Supplemental Figures

Figure S1, (Related to Figure 1 and 2) Loss-of-function in the CED pathway
prevent elimination of presynaptic components. (A and B) Rab-3-mCherry is
co-localized with SNB-1-GFP and SYD-2-GFP in L1 control animals. (C) The
alignment of C. elegans CED-3 and its homolog in fly, mouse and human. The
red rectangle highlights the mutation in ju7056 animals. (D) The SNB-1-GFP
puncta in D/V neurites of CED mutants have similar size and fluorescence
intensity with those in synapses of DD motor neurons. A single transgene juls1
(Punc-25::SNB-1-GFP) was used to visualize synapses from DD neurons and
RME neurons . (E) Quantification of average SNB-1-GFP intensity in the cell

bodies of ctrl and mutant animals. Scale bar: 10um. ns: no significant different.
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Figure S2, (Related to Figure 1 and Figure 2) The ultrastructural
morphology of the RMED/V neurites, and the synapse elimination
phenotype of DD motor neurons in ced-3(If). (A) A 3D reconstruction of the
posterior dendritic processes of RMED (top) and RMEV (bottom) from 70nm
serial sections. Both processes show periodic swellings that contain vesicular
structures, but no mature presynaptic structural features (grey: neuron outline;
black: nuclei; purple: mitochondria). In set are single images from indicated
swellings. RME neurites are indicated by a white arrow. Mitochondria are
indicated by “M”. Vesicular structures of unknown identity are indicated by a
black circle. Scale bars: 3um (black) and 300nm (white). RMED/V neurites were
fully reconstructed, with the exception of a 1um-section (denoted by slashes)
where we could not reliably trace the RME processes. (B) A complete set of
serial sections spanning a swelling in RMED, indicated by a white arrowhead. A
presynaptic specialisation from a DA or DB motor neuron is indicated by a white
circle. This is a classical presynapse with an electron-dense active zone, and
cluster of synaptic vesicles. The scale bar indicates 300nm. (C) Graph shows the
quantification of synapse elimination defects of ced-3(If) animals at L4, day one
adult and day two adult stages. Experiments were performed at least 3 times,
with N 280 animals each time. (D) Quantification data show the SNB-1-GFP
puncta number in RMED/V neurites of CED, ric-7(If) and ric-7 CED double

mutants. Data is shown as mean £ SD. ns: no significant different.
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Figure S3, (Related to Figure 3). The axonal and synaptic localization of
CED-3 and CED-9 depends on mitochondria. (A) In DD motor neurons
mitochondria (labeled by Cox-8-Crimson) are enriched at synaptic regions
(labeled by SNB-1-GFP). Right side images are enlarged views of a single
synapse. (B) CED-3 localizes at synaptic regions. The top image shows the
localization of mCherry-CED-3. The middle one shows synapses (labeled by
Synaptobrevin-GFP). The merged images are shown at the bottom. (C) CED-3
co-localizes with mitochondria. Mitochondria are labeled by Cox-8-Crimson.
CED-3 is visualized by GFP-CED-3. (D-E) The axonal localization of CED-3 and
CED-9 requires the present of mitochondria in axons. Images shows localization
of mCherry-CED-3 (D) and GFP-CED-9(E) in wild type and ric-7(If) animals. CB:
cell bodies. (F) EGL-1 localizes to RMED/V synaptic regions in L1 control
animals. (G) unc-116 is not required for D/V neurite localization of mitochondria.
Images (H) and quantification (1) show that overexpression of mitochondrion
targeted kinesin did not rescue SNB-1-GFP distribution defects in ric-7(If)

animals. Scale bar, 10 ym. ns: no significant different.
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Figure S4, (Related to Figure 3). The axonal and synaptic localization of
mitochondria is independent on the CED pathway. (A-E) Confocal images
show that loss-of-function in the CED pathway does not altered the localization of

mitochondria in D/V neurites in L1 or adult animals. Scale bar, 10 um.
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Figure S5, (Related to Figure 3 and Figure 4). Loss-of-function in ric-7
suppresses synapse elimination in DD motor neurons, and gsn/-1 mutation.
Images (A) and Quantification (B) of synapse elimination defects in ric-7(If)
animals at L4 stage. Experiments were performed at least 3 times, with N 280
animals each time. Data is shown as mean £ SD. Student test, ** P <.01. Scale
bar, 10 um. (C) The alignment of C. elegans gsnl-1 and its homolog in fly, mouse
and human. The red rectangle highlights the mutation in ju7061 animals and the

CED-3 cleavage sites.
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Figure S6 (Related to Figure 4). Loss-of-function in gsnl-1 suppresses
elimination of presynaptic components in RME neurons. Images(A) and
Quantification (B) of active zone elimination defects in gsnl-1(0k2979) animals.
(C) Loss-of-function in gsnl-1(0k2979) does not change mitochondrion
localization. (D) F-actin is accumulated in both axons and dendrites in DD
neurons. Rab-3-mCherry (Pink color) is used to label presynaptic vesicles in
axons. GFP-UtrCH is used to label F-actin (Green color). Images (F) and
quantification data show that loss-of-function in gsnl-1 induced mis-accumulation
of F-actin at transient synapses. Red arrowheads highlight the enlarged mis-
accumulated F-actin patches at un-eliminated transient synapses. N> 20
animals. (G) Double mutants of gsnl-1(0k2979) and ced-3 (ju1056) do not
change the average SNB-1-GFP puncta number in D/V neurites. Experiments
were performed at least 3 times, with N 280 animals each time. Data is shown as

mean + SD. Student test, ** P < .01. Scale bar, 10 um.
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Figure S7 (Related to Figure 4 and Figure 6). Loss-of-function in gsnl-1
suppresses synapse elimination in DD motor neurons, and mitochondria
and the CED pathway regulate F-actin disassembly through GSNL-1.
Images (A) and Quantification (B) of synapse elimination defects in gsnl-
1(0k2979) animals. Experiments were performed at least 3 times, with N =280
animals each time. Loss-of-function in egl-1(C), ric-7(E) and gain-of-function in
ced-9(D) promotes F-actin assembly in D/V neurites, and overexpression of P40
suppressed these phenotypes. Images (F) and quantification data (G) show loss-
of-function in the CED pathway and ric-7 induces mis-accumulation of F-actin at
dorsal cords of DD neurons in L4 animals. Red arrowheads highlight the
enlarged mis-accumulated F-actin patches at un-eliminated transient synapses.
N> 20 animals. Data is shown as mean + SD. Student test, ** P <.01. Scale bar,

10 um.
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