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N2 Figure 7 - Supplement 1
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Figure 7 — figure supplement 1: Amphid sheath ablation reroutes intake of EVs to
nearby amphid neurons. A-D) Representative images of N2 animals expressing AFD::TSP-
7-wrmScarlet and pOsm-3::mEGFP, driving expression in a subset of eight amphid neurons
(ADF, ADL, ASE, ASG, ASH, ASI, ASJ, ASK). In wild type animals, all the EVs exported from
AFD (magenta arrowheads) ends up in AMsh glia (blue dashed outline). AFD was outlined
based on expression intensity of TSP-7-wrmScarlet E-H) Representative images of
AMsh::DTA animals expressing AFD::TSP-7-wrmScarlet and pOsm-3::mEGFP. When glia is
ablated, the EVs released from AFD (magenta arrowheads) are rerouted to nearby cells like
hypoderm (magenta outline in E) and several amphid neurons. Overlap of TSP-7-wrmScarlet
with GFP in the somata of the osm-3 neuronal subset allowed to confirm the presence of TSP-
7-wrmScarlet EVs within ADF, ADL, ASE, ASH, ASI, ASJ (magenta arrowheads in 1F-H),
although we cannot discard the presence of TSP-7-wrmScarlet in non-mEGFP labelled
amphid neurons. Scale bar: 20 um for top head images, 5 um for insets.
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Figure 8. Mechanisms underlying ectocytosis from ciliated neurons. We suggest a
model where ectocytosis is inherent to cilia and where neurons and glia cooperate to readily
remove basal ectosome from ciliary membranes (magenta). Ectocytosis occurs from 2
different ciliary locations: the cilia tip and the cilia base. When ectosomes are shed from the
cilia tip they are environmentally released. Sheath glia (light blue) embeds the ciliary base of
ciliated neurons, when ectosomes bud from the base they are concomitantly phagocytosed
by their associated sheath glia. Besides its crucial role in secretion of extracellular matrix
content, we suggest glia also plays an important function to maintain cilia structure and
composition and to recycle ectocytosed material. Mutations in genes involved in cilia
protein retrieval by IFT, like bbs-8 and che-3, fail to balance import and removal of ciliary
proteins and show increased export and ectocytosis events to the sheath glia. A ced-
10 mutation reducing phagocytic activity decreases the uptake of ectosomes and modifies
cilia shape. Cell-specific manipulations of AMsh glia phagocytic activity by expression of dyn-
1 dominant negative transgene suggest that a tight requlation of sheath glia phagocytosis
contributes to shape the nerve receptive endings. In addition, dyn-1 manipulation also reduces
phagosome degradation.
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Video 1: EVs are released from the Dil-uptaking amphid neurons and are captured by
the surrounding glia: An animal expressing AMsh cytoplasmic CFP and stained with Dil was
immobilized with 10 mM tetramisole and recorded during approximately 8 minutes. Membrane
fragments become detached from ciliary regions, these Dil-carrying vesicles are sequentially
trapped by glial cells (yellow arrows). Dashed arrow indicates directional flow of vesicles
towards AMsh cell body. AMsh “pocket” is indicated and contains multiple already-exported
vesicles. Scale bar: 5 um.

Video 2: Distal ectosomes are released from the cilia tip of IL2: An animal expressing
cytoplasmic mEGFP and TSP-7-wrmScarlet in IL2 neurons was immobilized with 10mM
tetramisole and recorded during approximately 3 minutes. Two ectosomes grow from the cilia
tip (yellow arrowheads), displayed ectosomes carry only mEGFP. Scission events occur at
t=160 sec and t=167 sec. Scale bar: 5 um.

Video 3: Distal ectosomes are released from the cilia tip of IL2: An animal expressing
cytoplasmic mEGFP and TSP-7-wrmScarlet in IL2 was immobilized with 10mM tetramisole
and recorded during approximately 3 minutes. Dynamics of a large distal ectosome (yellow
arrow) growing from IL2 cilia tip carrying both mEGFP and TSP-7-wrmScarlet until the scission
event occurs (at t=164 sec). Scale bar: 5 um.

Video 4: Basal ectosomes are released from the cilia base of IL2s: An animal expressing
cytoplasmic mEGFP and TSP-7-wrmScarlet in IL2 neurons was immobilized with 10mM
tetramisole and recorded during 101 sec. Basal ectosomes (yellow arrows) are released and
flow towards the IL2 sheath/socket glia cell bodies. An already released apical ectosome can
be observed attached to the animal’s nose (green arrowhead). Scale bar: 5 um.

Video 5: Basal ectosomes are released form the cilia base of ASER: An animal expressing
TSP-6-wrmScarlet in ASER was immobilized with 10mM tetramisole and recorded for 365
sec. Small-sized ectosomes carrying TSP-6-wrmScarlet are released from ASER cilia base
(vellow arrowhead), the released ectosomes are directed towards AMsh cell body (blue, CFP
cytoplasmic expression, dashed arrow indicates directionality towards AMsh cell body). Scale
bar: 5 um.

Video 6: Budding of basal ectosomes containing GCY-22-wrmScarlet originating from
ASER cilium: An animal expressing GCY-22-wrmScarlet in ASER was immobilized with
10mM tetramisole and recorded during 12 min. Large basal ectosomes (~1um dimeter)
carrying GCY-22-wrmScarlet (magenta) are observed being released from the cilia base of
ASER, released material ends up in AMsh cell (blue, AMsh::CFP cytoplasmic expression).
GCY-22-wrmScarlet channel is shown in inverted LUT on the right. Scission events occur at
t=4 sec and t=348 sec (yellow arrow indicates the start of each scission events). Scale bar: 5
um.

Video 7: AFD microvilli fragments are released and subsequently captured by AMsh
glia: An animal expressing TSP-6-wrmScarlet in AFD was immobilized with 10 mM tetramisole
and recorded during approximately 8 min. Microvilli tips sometimes get detached from AFD
NREs and are subsequently captured by AMsh (blue, AMsh::CFP cytoplasmic expression).
Scission events occur at t=125 sec (yellow arrowhead indicates the start of the scission event).
Scale bar: 5 um.


https://doi.org/10.1101/2021.02.14.430969
http://creativecommons.org/licenses/by-nc-nd/4.0/



