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Satin et al. (1) present a critique of a recent model for
“hub/follower” dynamics in intra-islet regulation of insulin
secretion presented in two recent articles from our labo-
ratories (2,3). Based on older work and our own demon-
strations of heterogeneity between individual b-cells,
these studies used a combination of multicellular Ca21

imaging, network theory, and interventional approaches to
demonstrate that a subpopulation of b-cells within the
islet displays earlier responses to stimulation with glucose
and is required for fully coordinated behavior across
sections of the islet. Studies from others using some of
these approaches have reached broadly similar conclusions
(4,5).

The critique of Satin et al. (1) is based in large part on
estimates of total gap junctional conductance of single
b-cells measured using electrode pairs. With the assump-
tion that these values are homogeneous across the islet,
they conclude that electrical connectivity would not suffice
to transmit signals between cells nor provide a means by
which inactivation of a single cell could interfere with
signal transmission.

These conclusions suffer from three drawbacks. First,
electrical measures of gap junctional conductance are likely
underestimated due to series resistance in highly coupled
cells and do not fit with recent fluorescence recovery after
photobleaching recordings applied to islets (6). Second,
extrapolation of measurements to the entire islet may not
be valid, since patch-clamp recordings only consider 1–2

cells at once, are prone tomisclassification, and suffer from
positive selection bias. Third, the authors claim that it
would be statistically unlikely for them to have missed one
of the so-called hub cells in experiments where individual
b-cells were voltage-clamped randomly. Again, this assump-
tion is based on the premises that hub cells are as readily
patched as other cells, which is unlikely given their fragility
(2), that coupling is homogenous across b-cells, and that
islets displaying reduced activity upon voltage clamp would
have been taken forward for recording and analysis.

The authors also critique conclusions on gap junction
connectivity in zebrafish (3) based on the supposition that
Cx35.5 is the only Cx36 ortholog. In fact, its genome
encodes four highly conserved Cx36-like proteins. More-
over, zebrafish b-cells are synchronized in vivo, as shown
by independent studies, while uncoupling arises specifi-
cally upon in vitro culture.

Finally, the authors fail to offer any explanation for our
optogenetics, photopharmacology, or photoablation stud-
ies (2,3), which demonstrate that clamping the activity of
a single cell (or ablating it) restricts the activity of neigh-
boring and more remote cells. We also note that our
hypothesis has never claimed that “one cell [could] supply
enough current to repolarize the entire islet” (1). Rather,
we demonstrate that silencing hub cells dampens activity
but more sharply disrupts intercellular connections.

While we welcome the exciting suggestions from Satin
et al. (1) of roles for d-cells and of paracrine factors in
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b-cell connectivity, we feel it would be premature to dis-
count the involvement of gap junctions, too. As is usual in
the scientific method, if a set of assumptions does not
readily explain the experimental evidence, one should con-
sider adjustments to the former.
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