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Supplementary Figure 1. Morphometric comparison between wild-type zebrafish and nacre

mutant. At least 90 axon segments were analyzed per fish in the lateral line (L.L.) and the

ventral spinal cord. Mauthner axons were analyzed as described in the methods. (a) Myelin

thickness and (b) axon diameter vs zebrafish type and white matter region. An one-way

ANOVA test revealed no difference between the wild-type and nacre mutant. Differences were

only observed between white matter regions (One-way Anova test, n = 4).
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Supplementary Figure 2. Morphological analysis of the Mauthner axon in T3-treated, GC1-

treated and DMSO control zebrafish. The axon diameter was not different between chemical

treatments and the control (Mann-Whitney test, n=4).
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Supplementary Figure 3. CARS images of a 5 dpf GC1-treated zebrafish taken at two

orthogonal polarization orientations: 0◦ and 90◦ (width: 112.5 µm). Arrows point MM discon-

tinuities that have a smaller intensity modulation. Comparing MM and intensity images (width:

8.5 µm) from the yellow arrow, the discontinuities can easily be discerned when looking at the

discontinuity in the MM image.
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Supplementary Figure 4. CARS images of a 5 dpf DMSO and T3-treated zebrafish taken

at two orthogonal polarization orientations: 0◦ and 90◦ (width: 56.25 µm).
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Supplementary Figure 5. Mauthner axon development in fixed nacre fish. (a) Myelin thick-

ness and (b) axon diameter as a function of larval age. No difference were observed for all

parameters between 6 and 10 dpf (Mann-Whitney test, n = 6).
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Supplementary Figure 6. Axonal growth of Mauthner axons during development in live

nacre zebrafish. A steady increase in axon diameter was measured between 3 and 5 dpf. R2 for

linear regression and p-value for non-zero slope test are given in each graph. (n=6 for all ages,

except at 3 dpf where n=5).
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Supplementary Figure 7. Schematic of the optical scanning microscope for CARS and P-

CARS imaging indicating the position of polarization-control elements.
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Derivation of the myelin modulation index

The CARS signal polarization dependence for pump and Stokes field with collinear polar-

ization can be expressed as (Bélanger et al., 2009):

I(θ) ∝ E4
pE

2
s

[
sin(θ)2[χ(3)

3333 + cos(θ)2[3χ(3)
m − χ(3)

3333]
]2

+ cos(θ)2[3χ(3)
m + cos(θ)2[χ(3)

1111 − 3χ(3)
m ]
]2]
, (1)

where θ is the incident polarization orientation, Ep and Es are the pump and stokes fields,

and χ(3)
3333, χ(3)

1111, and χ(3)
m are the three non-zero independent nonlinear susceptibility tensor

elements probed. The extrema of Eq. 1 can be found by taking its derivative:

dI(θ)/dθ ∝ 2(χ(3)
3333 + cos(θ)2(3χ(3)

m − χ
(3)
3333))2 sin(θ) cos(θ)

− 4(χ(3)
1111 − 3χ(3)

m ) cos(θ)3 sin(θ)(3χ(3)
m + (χ(3)

1111 − 3χ(3)
m ) cos(θ)2)

− 2 cos(θ) sin(θ)(3χ(3)
m + (χ(3)

1111 − 3χ(3)
m ) cos(θ)2)2

− 4(3χ(3)
m − χ

(3)
3333) cos(θ) sin(θ)2(χ(3)

3333 + (3χ(3)
m − χ

(3)
3333) cos(θ)2),

(2)

and then finding the zeros. For θ ∈ [0, π[, Eq. 2 takes a value of zero for θ = 0 and π/2:

I(θ = 0)max = (χ(3)
1111)2 and I(θ = π/2)min = (χ(3)

3333)2. (3)

The myelin modulation (MM) is defined as:

MM ≡ Imax − Imin

Imax
= (χ(3)

1111)2 − (χ(3)
3333)2

(χ(3)
1111)2

= 1− (χ(3)
3333/χ

(3)
1111)2. (4)

9


