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Table 1. Conservation Analysis of Residues T220, R222 of Domain I, S4, and R814 of
Domain II, S4*

Protein NCBI Identifyer Location S4 Sequence

KHACN4  Q9Y3Q4 S4 369 T LLRLLRLSR |

BCNG1 060741 S4 249 T LLRLLRL R |

BCNG2 Q9UL51 S4 318 T LLRLLRLSR | Q
Kv11.1 Q12809 S4 521 L L RL L R R R L

Kv11.2 Q9H252 S4 371 L L RL L R R R KL

KvH2C NP_742054 S4 181 L L RL LR R R L

Kv10.1 095259 S4 350 L RLLRLGR R KL

Kv10.2 Q8NCM5 S4 320 IL RLLRLGR R L

SCN11A  Q9UI33 Domain IV, S4 | 1462 F R R L RI GRI LR L

SCN10A  Q9Y5Y9 Domain IV, S4 | 1573 FRVII RL RI GRI LR L

SCN4A P35499 Domain IV, S4 | 1447 FRV/II RL RI1 G R.L R L G

SCN5A Q14524 Domain IV, S4 | 1622 FRVI RL RI GRI LR L G

SCN1A P35498 Domain IV, S4 | 1636 FRVI RL RI' GRI LR L G

SCN2A Q99250 Domain IV, S4 | 1626 FRVI RL RI GRI LR L G

SCN3A QINY46 Domain IV, S4 1621 FRVI RL RI GRI LR L G

SCNB8A Q9UQDO Domain IV, S4 | 1617 FRVII RL RI GRI LR L G

SCN9A Q15858 Domain IV, S4 | 1610 FRVI RL RI GRI LR L G

CACNA1G 043497 Domain Ill, S4 | 1379 LRVL RLLRTLR L R R

CACNA1l  |Q9POX4 Domain Ill, S4 | 1271 LRVL RLLRTLRPILR R

CACNA1S Q13698 Domain Ill, S4 | 893 L R L RVLR L R R

CACNA1C Q13936 Domain lll, S4 | 1014 L R L RVLR L R R

CACNA1G 043497 Domain |, S4 176 RT RIVL R L R R

CACNA1S Q13698 Domain |, S4 161 L R RIVL R L R G

CACNA1C Q13936 Domain I, S4 | 233 L R RV L RPIL R G

CACNA1l  Q9POX4 Domain |, S4 174 I RT RV L R L R

CACNA1A 000555 Domain |, S4 191 LRTL R RV L R L G |

CACNA1E |NP_000712 Domain |, S4 | 186 LRTL R RV L RIPJL G |

SCN1A P35498 Domain Ill, S4 | 1315 L RTLRALR L R R F M R
SCN5A Q14524 Domain lll, S4 | 1296 L RTLRALR L R R F M R
SCN2A Q99250 Domain Ill, S4 | 1299 L RTLRALRPILR R F M R
SCN3A QINY46 Domain lll, S4 1 1303 L RTLRALR L R R F M R
SCN4A P35499 Domain Ill, S4 | 1122 L RTLRALR L R R F M R
SCNBA Q9UQDO Domain Ill, S4 | 1295 L RTLRALRPILR R I M R
SCN9A Q15858 Domain Ill, S4 | 1289 L RTLRALR L R R F M R
SCN10A  Q9Y5Y9 Domain Ill, S4 | 1243 L RTLRALRPILR R F M R
SCN11A  Q9UI33 Domain lll, S4 | 1140 F RTLRALR L R Q F M K
CACNA1A 000555 Domain Ill, S4 | 1342 | L R L RVLR L R L

CACNA1E 'NP_000712 Domain lll, S4 | 1254 | .L R L RVLR L R L

SCN7A Q01118 Domain |, S4 204 TL QT RTLR L L GL
SCN1A P35498 Domain |, S4 | 214 L RTFRVLRAL GL
SCN2A Q99250 Domain |, S4 215 L RTFRVLR L GL
SCN3A QINY46 Domain |, S4 | 214 L RTFRVLRAL GL
SCN4A P35499 Domain |, S4 217 L RTFRVLR L GL
SCNSA Q14524 Domain |, S4 | 217 L RTF[R G L
SCNB8A Q9UQDO Domain |, S4 | 218 L RTFRVLRAL G|
SCN9A Q15858 Domain |, S4 212 L RTFRVLR L GL
SCN10A  Q9Y5Y9 Domain |, S4 213 GL RTFRVLR L GL
SCN11A  Q9UI33 Domain I, S4 | 220 .L RTF RVFRAL R L
SCN11A  Q9uUI33 Domain I, S4 | 668 FL R F RIVL R F TL
SCN5A Q14524 Domain Il, S4 | 806 L R F RLLJIR TL
SCN1A P35498 Domain Il, S4 | 857 L RSFRLLRNMEF L TL
SCN2A Q99250 Domain Il, S4 | 848 L R FRLLR F L TL
SCN3A QINY46 Domain Il, S4 | 849 L R FRLLR F L TL
SCN4A P35499 Domain Il, S4 | 667 L RSFRLLRNMEF L TL
SCN7A Q01118 Domain I, S4 | 593 LL R F RML R F L TF
SCNBA QoUQDO Domain Il, S4 | 842 L RSFRLLRNMEF L TL
SCN9A Q15858 Domain I, S4 | 833 L R FRLLR F L TL
SCN10A  Q9Y5Y9 Domain Il, S4 | 754 L R FRLLR F L TL



Table 1,

continued

Protein NCBI Identifyer Location S4 Sequence

CACNA1A |000555 Domain Il, S4 | 579 I L RALRLLRIF

CACNA1E |NP_000712 Domain Il, S4 | 568 I L RIL RLLRI FK I
CACNA1S Q13698 Domain Il, S4 | 524 I L RCIRLLRI FK|I
CACNA1IC Q13936 Domain Il, S4 | 616 I L RCVMIRLLRI FK I TR
Kvi.2 NP_000710.4 sS4 293 LRVI RLVMRVFRI FK LSRR
Kvl.1 NP_000208 sS4 291 LRVI RLMRVFRI FKLSR
Kvi.3 NP_002223 sS4 311 LRVI RLMRVFRI FKLSR
Kv1.5 NP_002225 sS4 398 LRVI RLVMRVFRI FKLSR
Kv1.6 NP_002226 S4 340 LRVI RLVMRVFRI FKLSR
Kv1.7 NP_114092 S4 276 LRVl RLVMRVFRI FKLSR
Kv1.10 NP_005540 S4 334 LRIl RLMRVFRI FKLSR
Kvi.4 P15385 S4 445 LRIl RLMRVFRI FKLSR
Kvl.4 NP_002224 sS4 443 LRIl RLMRVFRI FKLSR
KVSHAL3-2 \NP_751948 sS4 286 F RV FRVFRI FKFSR
KVSHAL3-1 NP_004971 sS4 286 F RV FRVFRI FKFSR
KVSHAL2 |NP_036413 sS4 293 F RV FRVFRI FKFSR
KVSHAL1 | AAH45659 S4 289 TLRMFRI FKFSR
Kv3.4 Q03721 s4 345 FMRI LRI FKLTR
KvDRect | NP_002243 s4 291 I'L RLMRIFRI LKLMAR
KvG3-1 AAH71558 S4 288 LRVL RMMRI FWNI K LAR
CACNA1l  Q9POX4 Domain Il, S4 | 727 L'L RTFRLLRVLKLVR
CACNA1G | 043497 Domain Il, S4 | 833 L LRTFRLMRVLKLVR
CACNA1IC | Q13936 Domain IV, S4 | 1373 I TFF RL FRVMR L
CACNA1G | 043497 Domain IV, S4 | 1708 I RI MRML RI JAIR L
CACNA1l  Q9POX4 Domain IV, S4 | 1584 I RI'M RIL R 1 AR L
CACNA1A | 000555 Domain IV, S4 | 1657 LSFL RLFR RL LLR
CACNA1E NP_000712 Domain IV, S4 | 1572 MSFL KL FR RL LLR
KVSHALT | AAH46629 sS4 342 VirvL !.L RILYMMR LAR
Kv7.1 P51787 S4 228 RGI RFLQILRML R
Kv7.2 088943 S4 198 RSL RFLQILRMIR R
Kv7.4 P56696 s4 202 RIM RFELQILRMWUR R
TRPM1  |NP_002411 S4 848 G R I I F I
TRPM2 094759 sS4 897 G R FILFCL
TRPM3  |NP_002411 S4 996 G R LY WY I
TRPM4  NP_060106 s4 893 GRT FMVIF T VIR
TRPM5  |NP_055370 S4 833 GRT F MIF TL R
TRPM6  |Q9BX84 S4 940 GRL I I I F WF
TRPM7  |Q96QT4 S4 963 GRL I I | F WYI
TRPM8  |Q7z2w7 S4 830 G RV I YI I ETL R

*BLAST alignments of S4 transmembrane segments among homologous proteins
demonstrate sequence conservation of positions T220, R222, and R814 in SCN5A.
Relevant residues and segments of human SCN5A are in bold typeface and bracketed for
easier identification. Colors were randomly selected and assigned to different amino acids

to facilitate alignment.



Table 2. Conservation Analysis of SCN5A Residues E446 and F1520*

Species Protein NCBI Identifie F446 Conservation F1520 Conservation

Human SCNSA Q14524 441 L KK EH|IEJA L TII R I515N K'Y QG|FI FDI Vv
Mus Musculus SCNSA 84875498 441 L KK E H|IEJA LTI |R I518N K'Y Q G|F|I FD|II V
Canis Lupus SCN5SA 150950233 441 L KK E H|EJA LTI R I512N K'Y Q G|FI|IL F DI V
Bos Taurus SCN5SA  |27806135 444 L KK E QIEJA LA R I1520N K'Y QGI|F|I FDI V
Gallus Gallus SCN5SA 118085545 439 L K/ K E QIEJA LAAK 539N K'Y Q|G|F|I F|/DV |V
Pan Troglodytes |SCN5A |114586083 441 LK KE H|EJA LTI R ISISNI K'Y Q|G|F|I FIDI |V
Canis familiaris | SCN5A /29691680 442 L KK E H|IEJA LTI R I512N K Y QG|FILF DI V
Rattus norvegicus |SCN5A |P15389.1 441L KK EH|EJA LTI R I517NKYQG|FI FDI V
Human SCNIA P35498 451 L K K|Q|Q|EJA AQ|Q A 1528N K F Q GIM|VIF D|F 'V
Human SCN2A Q99250 452 L K K|Q|Q|EJE AQ|A A 1518 N K F Q GIM|VIF D|F V
Human SCN3A  QINY46 451 L K KQ|Q|E|JE AQA 'V I513N K F Q GIM|V|IF D|F 'V
Human SCN4A  P35499 472 F K K/ H|Q|E|E L E|K A 1340N K1 Q GIM|[VIYDI|L V
Human SCN7A Q01118 422 L QE|GIN|E|T DE|A K 1238N KL Q GIF|1 F DIV V
Human SCNSA  Q9UQDO 439L K K|Q|Q|EJE AQ|A A 1509N K I Q G|l [VIFDI|F V
Human SCN9A Q15858 430 L KK E Q|EJE AE|A |I 1502 N K I Q G|C|I F DIL V
Human SCN10A |Q9Y5Y9 426 LR K E Q|E|JV L AA|L 1463 N K F Q G|F|[VF D|I V
Human SCN11A Q9UI33 428 L K|E E K|IEJA L VIA M 1353 N/ K CQ|GIL|VF DI |V
Human CACIA 000555 3061 S K/AE|E|JVI L|A|E Poor Alignment / No Conservation
Human CACIB Q00975 3921 F K|/A E|E|J]V ML|A |[E Poor Alignment / No Conservation
Human CACIC Q13936 No alignment at tIEposition Poor Alignment / No Conservation
Human CACID Q01668 No alignment at this position Poor Alignment / No Conservation
Human CACIE Q15878 No alignment at this position Poor Alignment / No Conservation
Human CACIF 060840 No alignment at this position Poor Alignment / No Conservation
Human CACIG 0434973 No alignment at this position Poor Alignment / No Conservation
Human CACIH 095180 No alignment at this position Poor Alignment / No Conservation
Human CACII | Q9P0X4.1 No alignment at this position Poor Alignment / No Conservation
Human CACIS Q13698 No alignment at this position 405|N K1 I Q IF_lI R H W R

*BLAST alignments of sequence immediately adjoining novel mutation sites E446 and

F1520 in SCN5A demonstrate conservation among homologous, orthologous, and

paralogous proteins. Pertinent positions within alignments are in boldface and bracketed

for easier comparison.



Table 3. Conservation Analysis of Residues D1275 and V1279 of Domain III, S3,
and D1595 of Domain IV, S3*

Protein NCBI Identifier Location S3 Segment

CACNA1S Q13698 Domain Il, S3 | 495 | F AR F

CACNAIC Q13936 Domainll, S3 = 587 L F MR F

CACNA1A 000555 Domain I, S3 | 550 lF clE

CACNA1TE NP_000712  Domainll, S3 | 539 FIlcCF

CACNA1S Q13698 Domain Ill, S3 ~ 867 Y F INAM L

CACNA1C Q13936 Domain Iil, S3 = 988 Y F NI L

CACNA1G 043497 Domain Il, S3 | 806 Yy M F

CACNA1l | QoPOX4 Domain Il, S3 | 703 Yy M F

KVSHAL1 AAH45659  S3 264 MS LI

KVSHAL3-2 NP_751948  |S3 259 MS I I

KVSHAL3-1/NP_004971 |S3 259 MS I I

KvSHAL2 NP_036413 S3 262 MS I I

Kv1.2 NP_000710.4 |S3 255 1 Ml TIENElT EB
Kv1.1 NP_000208 S3 254 | M NMF | TLGTEI
Kv1.3 NP_002223 'S3 276, | M ML | TLGTEL
Kv1.4 NP_002224 S3 404 MBI TLGT .L |
Kv1.5 NP_002225 |S3 356 YN [ TGt EE
Kv1.6 NP_002226 ' S3 296 YN [ T [ElT E 8
Kv1.7 NP_114092 S3 242 MBBL | LGTEL AR
Kv.10  |NP_005540 |S3 304 MR TLI TEL
KwDRect |NP_002243 |S3 255 LN TL T
Kv3.4 Q03721 s3 314 L FYLEVGLSG
TRPM7 | Q96QT4 s3 924 F NN FFI GFGLRF
ADPKD2 | Q13563 S3 506 |F WNCL L I
PKD2L-1 | Q9POL9 S3 385 | WM L L

TRPM1  |NP_002411  S3 833 |y Wil T T RL
TRPM2 | 094759 S3 868 w N K L L RL
TRPM3  |NP_002411  S3 965 w T L R L
TRPM4  |NP_060106  S3 863 w ® c RL
TRPM5  |NP_055370  S3 807 w @ L RM
TRPM8 | Q7z2wW7 s3 797 w M Y RL
TRPC4 | QOUBN4 s3 434 wiNNL M L K I
TRPC5 | QouL62 s3 435 w L M L K I
TRPC6 | Q9Y210 s3 525 w Nl M L [ RIF
TRPC7 | QOHCX4 s3 a7 wiNlL L I RF
CACNA1E NP_000712 Domain IV, S3 1541, T W NMI F I G T
CACNA1G 043497 Domain IV, S3 1674 R W [NNQ L L L E
CACNA1l  Q9POX4 Domain IV, S3 1557, R W [NMQ L L L E
CACNA1G 043497 Domainl,$3 = 151, T W [NR L [

CACNA1l  Q9POX4 Domainl,S3 = 149 T W [NHR L M

SCN7A Q01118 Domain Ill, S3 = 999 G W Y R L I

SCN10A  Q9Y5Y9 Domain i, 53 728 K w il F T

SCN5A Q14524 Domainll, S3 = 780, G W INMI F I L

SCN1A | P35498 DomainIl, S3 | 831 G WM F TL

SCN2A Q99250 Domainll, S3 = 822 G W NN F L

SCN3A  QONY46 DomainIl, S3 | 823 G WM F L

SCN4A  |P35499 Domainll, S3 = 641 G W NN F L

SCN7A Q01118 Domainll, S3 = 567 G W NN F HG

SCN8A | QoUQDO Domainll, S3 = 816 G W NN F L

SCN9A Q15858 Domain I, S3 = 807 G W NN F L

SCN11A  QouI33 Domainll, S3 = 6400 G W NN F L

SCN1A  |P35498 Domain IV, S3 1602 G W Nl F L

SCN2A Q99250 Domain IV, S3 1592] G W NN F L

SCN3A  QONY46 Domain IV, S3 1587 G W Nl F L

SCN4A P35499 Domain IV, S3 1414 G W NI F L

SCNBA Q9UQDO Domain IV, S3 1583 G W NN F L

SCN9A Q15858 Domain IV, S3 1576] G W NN F [

SCN10A  Q9Y5Y9 Domain IV, S3 1537, G W F L



Table 3, continued

Protein NCBI Identifier Location S3 Segment

SCN2A Q99250 Domain I, S3 | 190 w INl W L E

SCN3A  QONY46 Domain I, S3 | 189 w N W L E

SCN4A | P35499 Domain I, S3 | 191 w N W L E

SCN7A Q01118 Domain I, S3 | 180 w N W L R

SCN8A  Q9UQDO Domain I, S3 | 193 w Nl W L E

SCN9A Q15858 Domain I, S3 | 187 w N W L E

SCN10A  Q9Y5Y9 Domain I, S3 | 188 w N W L T

SCN11A  Q9UI33 Domain I, S3 | 193 w N W L Y

CACNATS Q13698 Domain IV, S3 | 1181 w F

CACNA1C Q13936 Domain IV, S3 | 1302 w F

TRPC3 Q13507 s3 468 w L F
CACNA1A (000555 Domain Ill, S3 | 1312 wiNl L F
CACNATE \NP_000712  Domain Ill, S3 | 1221 wiNl L F
CACNA1G 043497 Domain Ill, S3 | 1345 w L |

CACNATl | Q9POX4 Domain Ill, S3 | 1245 w L |

SCNSA Q14524 Domain IV, $3 1590 I |
CACNA1A 000555 Domain IV, S3 | 1629 Wil F LGS TP L
SCN7A Q01118 Domain IV, S3 | 1312 m | FSI TGLCL
SCN5A Q14524 Domain lll, S3 1270 wC WLIBJF L

SCN1A | P35498 Domain Ill, S3 | 1283 W C WLIBIF L L L T
SCN2A Q99250 Domain Ill, S3 | 1273 wc wWLIBIF L L LT
SCN3A | QONY46 Domain Ill, S3 | 1271 wcCc wWLIBIF L L L

SCN4A | P35499 Domain Ill, S3 | 1096 wc wLIBDIF L Lo L

SCN8A  Q9UQDO Domain Ill, S3 | 1263 W C WL BIF L L LI

SCN9A Q15858 Domain Ill, S3 | 1257 wc wLIBIF L L L

SCN10A  Q9Y5Y9 Domain Ill, S3 | 1217 wc wLIBIF L I S LI LT
SCN11A  Q9UI33 Domain Ill, S3 | 1121 wWcC CclLBIF | TTL I
KHACN4 | QoY3Q4 s3 341 WFE M F I YI FELINME
BCNG1 060741 S3 220 W F F I YI FLIME
BCNG2  Q9UL51 s3 289 W F F YI FELIME
Kv10.1 095259 s3 295 W F L Y .F E
Kv10.2 Q8NCM4 s3 292 W F L [ F E
Kv11.1 Q12809 S3 496 W F M FBILLI FGSG
Kv11.2 Q9H252 s3 345 W F M FBILLI FRTG
KvH2C NP_742054 S3 157 W F M FDILLI FGSG
KVG3-1  AAH71558  S3 254 | L YY I [SVLMT
KVSHAL1 |AAH46629  |S3 300 L T L YYI TLL

Kv7.1 P51787 s3 197 [ L M L C

Kv7.4 P56696 S3 173 F C F |

TRPC1 P48995 s3 458 L L K

TRPM6  Q9BX84 s3 910 w GF

PKD2L-2 | QONZM6 S3 3150 | W

*BLAST alignments of S3 transmembrane segments among homologous proteins
demonstrate sequence conservation of positions D1275, V1279, and D1595 in SCN5A.

Relevant residues and segments of human SCNSA are in boldface and bracketed for



easier identification. Colors were randomly selected and assigned to different amino acids

to facilitate alignment.



