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Gene analysis for the inherited arrhythmia and functional characterization of diseas
e-causing rare variants by using zebrafish
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Gene analysis showed mutations were found in 27 out of 90 patients with long QT
syndrome, 7 out of 58 patients with inherited bradyarrhythmia, 8 out of 90 patients with lone atrial fibri
Ilation. We performed cellular electrophysiological study for detected mutations. Sixteen mutations were

loss of function mutations and 2 mutations were gain of function mutations. Morpholino KCNH2 knockdown i
n zebrafish embryos displayed a AV block and WT hHERG RNA injection restored normal repolarization.
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60 6 10% Patient  Genotype Gender ;amﬂy Phenotype Onset, ECG Cba‘lhtcr
No istory % ablation
30 KCNO_Z 1 KCNAS H463R F No Persistent 51 QTc 0.452 Yes
10 , KCNHZ 15 , SCN5A 4 , ANKB 2 KCNAS T527M M Yes Persistent 49 QTc0.391 No
1 LQT1_3 3 M No Paroxysmal a1 QTc0.39 No
QTC LQT3 4 KCNH2 T436M M Yes Chronic 38 QTc0.371 No
5 KCNH2 T895M M Yes Persistent 40 QTc 0.405 Yes
LQTl 6 SCN5A R986Q M No Paroxysmal 58 QTc 0.369 No
/ LQT2 7 SCN1BT189M F No Paroxysmal 59 QTc0.378 No
(Homozygous)
8 SCN1BT189M F No Paroxysmal 55 QTc 0.420 No
(Heterozygous)
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By
REEH 37 33 6 1 KCNQ1 8 KCNH2
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REEFQTc (ms) 453 485 503 475
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GJA5, EMD, LMNA 7 R591H C-term 3 0 477 0 0 &EFT %L
12% 7 D611Y C-term 11 0 416 0 0o &FT &L
2 KCNH2
M124T N-term 6 2 485 2 0o f&F &L
QT R176fsX331 N-term 1 1 453 0 0o f&F &L
G183fsX198 N-term 1 0 479 0 0o f&F &L
T473P $2-S3 2 2 488 2 1 ET HY
H492Y $2-S3 1 1 472 0 0o f&F &L
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N633I pore 3 2 462 1 0o E&FT &Y
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Genotype Location Current density Channel kinetics
KCNA5 H463R S5-Pore Absent Iy, No change
KCNA5 T527M C-terminus No change No change
KCNH2 T436M 51-52 linker Increased peak currents Slower deactivation
KCNH2 T895M C-terminus Increased peak and Slower deactivation
tail currents
SCN5A R986Q DII-DIIl linker Decreased peak current No change
SCN1B T189M C-terminus Increased peak currents Negative shift in

steady-state activation

KCNA5 H463R

SCN1B T189M
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Genotype Phenotype/ Function Presumed Reported
Qe (s) mechanisms studies

KCNAS H463R Persistent Loss Ectopic activity Novel
0.452

KCNA5 T527M Persistent No change Unknown Familial AF
0.391

KCNH2 T436M Chronic Gain Functional reentry Lars
0.371 substrate

KCNH2 T895M Persistent Gain Functional reentry SIDS
0.405 substrate

SCN5A R986Q Paroxysmal Loss Functional reentry Novel
0.369 substrate

SCN1B T189M Paroxysmal Gain Ectopic activity Novel
0.378
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