LFI CGNYI LLNVFLAI AVDNLA
M VCI YFI | LFI CGNYI LLNVFLAI AVDNLA
M.VCI YFI | LFI CGNYI LLNVFLAI AVDNLA
MVFSI YFI VLTLFGNYTLLNVFLAI AVDNLA
MFSSFYFI VLTLFGNYTLLNVFLAI AVDNLA
MABAI YFI VLTLFGNYTLLNVFLAI AVDNLA
SWAALYFI ALMITFGNYVLFNLLVAI LVEG-Q
SWAALYFI ALMITFGNYVLFNLLVAI LVEG-Q
PWASLYFVALMIFGNYVLFNLLVAI LVEGFQ
VEMAI FFI 1 Y1 I LI AFFMWNI FVGFVI VTFQ
VEI SI FFI T YL T 1T AFFMWNI FVGFVI VTFQ
VEI SI FFI'1 Y1 I | VAFFMWNI FVG-VI VTFQ
VEI SVFFI VY1 | | | AFFMWNI FVGFVI | TFR
MENVSI FYWYFWFPFFFVNI FVALL |1 TFQ
MELSI FYWYFWFPFFFVNI FVALL |1 TFQ
MVEMSI FYWYFWFPFFFVNI FVALL |1 TFQ
PWWMLLYFI SFLLI VAFFVLNMFVGVVVENFH
PWWLLYFI SFLLI VSFFVLNMFVGVVVENFH
PWWMLLYFI SFLLI VSFFVLNMFVGVVVENFH
NFAYYYFI SFYMLCAFLVI NLFVAVI NDNFD
SFAVFYFI SFYMLCAFLI | NLFVAVI NDNFD
NFAI VYFI SFYMLCAFLI | NLFVAVI NDNFD
NFAI AYFI SFFMLCAFLI | NLFVAVI NDNFD
EFAYFYFVSFI FLCSFLM_NLFVAVI MDNFE
DFAYFYFVSFI FLCSFLM_NLFVAVI MDNFE
DLAYVYFVSFI FFCSFLM_NLFVAVI MDNFE
VI SPI YFVSFVLTAQFVLVNWI AVLMKHLE
ALSPVYFVTFVLVAQFVLVNVWAVL MKHLE
FVSPLYFVSFVLTAQFVLI NVWAVLMKHLD

Fig. S1 Alignment of S6 helices from all ten human,Channels
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Fig. S2.Role of residue size in channel activation in 8@nsents of Cdl.2.

Correlation between the shifts of the activationves AV act) and a linear combination of descriptors
characterizing the size of amino acids (either mabkr weight (A, B, C) or Van der Waals voluh{®))

in combination with hydrophobicity indices suchHydrKyteDoof or ASA_P (A, B, C) or a flexibility
indexX' (D) with the shifts of the activation curve.

'vdw_vol — Van der Waals volume

2 HydrKyteDool — hydrophobicity (1)

3 ASA_P — Water accessible surface area of all mitams. Accessible surface area refers to the water
accessible surface area using a probe radius &rigdtroms.

* tFIx - Amino acid side chain flexibility (2)



Fig. S3 Schematic illustration of packing distortions doeinsertion of bulky hydrophobic residues in

position G432. Stereo view of helices 1S6 (cyariyghieoring IVS6 (yellow). G432 was mutated to W432
using Deep View software (3). Unfavorable sterteiactions are shown as pink dots.
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Fig. S4.Mutation S435G partially rescue channel inactisati

A, Averaged inactivation curves of double mutat@@h32S/S435G in comparison with wild-type.

B, Representativeg] through wild-type and indicated mutant channelsrmiudepolarizing test pulses
from =100 mV to the peak potentials of the curresitage relationships (see Table 1 for megag, and
VO.5,inac)-
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