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A primary objective of our paper [1] is to provide numer-
ical support for an approach to poleward force generation
for chromosome motility that is based on electrostatic
attractions between bound cellular charge distributions
[2]. This involves electrostatic interactions between
negative charges on C-termini at free ends of microtu-
bules and unstructured positively charged Hecl tails as
depicted in Fig. 1 of our paper. Figure 1 is integral to the
approach taken in our paper, but it does not elucidate the
force-producing mechanism for kinetochore-penetrating
microtubules. The purpose of this note is to provide a fig-
ure that explicitly shows the electrostatic force-produc-
ing mechanism proposed here.

In particular, since C-termini are on the outsides of
microtubules, as the curvature of splaying microtubule
protofilaments increases, the electrostatic attractions
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between charges on Hecl tails and C-termini will weaken
and fail because of the loss of close proximity between
the two charge distributions.

This situation is detailed in Fig. la, which shows a
time sequence between force-generating gently splaying
protofilaments, and the later failure of these protofila-
ments to interact electrostatically because of the geom-
etry effect of increased protofilament curvature.

As depicted in the top microtubule in Fig. 1a, since
C-termini are on the concave sides of progressively splay-
ing microtubules, increasing protofilament curvature
will lead to a separation of the charges on Hecl tails and
C-termini. Accordingly, subsets of low-curvature splay-
ing protofilaments generate poleward force, while other
subsets of protofilaments with more pronounced curva-
ture in later stages of depolymerization will fail to bind.
Thus poleward force is generated as microtubules depo-
lymerize, in agreement with observation.
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Fig. 1 a Nanoscale electrostatic disassembly forces acting at a small section of a kinetochore. The bottom microtubule depicts electrostatic interac-
tions between negatively charged C-termini on gently curving protofilaments and positively charged Hec1 tails. The top microtubule depicts a
possible configuration at the point of release between previously interacting C-termini and Hec1 tails. Because of the geometry effect of greater
protofilament curvature at a later stage of a progressively-splaying microtubule, the loss of proximity of C-termini charges on concave sides of
protofilaments to Hec1 tails leads to a failure of the electrostatic interactions
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