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amounts of truncated TREK-2 channels due to leaky scanning
of the mRNA [251]. Thus, the combination of alternative
splicing at the C-terminus and ATI can produce a
large variety of protein isoforms.

Since the relative amount of ATI appears to vary between
different tissues, any alteration of the biophysical properties of
truncated TREK-1 channels may be functionally relevant. The
first studies of the biophysical properties of TREK-1 channels
in heterologous expression systems reported a single-channel
conductance of 95-130 pS at positive potentials [111, 122,
206]. However, a later study showed that both in native rat
cardiomyocytes and in heterologous expression systems
TREK-1 channels with two different conductances were ob-
served: one with ~40 pS and one with ~130 pS [156], as
illustrated in Fig. la, b. The low-conductance channel was
found to be more abundant, and in some cases, sudden tran-
sitions between the two conductances were found. For lack of
an alternative explanation, the two different conductances
were interpreted as two gating modes of the same channel
[156]. With hindsight, it appears likely that the two different
conductances were attributable to ATI; the observed sudden
transitions between the two conductances [156] may have
been coincidental. Thus, ATI of TREK-1 may indeed occur
in the heart. In magnocellular neurosecretory cells of the hy-
pothalamus, too, two different channels with TREK-1-like
properties were found, and again the low-conductance chan-
nel (‘a novel TREK-like channel’) was found to be more
abundant [111]. This might also be attributable to ATL

In conclusion, ATI can produce TREK channels with dif-
ferent properties both in native cells and in heterologous ex-
pression systems. The reason for the differences in single-
channel conductance and the physiological relevance of hav-
ing channels with different conductances in the same cells (or
in different cells) remains to be established.

The structure of K,p-channels —

Beginning in 2012 [43, 181], there has been enormous prog-
ress in our understanding of the structure of K,p-channels.
Since this is relevant for analysing the many functions of
Kop-channels described in this special issue of Pfliigers
Archiv, we here provide a very simple overview of the main
structural features of Kyp-channels (Fig. 4).

Basic properties

The crystal structure of two Kyp-channels, TWIK-1 and
TRAAK, has been solved by Miller and Long [181] and
Brohawn et al. [43]. Most of the structural characteristics of
TWIK-1 and TRAAK were found to be similar: The channels
have an extracellular cap (consisting of two cap helices, C1
and C2) that is unique among ion channel structures (Fig. 4a).

Fig. 4 The structure of Kop-channels. a Topology of Kop-channels. b
Sketch of the structure of the N-terminal part of the two subunits (includ-
ing the M1, C1, C2, P1 and M2 domains). ¢ Sketch of the structure of the
C-terminal part of the two subunits (including the M3, P2 and M4 do-
mains). The helices are not drawn to scale. For clarity, the pore helices are
relatively small

The cap extends ~35 A above the extracellular membrane and
covers an extracellular vestibule that has two lateral portals for
K" ions. The pore-lining helices, M2 and M4, run obliquely
through the cell membrane, whereas the outer helices, M1 and
M3, are more vertically oriented. These basic properties may
apply to all K,p-channels. Both groups found that the

@ Springer
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