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LQTS is caused by loss of function mutations in the KCNE1 gene. KCNE1 encoding minK, a
regulatory subunit of Iks channel. The minK-related peptides (MiRPs), encoded by members of the
KCNE gene family, is also can modulate Iks channel function.

In this study, we aimed to investigate the effect of MiRP2 on the development of the LQT5 phenotype.
KvLQT1, WT-minK, LQT5-minK variant (G52R-minK) and MiRP2 were co-expressed in different
combinations. The currents were characterized by whole-cell patch clamp technique. The NanoBiT
assay was applied to explore, whether MiRP2 and minK are represented in a distinct ion channel
population or they co-assemble in the same ion channel complex.

Average current density was significantly lower in group 3 (KvLQT1+WT-minK+G52R-minK)
compared to the group 1 (KvLQT1+WT-minK) and group 2 (KvLQT1+WT-minK+MiRP2). However,
the mean current density in the presence of MiRP2 was significantly increased in group 4
(KVLQT1+WT-minK+G52R-minK+MiRP2) compared to the group 3. The KvLQT1 and minK were
co-expressed with varying amount of MiRP2 for the NanoBiT experiments. The
KvLQT1:minK:MiRP2 ratio was 1:2:0 (group 1), 1:2:1 (group 2) and 1:2:2 (group 3). Average relative
luminescence (RLU) was 194 in group 1 which was not significantly different from group 2 (129.3
RLU). However, group 3 showed significantly lower RLU (96.7) compared to group 1.

We conclude that MiRP2 rescues the inhibitory effect of the LQT5-minK variant. Furthermore, MiRP2
is probably able to replace minK within the macromolecular complex of the Iks ion channel, therefore,
MiRP2 possibly modulate the development of the LQT5 phenotype in patients.
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