	[image: image1.jpg]phox2B:GFP

phox2B:GFP

(mosaic expression)

Supplementary Figure 1






	Supplementary Figure 1

	Myelin-fated axons are marked by Tg(phox2B:GFP) and Tg(phox2B:GAL4).

	(a) Fluorescence images show reporter expression in a Tg(phox2B:GFP); Tg(sox10:mRFP) larva. (b) Confocal images show phox2B:GFP and sox10:mRFP reporter expression in the spinal cord.  Images are lateral views.  Scale bar, 5 µm. (c) Transverse section of a 7 dpf Tg(phox2B:GFP) larva fixed and immunolabeled for Myelin basic protein (MBP) to show the localization of myelin sheaths.  Inset (right) shows a higher magnification view of phox2B:GFP+ axons, which are surrounded by MBP immunofluorescence (yellow arrowheads). Scale bar, 1 µm.  (d) Confocal images show co-expression in Tg(phox2B:GFP) and Tg(phox2B:GAL4) reporter lines. The Tg(phox2B:GAL4) driver activates the Tg(UAS:mCherry-CaaX) reporter, which results in mosaic mCherry expression in a subset of GAL4+ axons due to UAS silencing (see Methods). The arrowhead points to a mCherry+ axon co-expressing GFP. Scale bar, 5 µm.
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	Supplementary Figure 2

	Spinal cord cell counts in TTX-treated larvae.

	Fluorescence images show Tg(olig2:EGFP) and Sox10 immunofluorescence in control and TTX-treated larvae. Images are transverse spinal cord sections, shown as z-projections, with dorsal up. Arrowheads point to olig2+ Sox10+ OPCs. Scale bar, 10 µm. (b) Quantification of olig2+ Sox10+ cell counts show the mean number of double positive cells per transverse section. Error bars show SEM; P = 0.3503, t-test; n.s., not significant; n = 10 control and 15 TTX-treated larvae. (c) Fluorescence images show Tg(mbp:EGFP) reporter expression in control and TTX-treated larvae. Images are lateral view z-projections encompassing half of the spinal cord with dorsal up and anterior right. Scale bar, 10 µm. (d) Quantification of mbp+ counts show the average number of cells per spinal cord hemisegment. Error bars show s.e.m.; P = 0.7210, t-test; n.s., not significant; n = 21 control and 21 TTX-treated larvae.
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	Supplementary Figure 3

	Selection of UAS:ChRWR-EGFP axons.

	(a) Quantification of the percentage of axons selected for myelination in control larvae (ChRWR-EGFP+, no light stimulation) and ChRWR-EGFP+ larvae treated with 473 nm light (see Methods). The number of axons selected for myelination and the total number of axons analyzed is indicated. c) Quantitative measurements show the wrapping efficiency of phox2B+ axons in control and 473 nm light-treated larvae. Data are expressed as the percent of total axon length ensheathed at the time of imaging. Error bars show s.e.m.; P = 0.9383, t-test; n.s., not significant; data shown are derived from 12 control and 15 light-treated larvae.
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	Supplementary Figure 4

	Characterization of Tg(neuroD:TeNT-GFP) larvae.

	(a) Transmitted light (left) and fluorescence images (right) show TeNT-GFP expression in a 4 dpf Tg(neuroD:TeNT-GFP) larva. (b) Representative confocal images show lateral views of a 3 dpf Tg(neuroD:TeNT-GFP), Tg(sox10:TagRFP) larvae. The left panel shows a projection of z-planes encompassing the entire spinal cord, and the right panel shows a single z-plane. Arrowheads point to oligodendrocytes marked by sox10:TagRFP in the ventral spinal cord. Note that TeNT-GFP is broadly expressed, but is not found in sox10:TagRFP+ oligodendrocytes (arrowheads). Scale bar, 5 µm. See Supplementary Video 4, which shows the complete paralysis of Tg(neuroD:TeNT-GFP) larvae.
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	Supplementary Figure 5

	Sheath number, but not sheath length is reduced in Tg(neuroD:TeNT-GFP) larvae.

	(a) Representative confocal images of single oligodendrocytes labeled by Tg(mbp:GAL4); UAS:mCherry-CaaX expression. Images are spinal cord lateral views of 5 dpf larvae. Scale bar, 5 µm. (b) Quantitative measurements show the average number of sheaths per individual oligodendrocyte. P = 0.0043, t-test. (c) Quantitative measurements show the average sheath length for individual oligodendrocytes. P = 0.2023, t-test. For (b-c), n = 13 sibling and 13 Tg(neuroD:TeNT-GFP) larvae. (d) Summary of sox10+ and mbp+ cell counts in control (sibling) and Tg(neuroD:TeNT-GFP) larvae. n = 13, 9, 7, 6, 16, and 13 larvae. P < 0.0001 (left comparison), P < 0.0001 (center comparison), P = 0.0011 (right comparison). For (b-d), error bars show SEM, t-test, **P < 0.01, ***P < 0.001; n.s., not significant.

	[image: image6.jpg]I-GFP)

a):
Of
)

O\
=

| -
O
e
(b
-
©
A
c @
O
< c
<C
(b
(@))
(4]
| -
O x \O < N S
> O o o o o
<C
O (wrf) Je)1owWwelp uoxe abelony
m [ | Q\.\
= S
Y G
I~
< 9.
—~ 9 d 9,
b ° o
S »n Q — 5.
QO — 0O o
©®© ©S 0
E 59 — ©o
8 S Ky
nnu _u - A Q%.Q
X
< | %W.Q
°
o
nnu - W.Q
2 4 ©
— o,
._QWU s b.Q m
& ™
— % >N
g ©
$X . ot
— VQ nnv
T~ . m
o
LN o LN o LN o b
N N — — p
O (%) Aouanbauyj aAne|ay nUu.
(7))





	Supplementary Figure 6

	Comparison of axon diameter in wild-type and Tg(neuroD:TeNT-GFP) larvae.

	(a) Transmission electron microscope images of ventral spinal cord, including Mauthner (M) axons. Images are transverse sections of 3 dpf larvae; dorsal axis toward the top and medial to the right. Scale bar, 1 µm. (b) Quantification of axon diameters shows a similar distribution in siblings and Tg(neuroD:TeNT-GFP) larvae. The size diameter distributions were not statistically significant; P = 0.41, Kolmogorov-Smirnov test. (c) Average axon diameter for data shown in (b). The average diameter was not significantly different between groups; P = 0.98, t-test. For (a-c), n = 3 wild-type larvae (204 axons) and 3 Tg(neuroD:TeNT-GFP) larvae (185 axons); error bars show s.e.m.
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	Supplementary Figure 7

	Time course of myelin sheath initiations and retractions in Tg(neuroD:TeNT-GFP) larvae.

	(a) Confocal images of a single oligodendrocyte marked by UAS:mCherry-CaaX expression in a Tg(sox10:GAL4); Tg(neuroD:TeNT-GFP) larva. Images are lateral view of the spinal cord and time is indicated as min:sec. Blue arrowheads mark initiating sheaths and red arrowheads mark failed ensheathments. Scale bar, 10 µm. (b) Summary of length measurements for sheaths shown in (a). Each line represents an individual sheath, which will either be stable throughout the time-lapse imaging (blue) or retracted (red). Note that retracted sheaths never extend greater than 10 µm. (c) Summary of sheath length measurements from time-lapse imaging showing in (A). Each point represents the maximum length of an individual sheath during the first three hours after the sheath had initiated. Sheaths that later retracted remained short, whereas sheaths that were stabilized and maintained throughout the time-lapse began extending during this initial 3 hr period. (d) Summary of nascent sheath fates during time-lapse imaging in A. Each horizontal series represents an individual nascent sheath. Stable sheaths are blue and retracting sheaths are red.
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