





Figure 3. Differentiation potential of cultured primary cranial and trunk NC cells.
Both cranial and trunk NC cells gave rise to known NC derivatives when grown under
conditions reported to induce lineage-specific differentiation. Representative images of
differentiated cells: neuronal cells (A, B; TUJ1, red; 4 days in differentiation medium
containing NT3 and NGF), glial cells (C, D; GFAP, red; 8 days in differentiation medium
containing BMP2 and LIF), smooth muscle cells (E, F; aSMA, orange; 7 days in
differentiation medium containing FCS), chondrocytes (G, H; Alcian blue staining; 6 days
(G) and 14 days (H) in differentiation medium containing TGF-B3), adipocytes (I, J;
Brightfield, Inset: Oil red O staining; 14 days in Adipogenic Medium from STEMCELL
Technologies), and melanocytes (K, L; Tyrosinase, brown; 10 days in differentiation
medium containing ET3). All cells are derived from Sox9cre; R26R-EYFP mice and
express EYFP (green). Cells were expanded for 3 passages (12 days in culture) prior to
differentiation. Differentiation into each of the derivatives was consistent across replicates
(n=6; duplicate cultures from each of three independent cell isolates). Scale bars: (A — D)

50um; (E — L) 100um.
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Figure 4. Temporal progression of neuronal differentiation in cultured cranial and
trunk NC cells. Neuronal differentiation was assessed at various time points via

immunostaining for TUJ1, a neuron-specific class Il -tubulin. Robust expression of TUJ1
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was observed at Day 2 (A, B). Higher magnification of boxed regions show an observable
decrease in soma size when comparing TUJ1-negative cells displaying a mesenchymal
morphology (A’, B’; white lines) and cells positive for TUJ1 that display a neuronal-like
morphology (A”, B”’; cyan lines). Neuritic outgrowth continued through Day 4 in both cell
populations (C, D). In addition, in trunk NC-derived cells, TUJ1-positive cells formed
discrete aggregates (D; arrowhead), however similar aggregation was not observed in
cells derived from the cranial NC at this time point. By Day 6, the difference in aggregation
between the cell populations became more apparent (E, F). While TUJ1-positive
aggregates derived from the trunk NC were tightly compacted (F), TUJ1-positive
aggregates derived from the cranial NC were loosely formed (E; arrowheads). At Day 8,
TUJ1-positive cells derived from the cranial NC maintained a similar phenotype as seen
in Day 6 (G). In contrast, TUJ1-positive cells derived from the trunk NC displayed
enhanced aggregation, coupled with extensive neuritic outgrowth (H). Phenotypic
characteristics of the cells at each time point were consistently observed (n=6; duplicate
cultures from each of three independent cell isolates). All cells are derived from Sox9cre;

R26R-EYFP mice and express EYFP (green). Red staining = TUJ1. Scale bars: 50um.
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Figure 5. Cultured cranial and trunk NC cells exhibit differential HuC/D localization
during neuronal differentiation. Neuronal differentiation was assessed at various time
points via immunostaining for HUC/D, a pan-neuronal marker recognizing neuron-specific
RNA binding proteins. Robust HuC/D expression was observed after 2 days in
differentiation medium (A, B). By Day 4, a difference in HUC/D localization in neuritic
processes between the cell populations was observed (C, D; arrowheads). Higher
magnification of boxed regions show HuC/D localized to the soma and neuritic process
of cells derived from the cranial NC (C’, C”’; arrowheads), however HUC/D expression
was only observed in the soma of cells derived from the trunk NC, and absent from the
neuritic processes (D’, D”’; arrowheads). Differences in HUC/D localization between the
cell populations persisted through Day 8 (E — H). Phenotypic characteristics of the cells
at each time point were consistently observed (n=6; duplicate cultures from each of three
independent cell isolates). All cells are derived from Sox9cre; R26R-EYFP mice and

express EYFP (green). Red staining = HUC/D. Scale bars: (A — D; E — H) 50um; (C’, C”,

D’, D”) 25um.
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Figure 6. Primary cranial and trunk NC cells display distinct morphological
transitions during the temporal progression of glial differentiation in vitro. Glial
differentiation was assessed via immunostaining for glial fibrillary acidic protein (GFAP)
after 4, 10 or 14 days in differentiation medium. GFAP-positive cells were observed in
both cranial and trunk NC cell populations at Day 4 (A, B). By Day 10, some of the GFAP-
positive cells extended flattened, sheet-like processes (C, D; asterisks) while the other
GFAP-positive cells displayed an elongated, spindle-like morphology (C, D; arrowheads).
After 14 days, most GFAP-positive cells in both populations exhibited an elongated,
bipolar morphology and cells extending flattened, sheet-like processes were only

occasionally observed (E, F). Phenotypic characteristics of the cells at each time point
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were consistently observed (n=6; duplicate cultures from each of three independent cell

isolates). All cells are derived from Sox9cre; R26R-EYFP mice and express EYFP

(green). Red staining: GFAP. Scale bars: 100um.
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indicates grand mean across replicates. *p < 0.05, ***p < 0.0001 vs. undifferentiated cells
(two-way ANOVA). All cells are derived from Sox9cre; R26R-EYFP mice and express

EYFP (green). Magenta staining = Col2al. Scale bars: (A — H) 100um; (I, J) Imm.
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