
Figures and figure supplements

A multicellular rosette-mediated collective dendrite extension

Li Fan et al

Fan et al. eLife 2019;8:e38065. DOI: https://doi.org/10.7554/eLife.38065 1 of 10

RESEARCH ARTICLE

https://doi.org/10.7554/eLife.38065
https://creativecommons.org/
https://creativecommons.org/
http://elife.elifesciences.org/
http://elife.elifesciences.org/
http://en.wikipedia.org/wiki/Open_access
http://en.wikipedia.org/wiki/Open_access


E

D
is

p
la

c
e
m

e
n
t 
o
f 

d
e
n
d
ri
te

 t
ip

 (
m

)

Time (min)

0 min

0

2

4

6

8

10

12

0 10 20 30 40 50

Phalloidin

60 min

AA

F

DYF-7 cnd-1PAR-6 cnd-1

PAR-6 cnd-1

AMsh

AWC

AIB AWA
ASG

ASE

ASH

AVB
AMso

B

C D

Histone cnd-1

Figure 1. Multicellular rosette precedes collective dendrite extension. (A, B) Amphid neurons form a multicellular

rosette. (A) Image of embryo prior to amphid dendrite extension stained with phalloidin. A multicellular rosette is

shaded in pink. In this and all subsequent figures, embryos are oriented with anterior to the left. (B) cnd-1p::PH::

GFP labels amphid neurons in the rosette. Lineage-derived cell identities are shown. (C, D) PAR-6 and DYF-7 are

localized to the rosette vertex. cnd-1p::PH::mCherry labels neurons. (E) Amphid dendrite tip migrates anteriorly.

PAR-6 accumulates in the dendrite tip. cnd-1p::PH::mCherry labels neurons. Vertical dashed lines show initial

position of amphid dendrite tip and posterior extent of amphid cell bodies. Arrows indicate dendrite tip. Closed

arrowhead indicates amphid axon commissure. Open arrowhead indicates sensory depression. (F) Measured

displacement of amphid dendrite tips from five embryos during dendrite extension. Scale bars in A-E, 10 mm.
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Figure 1—figure supplement 1. Retrograde extension

in wild-type embryos. After the initial anterior extension

is complete and the dendrite tips reach the sensory

depression (top panel), cell bodies start to move

posteriorly as the embryo elongates, further extending

the dendrites through retrograde extension. Arrows

indicate amphid dendrite tips. Closed arrowheads

indicate amphid commissure. Open arrowheads

indicate the sensory depression. Dashed line marks the

posterior end of the amphid neurons at the time when

anterior dendrite extension is complete. Scale bar, 10

mm.
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Figure 2. The amphid rosette vertex is attached to the epidermis. (A) PAR-6-labeled amphid tip (arrows) is

localized at the hyp5 leading edge. The apical junction of epidermal cells was labeled by DLG-1::GFP with xnIs17

transgene. The inset is shown magnified on the right. (B) A kymograph generated along the dashed line in the

inset in A, showing the correlated anterior movement of the PAR-6 signal and the leading edge of the epidermal

cell. (C) Example of an elt-1(RNAi) embryo with weak RNAi effect which is similar to the wild type (left) and an elt-1

(RNAi) embryo with strong RNAi effect and minimal lin-26::GFP expression (right). In the latter group dendrites

failed to extend (arrow), even though the amphid rosette (circle in the upper panel) and the amphid axon

commissure both formed normally (arrowheads). (D) A representative elt-1(RNAi) embryo with moderate lin-26::

GFP expression shows a partial anterior migration of the epidermis (upper panel) followed by posterior retraction.

Figure 2 continued on next page
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Figure 2 continued

Dashed lines mark the leading edge of the epidermis before and after the retraction. The amphid dendrite tips

follow the leading edge of the epidermis. Arrows mark the position of the dendrite tip. Scale bars in A-D, 10 mm.

DOI: https://doi.org/10.7554/eLife.38065.008
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Figure 3. Multiple adhesion molecules function redundantly in amphid dendrite anterior extension. (A–D) Localization of DYF-7, HMR-1, SAX-7 and

DLG-1 (dlg-1(cp301)) in amphid neurons and epidermal cells. Middle panels, superficial focal plane showing localization in epidermal cells. Lower

Figure 3 continued on next page
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Figure 3 continued

panels, deeper focal plane showing localization in amphid neurons. Arrows indicate amphid tips and arrowheads indicate epidermal cells. (E) Dynamics

of dendrite anterior extension in wt, dyf-7(m537) and dyf-7;sax-7;hmr-1(RNAi) triple loss of function. (F) Frequency of anterior extension defects in single,

double and triple loss of function embryos. Number of amphids scored is indicated. P-values were calculated with Fisher’s exact test (two-tailed).

Threshold for significance was adjusted by Bonferroni correction to 0.01 for five comparisons. Scale bars in A-E, 10 mm.

DOI: https://doi.org/10.7554/eLife.38065.009
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Figure 3—figure supplement 1. dyf-7 phenotype and genetic redundancy. (A) Retrograde extension defects in dyf-7(m537) embryos.The dendrite tips

detach from the sensory depression during embryo elongation, after successful anterior extension. See Figure 1—figure supplement 1 for the wild-

type control. Arrows indicate amphid dendrite tips. Closed arrowheads indicate amphid commissure. Open arrowheads indicate the sensory

depression. Dashed line marks the posterior end of the amphid neurons at the time when anterior dendrite extension is complete. Scale bar, 10 mm. (B)

Frequency of anterior extension defects in single, double and triple loss of function embryos with dyf-7(ns119), sax-7(eq1), hmr-1(RNAi) or dlg-1(RNAi).

Number of amphids scored is indicated. P-values were calculated with Fisher’s exact test (two-tailed). Threshold for significance was adjusted by

Bonferroni correction to 0.01 for five comparisons.

DOI: https://doi.org/10.7554/eLife.38065.010
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Figure 4. PAR-6 regulates localization of DYF-7. (A, B) DYF-7 shows more dispersed localization in par-6(M/Z). (C) Quantification of the size of DYF-7::

GFP in WT and par-6(M/Z) embryos before the dendrite tips migrate anteriorly. Data was shown as mean ±SD. P value was calculated with student t-

test. (D) Schematic model of molecular localization between the amphid dendrite tips and epidermal cell. Scale bars in A-B, 10 mm.

DOI: https://doi.org/10.7554/eLife.38065.011
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Figure 4—figure supplement 1. PAR-6 is required for amphid dendrite extension. (A) The wild type. (B) Partial extension of amphid dendrites in par-6

(M/Z) embryos that arrested at the 1.5-fold stage, indicating abnormal epidermal morphogenesis. (C) Partial extension of amphid dendrites in a par-6

(M/Z) embryo that developed beyond the 1.5-fold stage, indicating more or less normal epidermal morphogenesis during dendrite extension. Arrows

indicate amphid dendrite tips. Closed arrowheads indicate amphid commissure. Open arrowheads indicate the sensory depression. Scale bar, 10 mm.
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