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Figure S1: NPC-derived axon growth is stimulated by a myelin substrate in vitro.  

Enhanced neurite outgrowth (βIII-tubulin label) from rat E14 spinal cord-derived NPCs 
on myelin substrates after 48 hours in vitro. (A) Neurite outgrowth stimulation comparing 
non-specific membranes from liver tissue to myelin membranes, (B) Neurite branching, 
(C) neurite initiation per cell, (D) longest neurite. All values are normalized to the PDL 
condition for each individual experiment. Show are Mean ± SEM; ***p < 0.001 One-way 
ANOVA, with *p < 0.05, **p < 0.01, ***p < 0.001, ****p < 0.0001, post-hoc Tukey’s; n = 3 
embryos, n = 4 wells per embryo. 
  



 

 

Figure S2: Mouse E12 spinal cord–derived NPC neurite growth is stimulated by a 

myelin substrate in vitro. 

Enhanced neurite outgrowth (βIII-tubulin label) from mouse E12 spinal cord-derived 
NPCs on myelin substrates after 48 hours in vitro. (A) Neurite length per cell, (B) Neurite 
branching per cell, (C) longest neurite and (D) neurite initiation. All values are 
normalized to the PDL condition for each individual experiment. Show are Mean ± SEM; 
***p < 0.001 One-way ANOVA, with *p < 0.05, **p < 0.01, ***p < 0.001, post-hoc 
Tukey’s; n = 3 embryos, n = 4 wells per embryo 
  



 
 
 

 

 

Figure S3: Axon (Tau1) growth is stimulated by a myelin substrate in vitro.  

(A-D) E14 spinal cord-derived NPCs exhibit stimulation of axon growth on myelin 
substrates identified by the axonal marker Tau1 and the dendritic marker MAP2 after 3 
and 6 days in vitro (DIV). (B) Quantification of axonal growth stimulation via Tau1 
labeling. Values are normalized to the PDL condition for each individual experiment. 
Show are Mean ± SEM; ***p < 0.001, ****p < 0.0001, two-tailed t-test; n = 3 embryos, n 
= 4 wells per embryo. Scale bar: A-D, 100 μm. 
  



 
 
 

 
 



 
 

 

Figure S4: E14 rat spinal cord–derived NPCs lose their ability to be stimulated by 

myelin upon in vitro maturation.  

 (A) E14 spinal cord-derived NPCs were cultured on PDL and matured for 6 days in vitro 

(6DIV), paralleling the developmental timeframe from E14 to E20. After trypsinization 

and replating, in vitro “matured” NPCs show significant neurite outgrowth inhibition on 

myelin compared to PDL substrates. Values are normalized to the PDL condition for 

each individual experiment (****p < 0.0001, two-tailed t-test; n = 3 individual 

experiments). (B) E14 spinal cord-derived NPCs were cultured on PDL and fixed after 1, 

3 and 5 days in vitro. BrdU was added to the culture medium at time of plating to label 

nuclei that underwent mitosis during the culture period. The nuclear label DAPI was 

used to label all cells in culture and the neuronal marker, and III-tubulin was used to 

identify the neuronal population. Non-neuronal cells that underwent mitosis co-label for 

DAPI and BrdU (white arrowheads) and neuronal cells that underwent mitosis co-label 

for DAPI and BrdU and III-tubulin (black arrowheads). Quantification shows that fewer 

than 3% of cells labeled for BrdU were neuronal (n = 3 embryos, n = 3 wells per 

embryo). Mean ± SEM. Scale bar: A, 100 μm; B, 50 μm. 

  



 

 

 

 

 

 

Figure S5: Growth-dependent mechanisms involving pERK.  

(A) Rat E14 spinal cord-derived NPCs were plated on PDL and myelin substrates and 

cultured in the presence of DMSO (control), ERK-kinase-(MEK)-inhibitor (10 g/ml; 

PD98059) or ERK-inhibitor (12.5 M; CAS1049738) for 24 hours. Both inhibitors showed 

partial blockade (14% and 22%, respectively) of myelin-mediated stimulation compared 

to DMSO, indicating that pErk is an essential, but partial contributor to the stimulatory 

effects of myelin. Values are normalized to the PDL condition for each individual 

experiment (***p < 0.001, one-way ANOVA, with **p < 0.01, ***p < 0.001 post-hoc 

Tukey’s; n = 4 individual experiments). Mean ± SEM. (B) FGFR2, which has been 

reported to potentially mediate Negr1-dependent activation of pERK (29), is significantly 

increased upon myelin stimulation as shown by RNA-seq. (p = 0.05, one-tailed t-test; n = 

3 individual experiments). Mean ± SEM. 

  



 
 

 

Figure S6: Quality measures of RNA-seq. 

Several measurements showed consistent quality across samples were conducted for 

consistency of RNA-sequencing data. Consistency of RNA-sequencing quality: (A) base 

quality distribution, (B) nucleotide composition, and (C) insert sizes, percentage of 

uniquely aligned reads (>90%) and transcript coverage. Plots in (A) and (B) represent 

paired-end reads for each sample separately. Error bars in (C) represent ± SD. (D) RNA 

integrity number (RIN) for the RNA samples.  



 

 

 

Figure S7: qPCR verification of RNA-seq.  

(A) qPCR validation of selected differentially expressed genes from RNAseq analysis. 

Mean ± SEM log-2 fold changes, n = 3 individual experiments. (B) Integrative Genomics 

Viewer (IGV) RNA-seq screenshots for the selected genes.  



 

 

 

 
 

 

Figure S8: Overexpression of Negr1 in mature spinal cord–derived NPCs 

increases neurite growth on a myelin substrate in vitro.  

Rat E14 spinal cord-derived NPCs were co-electroporated with either Negr1-pcDNA3 + 

Pmax-GFP (Lonza) or with empty pcDNA3 backbone (30) + Pmax-GFP and plated on 

PDL. After maturation for 6 days in culture, cells were trypsinized, re-plated on myelin 

substrates, and neurite extension of GFP+ neurons in both conditions was quantified 24 

hours later.  Values are normalized to the control condition for each individual 

experiment (****p < 0.0001, two-tailed t-test; n = 3 individual experiments). Mean ± SEM. 

Scale bar: 100 μm. 

 

 

 

 

 

 

 

 

 

 
 

 

 
 

 

 

 



 

 

Table S1: Individual level data for experiments with n < 20. 

 



 



 
 

 




