




















PNAS

Fig. S2. Cre transfection at DIV3 completely abolishes ankyrin-G clustering at AIS by DIV7. Representative images of a cultured exon 22-23 flox/flox hip-
pocampal neurons transfected with Cre-2A-BFP (pseudocolored green). MAP2 is shown in red, and total ankyrin-G staining is shown in white. Higher mag-
nification of distal axon region of interest shown on Right. (Scale bar: 20 pm.)
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Fig. $3. Measurements of cluster length and AlIS position relative to endogenous AlIS. (A) Average measurements of AlS clustering of 480-kDa ankyrin-G-GFP
with the indicated mutations relative to endogenous AIS (P = 0.9099, one-way ANOVA, n = 18-21 per group). (B) Average distance from soma for transition
between dendritic character (MAP2-positive) and axonal character (MAP2-negative) in total ankyrin-G-null neurons rescued with the indicated constructs. (P <
0.0001, one-way ANOVA followed by Tukey post hoc test; *P < 0.05 relative to total ankyrin-G-null, Cre only).
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Fig. S4. A subset of nodes of Ranvier in the spinal cord are affected by nestin-Cre-mediated deletion of exon 37. (A) Representative images of sections
through spinal cord from p20 WT or exon 37-null mice. Sections were stained with antibodies to the paranode marker Caspr (green), 480-kDa ankyrin-G (red),
and total ankyrin-G (white). (Scale bars: 5 pm.) (B) Higher magnification of nodes of Ranvier from yellow regions of interest in A. (Scale bars: 1 um.) (C) Higher
magnification images of nodes from WT or exon 37-null mice. Caspr (green), NF (red), and total ankyrin-G (white). (Scale bars: 1 um.) (D) Histogram of node of
Ranvier length from WT (black) or exon 37-null (red) nodes of Ranvier from p20 spinal cord. Nodes were determined to be exon 37-null by loss of 480-kDa AnkG
staining.
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Fig. S5. No changes detected in protein expression of other ankyrin isoforms or known ankyrin-G partners. Western blot analysis from whole-brain lysate of

P20 WT (+/4) or exon 37-null (-/-) animals. Blots were probed with antibodies to total ankyrin-G (AnkG), total ankyrin-B (AnkB), pan ankyrin (Pan Ank), p4
spectrin, pan voltage-gated sodium channel (Pan NaV), and Pan neurofascin (Pan NF).
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Fig. S6. DIV21 Exon 37-null hippocampal neurons exhibit profound proximal axon polarity defects but maintain distal polarity. (A) Representative images of
WT (Left) or exon 37-null (Right) DIV21 cultured hippocampal neurons. Soluble GFP shown in green. MAP2 shown in red. Staining for 480-kDa ankyrin-G
staining shown in white. (Scale bar: 20 mp.) Blue bars represent position of line scan analysis shown in C. Exon 37-null Inset demonstrates acquisition of
dendrites in proximal axon. (B) Higher magnification images of yellow regions of interest shown in A demonstrating loss of MAP2 in distal axon of exon 37-null
neuron. (C) Line fluorescent intensity analysis of blue bars shown in A in proximal, medial, or distal axon. GFP shown in green. MAP2 shown in red.
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Fig. S7. Action potential frequency and dynamics are affected in the striatum of the exon 37-null mouse. (A) Elicited action potential frequency from striatal
neurons from WT (black) or exon 37-null (red) acute brain slices. Data shown are mean + SEM, *P < 0.05 compared with WT. (B) Action potential amplitude
from WT (black) or exon 37-null (red) striatal neurons at +400 pA current injection (WT, 103.2 + 4.050 mV, n = 10; exon 37-null, 103.5 + 3.532 mV, n = 10). (C)
Time constants (t) for action potential rise (Left) or decay (Right) from WT (black) or exon 37-null (red) striatal neurons at +400 pA current injection (rise T, P =
0.0586; WT, 0.5 + 0.1 ms, n = 10; exon 37-null, 0.9 + 0.1, n = 10; decay 1, *P = 0.0036; WT, 1.7 + 0.1 ms, n = 10; exon 37-null, 10.3 + 2.6 ms, n = 10).
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Fig. S8. The 480-kDa ankyrin-G expression is restricted to neuronal tissues. (A) Probe validation for gRT-PCR probes specific for 190-kDa (black) or 480-kDa
(red) ankyrin-G using cDNA encoding each isoform as a template. (B) Relative190-kDa ankyrin-G gene expression from P30 WT mouse tissues or PO brain. Data
normalized to GAPDH as endogenous control and to P30 brain. (C) Relative 480-kDa ankyrin-G gene expression from P30 WT mouse tissues or PO brain. Data
normalized to GAPDH as endogenous control and to P30 brain.
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