


callosum but only 33 T 7 cells/mm2 in P-Myrf (−/−)

(means T SEM; six fields of view in three sec-
tions of three mice of each genotype). There
was a comparable reduction in other regions
of the P-Myrf (−/−) brain, including the cere-
bral cortex, striatum, midbrain, and cerebellum.
In the motor cortex, for example, we counted



to a regular wheel with equally spaced rungs are
switched to the complex wheel, they experience
great difficulty at first but persevere and after
about a week can run as fast on the complex
wheel as they can on the regular wheel (movies
S2 and S3). High-speed filming reveals that on
the regular wheel mice adopt a symmetrical
“running walk” with an eight-gap stride, out of
phase by four gaps left to right (15) (Fig. 3A). They

bring their hindpaws up to the rung immediately
behind their forepaws. On the complex wheel,
they break step, adopting an asymmetrical gait
with six- to nine-gap strides out of phase by two
to six gaps between sides. A critical adaptation is
that the mice bring their hindpaws forward to
grasp the same rung as their forepaws (Fig. 3, B
to E). Thus, their hindpaws always find a rung,
whatever the pattern of gaps. They also prefer

rungs preceded by a one- or two-rung gap (Fig. 3,
B to D); presumably, they reach forward into a
gap and “pull back” to grasp the nearest rung, a
second adaptation that is transferable to other
rung patterns. Therefore, mice do not memorize
specific stepping patterns but develop general
strategies for running on wheels with unequal
gaps; mastering one rung pattern primes them
tomaster a different patternmore easily (fig. S4).

Active myelination is required for
motor skill learning

Learning to run on the complex wheel presum-
ably engages motor control circuits in addition
to those required for normal symmetrical gait,
involving the basal ganglia, cerebellum, motor
cortex, and connecting pathways including the






