






































Fig. 6 Smed-wd60(RNAI) Planaria have Defects in Ciliary Assembly

Scanning electron micrographs of the ventral surface of control (L4440; panels a and c) and
Smed-wd60(RNAI) (panels b, d and e) animals are shown. The control planaria have many
closely apposed cilia that are ~10 Fn in length. In contrast, the ventral surface of Smed-
wd60(RNAI) animals have large areas that are almost devoid of full-length cilia, but rather have
many ciliary stubs that are <0.5 Fn long. The bars are 100 An (panels a and b), 10 HAn (panels

candd)and 2 Rn (panel e).
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Fig. 7 Cilia and Ciliary Stubs Present on Smed-wd60(RNAi) Planaria Contain Large
Quantities of IFT Particles

Transmission electron micrographs of cilia on the ventral surface of control animals (L4440; left

panels), and cilia and ciliary stubs of Smed-wd60(RNAI) planaria (all other panels). The

accumulation of electron-dense material (presumably IFT particles) between the doublet

microtubules and ciliary membrane is clearly evident in both longitudinal and transverse sections

of the knock-down animals; in contrast, this accumulated material is absent from control cilia.

The bar is 100 nm and applies to all panels.



L4440 Smed-wd60(RNAi)

t=0.5sec t=20.5sec

Fig. 8 Cilia Assembled by Smed-wd60(RNAI) Planaria have an Aberrant Beat

a) Sequential frames from the decompiled videos taken at 250 fps of ciliary beating for
control and Smed-wd60(RNAI) planaria. The numbers at upper left in each frame indicate the
time in msecs. Cilia in the knockdown animals are capable of motility although their beat is
uncoordinated and chaotic. In some cases, the cilia twitch from the base and do not show
evidence of effective power and effective strokes (and see supplemental movies S3 and S4).

b) Kymographs (0.5 sec) illustrating the beat frequency of control and Smed-wd60(RNAI)

planaria. The arrows on the two panels indicate each beat cycle.
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Supplementary Material

Movie S1 Locomotion of Control and Smed-wd60(RNAI) Planaria

Movies of control and Smed-wd60(RNAI) animals moving in 9-cm petri dishes were captured
individually at 30 fps. The videos were adjusted to 20x real-time by decimating frames using
VirtualDub, and then cropped, combined and labeled using ImageJ. Control planaria utilized
ciliary beating against secreted mucus to traverse smoothly and rapidly across the surface. In
contrast, the Smed-wd60(RNAI) animals lack full-length cilia and employed peristaltic waves of
muscle contraction to essentially squeeze themselves forward; in addition, they exhibited a rather

pronounced side-to-side motion of the anterior region during locomotion.

Movie S2  Smed-wd60(RNAI) Planaria Move by Peristaltic Waves of Muscle Contraction

Real-time movies of control and Smed-wd60(RNAI) planaria traversing a petri dish were taken at
10 fps and then cropped, combined and labeled using VirtualDub and ImageJ. Control planaria
move smoothly across the surface driven by ciliary motility whereas the knockdown animals

employ peristaltic waves of muscle contraction.

Movie S3 Motility of Smed-wd60(RNAI) Cilia

Movie of ciliary motility on Smed-wd60(RNAI) planaria. The number of almost full-length cilia

observed is greatly decreased compared to controls. Although most cilia are capable of some
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movement, the timing is chaotic and slower than controls. Furthermore, the waveform is often
reduced to a mere twitching and in some cases the beat plane is also disrupted. The video was

initially captured at 250 fps and is played back at 1/20" real-time.

Movie S4 Motility of Cilia on Control Planaria

Movie of ciliary motility at the anterior dorsal/ventral junction of control planaria fed with the
empty L4440 vector. Note that while many cilia beat rapidly (~24 Hz) in synchrony, the tips of
others become attached to a layer of mucus-like material causing the cilia to bend approximately
1-2 um from the tip due to the force applied. The video was initially captured at 250 fps and is

played back at 1/20" real-time.
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