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The potassium channel Kv10.2 belongs to the family of voltage-dependent channels ether-a-go-go
(KCNH) and is one of the least studied members of the family. Until now, the channel gating mechanism
remains unclear. It is believed that they are regulated by the movement of the transmembrane voltage
sensor, which is connected through the S4-S5 linker to the pore domain. These gaps in the picture of the
arrangement and functioning of the Kv10 channels can be explained by a lack of experimental data. Now
these proteins are actively studied using electron and cryo-electron microscopy, in particular, three-
dimensional structures of voltage-dependent EAG channels have already been obtained [1]. In EAG
channels, unlike the Shaker family, there is no Pro-X-Pro motif in S6, and the S4-S5 linker is a short loop
consisting of five residues. Its functioning as a mechanical lever is unlikely. EAG channels have especially
long cytoplasmic N- and C-terminal domains, which interact with each other and some cytoplasmic
proteins which affect the functioning of the channels. The C-terminus performs several functions: it is
responsible for the expression, folding, channel permeability, as well as for the folding direction and
specificity of binding with partners; it contains a homolog of the nucleotide binding domain (cNBHD)
and a tetramerization CAD domain. It has recently been established that Kv10.2 channels with a deleted
N-terminus remain capable of clustering with actin, which suggests that the C-terminus is probably
involved in the interaction with actin [2]. It was also found that the C-terminal domain can interact with
a- and B-tubulin. The structure of the C-terminus of the EAG2 channel (723-988 aa) has not yet been
solved with high resolution.

We obtained a mutant hEag2 channel with a truncated region at the C-terminus of 129 mobile amino acids
(A742-870). This part of the C-terminus is a mobile cytoplasmic loop with no reported functions. The
channel protein was successfully expressed in eukaryotic cells, which was confirmed by Western blot
analysis (Figure 1). Next, we performed electrophysiological studies using the patch-clamp method. We
also conducted a study of the distribution of the channel inside the CHO cell and there were no
abnormalities in it (Figure 2). There were no currents in the mutant channel. This kind of truncation was
already shown for rKv10.1 channel, but in the study [3] the activity of the channel remained. These facts
show that there is a hidden significance beneath this unstructured region [4].

80

60

Gray Value

40

1 1 1 Il
0.0 2 4 6 8
Distance, um

P

@ CrossMark

https://doi.org/10.1017/51431927620017912 Published online by Cambridge University Press



http://crossmark.crossref.org/dialog?doi=https://doi.org/10.1017/S1431927620017912&domain=pdf
https://doi.org/10.1017/S1431927620017912

Microsc. Microanal. 26 (Suppl 2), 2020 1383

Figure 1. The expression of Kv10.2AC channel ion channels in eukaryotic cells. The fluorescence images
of channels labeled by antibodies against the C-terminal 1D4 tag (on the left). Intensity profiles are along
the white line that crosses the image (on the right). The scale bar is 10 um.
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Figure 2. Immunoblot analysis of samples from transfected cos-1 cells containing a sequence of 1) full-
size Kv10.2 channel with 1D4, via electroporation 2) full-size Kv10.2 channel with 1D4 channel, via
lipofection 3) trunked channel, via lipofection 4) molecular weight marker
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