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Figure 6. Constitutive activation of MAPK/ERK increases peripheral myelination in 

normal and Q215X genetic context, but it is functionally detrimental. (A) Semithin cross-

sections stained with toluidine blue (top panel) and electron micrographs (bottom panel) from wildtype 

WT, Q215X, Mek1DD hemizygote and P0-Cre hemizygote (Mek1DD;P0Cre) and Mek1DD 

hemizygote, P0-Cre hemizygote and Q215X (Mek1DD;P0Cre;Q215X) sciatic nerves at one month. 

Mek1DD;P0Cre and Mek1DD;P0Cre;Q215X fibers are hypermyelinated and Q215X are 

hypomyelinated. Scale bars, 10 µm (top panel) and 2 µm (bottom panel). (B) g-ratio was increased in 

Q215X (0.70±0.008) and decreased in Mek1DD;P0Cre (0.40±0.002) and Mek1DD;P0Cre;Q215X 

(0.39±0.002) compared to WT (0.64±0.002), indicating hypomyelination and strong hypermyelination, 

respectively.  (C) g-ratio as a function of axonal diameter showed preferential hypermyelination of 

small fibers in Mek1DD;P0Cre and Mek1DD;P0Cre;Q215X. (D-E) Neurophysiological studies 

showed  significantly reduced nerve conduction velocity in all mutants (D). Note that Mek1DD;P0Cre 

animals displayed an even more dramatic reduction. (E) The amplitude of compound muscle action 

potentials was decreased in Mek1DD;P0Cre;Q215X, suggesting axonal loss. (F-G) Myelin 

compaction (F) and periodicity (G) were not altered in Mek1DD;P0Cre and Mek1DD;P0Cre;Q215X 

sciatic nerves. Scale bar, 50 nm. Analyses were performed using three mice per genotype. Error bars 

indicate s.e.m. Statistical analyses were performed using one-way ANOVA with Bonferroni’s multiple 

comparison test. * P < 0.05, ** P < 0.01, *** P < 0.001. 
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Figure 7. Expression of HA-NRG1 type III transgene increases PMP2 protein level. (A) 

Western blot analysis from WT, Nrg1t3, Q215X, Nrg1t3;Q215X, Mek1DD;P0Cre and 

Mek1DD;P0Cre;Q215X sciatic nerves at one month. Expression of HA-NRG1t3 transgene in sciatic 

nerves or constitutive activation the MAPK/ERK pathway in Schwann cells leads to an increase in 

ERK phosphorylation, a decrease in EGR2 protein levels and an increase in PMP2 protein levels. These 

effects are enhanced in Mek1DD;P0Cre mutants as compared to HA-NRG1t3 mutants. Western blots 

were cropped. (B) Semithin cross-sections stained with toluidine blue (top panel) and electron 

micrographs (bottom panel) from wildtype (WT), Nrg1t3 hemizygote (Nrg1t3), P0Q215X 

heterozygote (Q215X) and Nrg1t3 hemizygote and P0Q215X heterozygote (Nrg1t3;Q215X) sciatic 

nerves at one year. 
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Figure 8. Regulation of myelination by NRG1 type III. In wildtype animals, NRG1 type III/ 

ErbB2/3 promotes myelination by stimulating several signaling pathways, including PI3K/AKT, 

MAPK/ERK and calcineurin (CaN)/NFATc4, which are thought to converge on the activation of 

EGR2. In Nrg1t3 animals the exogenous expression of NRG1 type III leads to the activation of both 

PI3K/AKT and MAPK/ERK pathways and the increased transcription of Pmp2 and Omg. 
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Expanded View Figure Legends 

 

Figure EV1. The P0Q215X disrupts myelin gene regulation and modifies myelin protein 

expression throughout the development. Western analysis from WT, Q215X (Q/+), 

Q215X/Q215X (Q/Q) sciatic nerves during development at P5, P10, P15 and P30 days. Blots were 

probed for P0, PMP22, MAG, MBP and EGR2. The Q215X allele cause a reduction of P0 stability 

(Fratta et al., 2018). Calnexin was used as loading control. Analyses were performed using three mice 

per genotype. Western blots were cropped. 
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Figure EV2. Expression of HA-NRG1 type III promotes a shift in the size of myelinated 

fiber population and an increase in internodal length. (A) The distribution of myelinated fibers 

shows a larger population of small myelinated axon (axon diameter from 1 to 2 um) in Nrg1t3 compare 

to WT. (B-C) While no reduction in internodal lengths was measured in the Q215X, the internodal 

lengths were increased in both Nrg1t3 and Nrg1t3;Q215X and Nrg1t3 by approximately 15% (B). At 

least 100 internodes were measured (C). Scale bar 100 µm. Analyses were performed using three mice 

per genotype. Error bars indicate s.e.m. Statistical analyses were performed using one-way ANOVA 

with Bonferroni’s multiple comparison test. * P < 0.05. 
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Figure EV3. The hypermyelination mediated by HA-NRG1 type III transgenic expression 

does not correlates with an increase in major myelin components or in EGR2 activation. 
(A) Western blot analyses from WT, Q215X, Nrg1t3;Q215X and Nrg1t3 spinal cord at P30. Blots were 

probed for HA tag. HA is tagged to the NRG1 type III transgene. Calnexin was used as loading control. 

We detected exogenous neuregulin precursor protein level and its cleavage products. The upper band 

corresponds to the full-length NRG1 type III inactive isoform (135-kDa, arrow), the 75-kDa band 

corresponds to the active form (arrow head) of NRG1 type III produced by BACE1-cleavage, as 

described in the literature (La Marca et al., 2011; Velanac et al., 2012). (B-D) Western blot analyses 

from WT, Q215X, Nrg1t3;Q215X and Nrg1t3 sciatic nerves at P30. Blots were probed for P-ErbB2, 

ErbB2 (B), P0, MBP, PMP22, MAG (C) and EGR2 (D). HSP90 was used as loading control. (E) 

Relative quantification of Egr2 mRNA from WT, Nrg1t3, Q215X, HA-Nrg1t3;Q215X sciatic nerves 

at P30. (F) Relative quantification of luciferase reporter gene mRNA (Lucif) from Luc D hemizygotes 

(Luc D), Q215X;LucD, Nrg1t3;Luc D and Nrg1t3;Q215X;LucD sciatic nerves at P15. Luc D mice 

harbor a combinatorial EGR2/SOX10 binding site upstream of basal Hsp68 promoter. No significant 

differences were found at P15. Analyses were performed using three mice per genotype. Error bars 

indicate s.e.m. Statistical analyses were performed using one-way ANOVA with Bonferroni’s multiple 

comparison test. *** P < 0.001. 
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Figure EV4. Mek1DD;P0Cre transgene promotes a shift in the size of myelinated fiber 

population. The distribution of myelinated fibers shows a larger population of small myelinated axon 

(axon diameter from 1 to 2 um) in Mek1DD;P0Cre and Mek1DD;P0Cre;Q215X as compared to WT 

and Q215X at one month. Analyses were performed using three mice per genotype. Western blot were 

cropped. Statistical analyses were performed using one-way ANOVA with Bonferroni’s multiple 

comparison test. * P < 0.01, *** P < 0.001. 
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Figure EV5. Expression of HA-NRG1 type III increases Pmp2 mRNA and protein levels. 
(A) Relative quantification of Pmp2 mRNA from WT, Nrg1t3, Q215X, Nrg1t3;Q215X sciatic nerves 

at one month. There is a significant up regulation of Pmp2 (1.89 ± 0.16 folds in NRG1t3 and 1.81 ± 

0.15 in Nrg1t3;Q215X). Error bars indicate s.e.m. Analyses were performed using three mice per 

genotype. Statistical analyses were performed using one-way ANOVA with Bonferroni’s multiple 

comparison test. *** P < 0.001. * P < 0.05. (B) Immunolabelling for PMP2 (in red) and P0 (in green) 

in cross-section from WT, Nrg1t3, Q215X, Nrg1t3;Q215X sciatic nerves at one month. PMP2 staining 

is increased in Nrg1t3 and Nrg1t3;Q215X  sciatic nerves. Scale bar, 25µm.  
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