
 

Supplemental Table. Brugada Syndrome- associated SCN5A mutant channels and their re-
ported electrophysiological properties.  

Genetic 
variation 

Expression 
system 

Cur-
rent 

Activa-
tion 

Inactiva-
tion 

Recovery 
from inac-
tivation 

Other features Reference 

p.R18Q 

HEK293 
cells 

Xenopus 
oocytes 

~ ~ ~ ~  Gütter (2013) [92] 

p.R27H 
HEK293 
cells 

~ + shift ~ ~  Gütter (2013) [92] 

p.R27H 
Xenopus 
oocytes 

~ ~ ~ ~  Gütter (2013) [92] 

p.G35S 

HEK293 
cells 

Xenopus 
oocytes 

~ ~ ~ ~  Gütter (2013) [92] 

p.Q55X 
tsA201 
cells  

No NS NS NS  Makita (2007)[93] 

p.V95I 

HEK293 
cells 

Xenopus 
oocytes 

~ ~ ~ ~  Gütter (2013) [92] 

p.R104Q 
HEK293 
cells 

No NS NS NS  
Gütter (2013) [92] 

 

p.R104Q 
Xenopus 
oocytes 

↓ ~ - shift ↓  
Gütter (2013) [92] 

 

p.R104W 

HEK293 
cells  

Rat neona-
tal cardio-
myocytes 

No NS NS NS 
Channel retention 
in the ER. 

Clatot (2012) [94] 

p.R121W 
HEK293 
cells  

No NS NS NS 
Channel retention 
in the ER. 

Clatot (2012)[94]  



Genetic 
variation 

Expression 
system 

Cur-
rent 

Activa-
tion 

Inactiva-
tion 

Recovery 
from inac-
tivation 

Other features Reference 

Rat neona-
tal cardio-
myocytes 

p.A124D 
tsA201 
cells  

↓ ~ ~ NS 
Channel retention 
in the ER. 

Moreau (2012)[95]  

p.K126E 
HEK293 
cells 

~ + shift + shift ~  [92] 

p.K126E 
Xenopus 
oocytes 

~ ~ ~ ~  [92] 

p.W156X 
Xenopus 
oocytes 

No - - -  

Kapplinger 
(2010)[96];  

Bezzina (2003)[97]  

p.E161K 

tsA201 
cells  

↓ + shift ~ NS  Smits (2005)[98]  

HEK293 
cells  

Xenopus 
oocytes 

↓ + shift ~ ~ Trafficking defect. Gui (2010)[99] 

p.R179X 
HEK293 
cells 

No NS NS NS  
Kawamura 
(2009)[100]  

p.T187I 

HEK293 
cells 

No NS NS NS  
Makiyama (2005) 
[101] 

HEK293 
cells 

No NS NS NS Trafficking defect. 

Gui (2010) [99]  
Xenopus 
oocytes 

No NS NS NS  

p.S216L 
tsA201 
cells 

↓ ~ ~ ~  
Marangoni (2011) 
[102] 

p.T220I 

HEK293 
cells 

~ ~ - shift ~ 
Smaller window 
current. 

Kapplinger 
(2010)[96];  

Beyder (2014)[103]  

HEK293 
cells 

↓ ~ - shift ~ 
Bigger fast recov-
ery time constant.  

Gui (2010) [99]  



Genetic 
variation 

Expression 
system 

Cur-
rent 

Activa-
tion 

Inactiva-
tion 

Recovery 
from inac-
tivation 

Other features Reference 

Correct traffick-
ing. 

Xenopus 
oocytes 

↓ ~ - shift ~  

p.R222X 
Xenopus 
oocytes 

↓ ~ ~ ~  
Ortiz-Bonnin 
(2016)[104]  

p.R225W 
Xenopus 
oocytes 

↓ + shift + shift -  

Kapplinger 
(2010)[96];  

Bezzina (2003)[97]  

p.A226V 
tsA201 
cells  

↓ NS NS NS  Tan (2015)[105]  

p.Q270K 
CHO-K1 
cells 

↓ + shift + shift ~ 
Slower decay cur-
rent. 

Calloe (2011)[106]  

p.R282H 
HEK293 
cells 

↓ + shift + shift ~ 

Reduced single 
channel conduct-
ance.  

Trafficking defect. 

Itoh (2005a)[107]  

p.R282H 
HEK293 
cells 

No NS NS NS  
Shinlapawittayatorn 
(2011)[108]  

p.G292S 

HEK293 
cells 

↓ NS + shift ~  
Niimura (2004)[109]; 
Shinlapawittayatorn 
(2011)[108]  

HEK293 
cells 

↓ NS NS NS  Zhang (2015)[110]  

p.V294M 

HEK293 
cells 

↓ NS ~ ~  

Priori (2002)[111]; 

Shinlapawittayatorn 
(2011)[108]  

HEK293 
cells 

↓ NS NS NS  Zhang (2015)[110]  

p.K317N 
HEK293 
cells 

No NS NS NS  

Yi (2003)[112]  

Shinlapawittayatorn 
(2011[108])  

p.K317N 
HEK293 
cells 

↓ NS NS NS  Zhang (2015)[110]  



Genetic 
variation 

Expression 
system 

Cur-
rent 

Activa-
tion 

Inactiva-
tion 

Recovery 
from inac-
tivation 

Other features Reference 

p.L325R 
HEK293 
cells 

↓ + shift + shift NS 
Slower time to 
peak and onset of 
fast inactivation. 

Keller (2005)[66]  

p.L325R 
HEK293 
cells 

No NS NS NS  

Shinlapawittayatorn 
(2011)[108]  

Clatot (2018)[113]  

p.P336L 
tsA201 
cells  

↓ ~ ~ NS  Cordeiro (2006)[114]  

p.G351V 
Xenopus 
oocytes 

No NS NS NS  Vatta (2002)[67] 

p.G351V 
tsA201 
cells  

↓ ~ ~ ~  Vatta (2002)[67] 

p.G351V 
HEK293 
cells 

No NS NS NS  
Shinlapawittayatorn 
(2011[108])  

p.T353I 
HEK293 
cells 

↓ ~ - shift NS Trafficking defect. Pfahnl (2007)[115] 

p.D356N 
HEK293 
cells 

No NS NS NS  

Makiyama 
(2005)[101]; Shin-
lapawittayatorn 
(2011[108])  

p.R367C 
HEK293 
cells 

No NS NS NS  

Smits (2002[116]);  

Meregalli 
(2009)[117]  

p.R367H 

HEK293 
cells 

No NS NS NS  
Hong (2004),[118] 
Shinlapawittayatorn 
(2011)[108]  

Xenopus 
oocytes 

No NS NS NS  

Vatta (2002)[119];  

Takehara 
(2004[120])  

p.R376H 
HEK293 
cells 

↓ ~ ~ NS  
Rossenbacker 
(2004)[121]  

p.R376H 
HEK293 
cells 

↓ NS NS NS  Frustaci (2005)[122] 



Genetic 
variation 

Expression 
system 

Cur-
rent 

Activa-
tion 

Inactiva-
tion 

Recovery 
from inac-
tivation 

Other features Reference 

p.R376H 
HEK293 
cells 

No NS NS NS  
Shinlapawittayatorn 
(2011)[108]  

p.N406S 
HEK293 
cells 

~ + shift + shift ↓ 

Larger time con-
stant for the slow 
recovery compo-
nent, but faster 
recovery from 
fast inactivation.  
Normal traffick-
ing. 

Itoh (2005b)[123]  

p.E473X 
tsA201 
cells  

No NS NS NS  Baroudi (2004)[59]  

p.R526H 
HEK293 
cells 

~ ~ ~ ~ 
Normal traffick-
ing. 

Aiba (2014)[124]  

p.R535X 
HEK293 
cells 

No NS NS NS  Keller (2005a)[64] 

p.A551T 

tsA201 
cells  

↓ ~ - shift ~  Chiang (2009)[125]  

HEK293 
cells 

↓ - shift ~ NS 
Smaller activation 
slope. 

Juang (2014)[126]  

p.L567Q 
HEK293 
cells 

↓ + shift - shift ~  Wan (2001)[65]  

p.N592K 
HEK293 
cells 

↓ + shift ~ NS  Juang (2014)[126]  

p.G615E 

HEK293 
cells 

~ + shift ~ ~ 
Smaller inactiva-
tion slope. 

Kapplinger 
(2010)[96];  

Beyder (2014)[103]  

Xenopus 
oocytes 

~ ~ - shift ↑  Albert (2008)[127]  

p.R620H 
CHO-K1 
cells 

~ ~ ~ ~  Calloe (2013)[128]  

p.P648L 
HEK293 
cells 

~ ~ ~ ~ 
Smaller time con-
stant of slow inac-
tivation. 

Kapplinger 
(2010)[96];  

Beyder (2014)[103]  

p.H681P 
tsA201 
cells  

↓ - shift - shift ~ 
Reduced window 
current. 

Mok (2003)[129]  



Genetic 
variation 

Expression 
system 

Cur-
rent 

Activa-
tion 

Inactiva-
tion 

Recovery 
from inac-
tivation 

Other features Reference 

p.A735V 
Xenopus 
oocytes 

~ + shift ~ ↓  Vatta (2002)[119]  

p.G752R COS-7 cells ↓ + shift + shift NS  Potet (2003)[130]  

p.R811H 
CHO-K1 
cells 

↓ ~ - shift ↓  Calloe (2013)[128]  

p.L812Q 
HEK293 
cells 

↓ ~ - shift ~ 

Smaller inactiva-
tion slope. 

Intracellular re-
tention. 

Wang (2015)[131]  

p.R814Q 
Xenopus 
oocytes 

NA ~ - shift NS 
Smaller activation 
and inactivation 
slopes.  

Frigo (2007)[132];  

Chen (1996)[133]  

p.K817E 
HEK293 
cells 

↓ + shift ~ ↓ 

Bigger activation 
and inac-tivation 
slopes. Good traf-
ficking. Similar 
single-channel 
conductance. 

Kinoshita 
(2016)[134]  

p.W822X 

tsA201 
cells  

No NS NS NS No current. Keller (2005b)[135]  

HEK293 
cells 

No NS NS NS Trafficking defect. Teng (2009)[136] 

p.I848fs 
tsA201 
cells  

↓ NS NS NS  Hsueh (2009)[137]  

p.R878C 
Xenopus 
oocytes 

↓ 
~ ~ 

~  
Zhang (2008)[51] 
[138] 

p.R878C 
HEK293 
cells  

No NS NS NS 
Normal traffick-
ing. 

Zhang (2008)[51] 
[138] 

p.R878C 
Xenopus 
oocytes 

No NS NS NS  

Gui (2010[99])  

p.R878C 
HEK293 
cells 

No NS NS NS 
Normal traffick-
ing. 

p.I890T 
HEK293 
cells 

↓ + shift ~ ~ 
Normal traffick-
ing. 

Tarradas (2013)[63]  



Genetic 
variation 

Expression 
system 

Cur-
rent 

Activa-
tion 

Inactiva-
tion 

Recovery 
from inac-
tivation 

Other features Reference 

p.R965C 
tsA201 
cells  

~ ~ - shift ↓  Hsueh (2009)[137]  

p.A997T 
HEK293 
cells 

↓ + shift + shift ~ 

Bigger activation 
slope, smaller in-
activation slope, 
smaller window 
current. 

Kapplinger 
(2010)[139];  

Beyder (2014)[103]  

p.R1023H 
HEK293 
cells 

↓ ~ ~ ~  Frustaci (2005)[122]  

p.E1053K 
HEK293 
cells 

~ - shift - shift ↓ 
Faster onset of in-
activation.  

Mohler (2004)[140]  

p.W1191X 
tsA201 
cells  

No NS NS NS  Shin (2007[60])  

p.R1193Q 

Xenopus 
oocytes 

~ ~ + shift ~  Vatta (2002)[119]  

tsA201 
cells  

~ ~ - shift NS  Huang (2006)[141]  

Xenopus 
oocytes 

~ ~ - shift   Wang (2004)[142]  

p.S1218I 
CHO-K1 
cells 

No NS NS NS  Calloe (2013)[128]  

p.D1275N 

HEK293 
cells 

↓ NS NS NS  

Kapplinger 
(2010)[96];  

Zhang (2015)[110]  

HEK293 
cells 

↓ + shift ~ ↑ 

Bigger inactiva-
tion slope, de-
creased fast re-
covery time con-
stant. Trafficking 
defect. Gui (2010)[99]  

Xenopus 
oocytes 

↓ + shift - shift ↑ 

Bigger activation 
and inactivation 
slope, smaller fast 
recovery time 
constant. 



Genetic 
variation 

Expression 
system 

Cur-
rent 

Activa-
tion 

Inactiva-
tion 

Recovery 
from inac-
tivation 

Other features Reference 

Xenopus 
oocytes 

~ + shift ~ ↑  
Groenewegen 
(2002)[143]  

p.G1319V 
HEK293 
cells 

~ + shift - shift ↓  Casini (2007)[144]  

p.V1328M 
HEK293 
cells 

~ ~ + shift ~  Turker (2016)[145]  

p.V1340I 
HEK293 
cells 

No NS NS NS 
Normal traffick-
ing. 

Samani (2009)[146]  

p.F1344S 
tsA201 
cells  

~ + shift ~ ↑  Keller (2006)[135]  

p.V1378M 
tsA201 
cells  

↓ ~ ~ NS 
Channel retention 
in the ER. 

Moreau (2012)[95]  

p.L1393X 

NIH-3T3 
cells 
HEK293 
cells 

No NS NS NS 
Normal traffick-
ing. 

Samani (2009)[147]  

p.K1397del
A 

Xenopus 
oocytes 

No NS NS NS  Chen (1998)[2]  

p.G1406R COS-7cells No NS NS NS 
Normal traffick-
ing. 

Kyndt (2001)[148]  

p.G1406R 
HEK293 
cells 

↓ NS NS NS Trafficking defect. 

Kapplinger 
(2010)[96];  

Tan (2006)[149]  

p.G1408R 

HEK293 
cells 

Xenopus 
oocytes 

No NS NS NS  
Kapplinger 
(2010)[96]; Gui 
(2010)[99]  

p.A1427S 
HEK293 
cells 

↓ + shift ~ NS  Xiong (2014)[150]  

p.A1428S 
HEK293 
cells 

↓ ~ ~ ~  Zhu (2015)[151]  

p.D1430N 
tsA201 
cells  

No NS NS NS 
Normal traffick-
ing. 

Maury (2013) [152] 



Genetic 
variation 

Expression 
system 

Cur-
rent 

Activa-
tion 

Inactiva-
tion 

Recovery 
from inac-
tivation 

Other features Reference 

p.R1432G 
tsA201 
cells  

No NS NS NS  
Deschênes 
(2000)[153]  

p.R1432G 
tsA201 
cells  

No NS NS NS 
Channel retention 
in the ER. 

Baroudi (2001) [58] 

p.R1432G 
Xenopus 
oocytes 

~ ~ NS NS  Baroudi (2001) [58] 

p.P1438L 
tsA201 
cells  

No   NS NS  Six (2008)[154]  

p.Q1476X 
tsA201 
cells  

No NS NS NS  Maury (2013) [152])  

p.1493delK 

HEK293 
cells 

↓ ~ ~ ↑ 

Bigger activation 
slope and smaller 
inactivation slope, 
decreased fast re-
covery time con-
stant.  

Channel retention 
in the ER. 

Kapplinger 
(2010)[96];  

Zumhagen 
(2014)[155]  

HEK293-
EBNA cells 

↓ + shift + shift ↑ 
Bigger activation 
slope. 

Zhang (2007)[156]  

p.1500delK 
HEK293-
EBNA cells 

~ + shift - shift NS 
Bigger activation 
and inactivation 
slopes. 

Priori (2002)[111]; 

Grant (2002)[157]  

p.1505S 
HEK293 
cells 

↓ + shift - shift NS 
Bigger activation 
slope and smaller 
inactivation slope 

Saber (2015)[158]  

delKPQ  

1505-1507 

Xenopus 
oocytes 

~ NA - shift  
Decreased cur-
rent decay. 

Postema 
(2011)[159]; 

Bennett (1995)[160]  

tsA201 
cells  

~ + shift ~ ↑ 
Bigger activation 
slope. 

Wang (1996)[161]  

HEK293-
EBNA cells 

↑ ~ ~ ↑  Chandra (1998)[162]  

HEK293 
cells 

~ + shift ~ ↑  
Nagatomo 
(1998)[163]  



Genetic 
variation 

Expression 
system 

Cur-
rent 

Activa-
tion 

Inactiva-
tion 

Recovery 
from inac-
tivation 

Other features Reference 

tsA201 
cells  

NA + shift - shift   Makita (2008a)[164]  

Cardiomyo-
cytes de-
rived from 
murine iPSc 

~ ~ ~ ↑  Malan (2011)[165]  

p.R1512W 

tsA201 
cells  

~ ~ ~ ↓ 
Slower current 
decay. 

Deschênes 
(2000)[153]  

Xenopus 
oocytes 

NA - shift - shift ~  Rook (1999)[68]  

HEK293 
cells 

↓ ~ ~ ~  Zheng (2016)[166]  

p.K1527R/ 
p.A1569P 

tsA201 
cells  

~ ~ - shift ~  Yokoi (2005)[167]  

p.K1578du
pAA 

HEK293 
cells 

No NS NS NS  Makiyama (2005)  

HEK293 
cells 

No NS NS NS  Gui (2010) [99] 

p.1617delF 

HEK293 
cells 

~ - shift - shift ↑ 

Faster current de-
cay, bigger activa-
tion slope.  

Normal trafficking 

Liang (2006)[168];  

Gui (2010)[99]  

tsA201 
cells  

~ ~ - shift NS 
Faster decay at <-
40mV. 

Chen (2005)[169]  

p.T1620M 

tsA201 
cells  

~ + shift ~ ↓ 

Positive shift in 
activation (at 
32ºC, not at 
22ºC).  

Dumaine (1999)[170]  

tsA201 
cells  

~ ~ + shift ↓ 

Enhanced devel-
opment of inter-
mediate inactiva-
tion. 

Wang (2000)[171]  

tsA201 
cells  

~ ~ ~ ↓  Baroudi (2000a)[172]  



Genetic 
variation 

Expression 
system 

Cur-
rent 

Activa-
tion 

Inactiva-
tion 

Recovery 
from inac-
tivation 

Other features Reference 

Xenopus 
oocytes 

~ ~ + shift ↑  

Xenopus 
oocytes 

~ ~ + shift ~  Makita (2000)[70]  

tsA201 
cells  

~ + shift + shift ~  Shirai (2002)[173]  

p.R1232W/ 
p.T1620M 

Xenopus 
oocytes 

NA ~ + shift ↑  Chen (1998)[2] 

p.R1232W/ 
p.T1620M 

Xenopus 
oocytes 

~ ~ + shift ↑  Vilin (2001)[174]  

p.R1232W/ 
p.T1620M 

tsA201 
cells  

No NS NS NS 
Channel retention 
in the ER. 

Baroudi (2002)[175]  

p.R1232W/ 
p.T1620M 

tsA201 
cells  

~ ~ + shift NS 
Normal traffick-
ing. 

Makita (2008b)[176]  

p.R1623X 

HEK293 
cells 

No NS NS NS  
Makiyama 
(2005)[101]  

HEK293 
cells 

No NS NS NS Trafficking defect. Gui (2010) [99] 

p.R1629Q 
HEK293 
cells 

~ ~ - shift ↓ 
Faster onset of in-
activation. 

Zeng (2013)[177]  

p.R1629X 
tsA201 
cells 

↓ NS NS NS  Tan (2015)[105]  

p.R1632C 
tsA201 
cells 

↓ ~ - shift ↓  
Nakajima 
(2015)[178]  

p.R1644C 
HEK293 
cells 

~ + shift ~ ↑  Frustaci (2005)[122]  

p.A1649V 
tsA201 
cells  

NA - shift - shift ↓  
Liang (2006)[168];  

Tang (1998)[179]  

p.I1660V 
tsA201 
cells  

↓ NS NS NS Trafficking defect. Cordeiro (2006)[114]  

p.A1680del-
TTA insC 

HEK293 
cells 

No NS NS NS  Kranjcec (2007)[180]  

p.D1690N CHO cells ↓ ~ ~ ~ Trafficking defect. Núnez (2013[181])  



Genetic 
variation 

Expression 
system 

Cur-
rent 

Activa-
tion 

Inactiva-
tion 

Recovery 
from inac-
tivation 

Other features Reference 

HEK293 
cells 

↓ + shift ~ ↓  Zeng (2016)[182]  

p.S1710L 
tsA201 
cells  

      ~  + shift - shift ↓  Shirai (2002)[173]  

p.G1712C 
HEK293 
cells 

No NS NS NS  Chen (2016)[183]  

p.D1714G 
HEK293 
cells 

↓ ~ ~ ~  Amin (2005)[184]  

p.G1740R 
tsA201 
cells  

No NS NS NS Trafficking defect. Baroudi (2004)[59]  

p.G1743E 
tsA201 
cells  

↓ NS NS NS  Vernooy (2006)[185]  

p.G1743R 
HEK293 
cells 

No NS NS NS Trafficking defect. Valdivia (2004) [186] 

p.G1743R 
HEK293 
cells 

No NS NS NS  Zhang (2015)[110]  

p.G1748D CHO cells ↓ + shift + shift ↑ Trafficking defect. Núnez (2013)[181]  

p.N1774delT 
tsA201 
cells  

No NS NS NS  Baroudi (2004)[59]  

p.E1784K 

Xenopus 
oocytes 

~ NS - shift ~  

Nakajima 
(2011)[187]; 

Wei (1999)[188]  

tsA201 
cells  

↓ + shift - shift ~ 

Bigger activation 
slope, faster cur-
rent decay.  

Correct traffick-
ing. 

Makita (2008a)[164]  

tsA201 
cells  

~ + shift - shift ↑  
Deschênes 
(2000)[153]  

tsA201 
cells 

↓ ~ - shift NS  
Veltmann 
(2016)[189]  

p.L1786Q 
HEK293 
cells 

↓ + shift - shift NS 
Bigger activation 
slope. 

Hofman-Bang 
(2006)[190]; 

Kanters (2014)[191]  



Genetic 
variation 

Expression 
system 

Cur-
rent 

Activa-
tion 

Inactiva-
tion 

Recovery 
from inac-
tivation 

Other features Reference 

p.1795insD 

Xenopus 
oocytes 

↓ + shift - shift ↓  Bezzina (1999)[62]  

tsA201 
cells  

↓ + shift - shift NS  Baroudi (2000b)[61]  

HEK293 
cells 

~ ~ - shift ~  Veldkamp (2000)[69]  

p.Y1795H 
HEK293 
cells 

↓ ~ - shift ~  Rivolta (2001)[192]  

p.1816insT CHO cells ↓ + shift + shift ↑ 

Decreased time 
to peak, de-
creased window 
current. Traffick-
ing defect. 

Dolz-Gaitón 
(2014)[193]  

p.Q1832E 
HEK293 
cells 

↓ ~ ~ ~ Trafficking defect. Gando (2017)[194]  

p.C1850S 
HEK293 
cells 

↓ ~ - shift ~ 
Accelerated fast 
inactivation.  

Petitprez (2008)[195]  

p.1876du-
pATG 

tsA201 
cells  

~ + shift - shift ↓ 

Bigger activation 
slope. Bigger inac-
tivation time con-
stants. 

Hsueh (2009)[137]  

p.A1924T 
Xenopus 
oocytes 

NA - shift ~ ~  Rook (1999)[68]  

p.G1935S 
HEK293 
cells 

~ ~ ~ ~  Coronel (2005)[3]  

p.V1951L 
tsA201 
cells  

↑ ~ ~ ↑  
Priori (2002)[111]; 
Wang (2007)[196]  

p.I1968S 
HEK293 
cells 

↓ ~ - shift ↓ 
Slower onset of 
inactivation.  

Frustaci (2005)[122]  

p.F2004L 

CHO cells ↓ ~ - shift ↓ 

Slower time con-
stant of the fast 
component of re-
covery from inac-
tivation. 

Bébarová 
(2008)[197]  

tsA201 
cells  

~ ~ - shift ↑  Wang (2007)[196]  



Genetic 
variation 

Expression 
system 

Cur-
rent 

Activa-
tion 

Inactiva-
tion 

Recovery 
from inac-
tivation 

Other features Reference 

p.R2012H 
Xenopus 
oocytes 

↓ ~ - shift ~  
Ortiz-Bonnin 
(2016)[104]  

 

Table showing the available data for the electrophysiological studies published for mutations in 
SCN5A that have been associated with Brugada Syndrome. Databases searched are Biobase-Hu-
man Gene Mutation Database (http://www.biobase-international.com/product/hgmd), The 
gene connection for the heart (http://www. fsm.it/cardmoc/), and PubMed 
(http://www.ncbi.nlm.nih.gov/pubmed). HEK293 cells, Human Embryonic Kidney cells; tsA201 
cells, immortalized HEK293 cells; HEK293-EBNA, transformed HEK293 cells; CHO cells, Chinese 
Hamster Ovary cells; COS-7cells, African green monkey kidney fibroblast-like cell line; iPSc, in-
duced Pluripotent Stem cells; ~, no change; ↓ reduced/decelerated; ↑ increased/accelerated; 
NS not studied; NA not available; ER endoplasmic reticulum. Activation and inactivation data 
refer to V1/2. References in italics correspond to the association of the given mutation with the 
disease and are provided in case the report of the functional characterization does not specify 
the disease or refers to other diseases. Dark gray highlights data of mutations for which a com-
plete loss of current was reported, and mutations with described changes in the electrophysio-
logical properties of the channel are marked in light gray 
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