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NEWS & VIEW

Are these connexins compatible and does it matter?
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Gap junction hemichannels (connexons)
contain 6 subunits, termed connexins (Fig. 1).
The complete intercellular channel is formed
by the docking of 2 hemichannels. Many stud-
ies have examined the properties of expressed
channels composed uniformly of individual
connexins (homomeric, homotypic channels)
and have shown that they differ in properties
including unitary conductance, permeability-
selectivity, and gating.

Gap junctions can also be formed by the
mixing of different connexins. The most com-
mon case occurs in a cell that co-expresses
multiple connexins, allowing the formation of
heteromeric hemichannels and their docking
to make a large variety of hetero-oligomeric
channels (Fig. 1).

A special case of connexin mixing occurs
when a cell expressing one connexin isoform
encounters a cell expressing a different con-
nexin, allowing the potential formation of a
heterotypic channel (Fig. 1). Expression stud-
ies have cataloged the members of the con-
nexin family that are compatible or
incompatible as partners for heterotypic gap
junction channel formation and defined
sequence motifs that influence compatibility
(reviewed by Koval et al.").

Among these studies, conflicting data have
been presented regarding the abilities (or
inabilities) of connexin40 (Cx40) and con-
nexin43 (Cx43) to form heterotypic gap junc-
tion channels.>* The current study by Lin
et al.> provides very persuasive data support-
ing the functionality of Cx40-Cx43 heterotypic
channels. Moreover, their characterization
demonstrates that of these mixed channels
have asymmetric transjunctional voltage gat-
ing properties and altered channel conduc-
tances. Interestingly, the ability of Cx40 and
Cx43 to form heterotypic channels (when
paired with each other) was greatly reduced
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Figure 1. Diagrams illustrating the hemichannels and intercellular channels formed from a single
connexin or 2 different connexins. Six identical connexin subunits (blue or red) can oligomerize to
form a homomeric hemichannel (connexon). Two hemichannels containing the same connexin
dock with each other to form a homotypic channel. Two hemichannels composed of 2 different
connexins form a heterotypic channel. Two co-expressed connexins may oligomerize with each
other to form a heteromeric connexon. Heteromeric connexons can dock with homomeric or het-
eromeric connexons to form a large variety of different channels; only a few configurations are

compared to their formation of homotypic
channels (when paired with themselves).

The formation of Cx40-Cx43 heterotypic
channels is of more than academic interest.
Studies of connexin distribution (like those by
Davis et al.®) have shown that there are ana-
tomic locations where a cell expressing
predominantly Cx40 (like the cells of the His-
Purkinje system) communicates with one
expressing predominantly Cx43 (like a ventric-
ular myocyte). Heterotypic gap junction chan-
nel formation might well contribute to the
delays and diminution of conduction that
occur at such sites. It initially seems paradoxi-
cal that the formation of Cx40-Cx43 hetero-
typic channel might hinder, rather than
facilitate coupling between these cells. How-
ever, in some cases, partial uncoupling leads
to an improvement in impulse conduction.”
Therefore, some authors® have speculated
that these heterotypic junctions might ensure
safe conduction by diminishing coupling at
sites (like the Purkinje-myocyte interface) that
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have a mismatch between a small current
source and a large recipient (sink).
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