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Supplementary Figure S1: Ank-G-GFP activation and expression in nodes of Ranvier do not alter node morphology
A Top panel shows a cryosection of neocortical white matter from an ankyrin-G-GFP x CaMKIIa-Cre mouse, with GFP+ and GFP- nodes of Ranvier (noR; see Fig. 3A for details). The bottom 
panel shows an automated 3D reconstruction of noR using Imaris. Nodes were identified via the ankyrin-G channel, classified by the GFP channel, and properties were analyzed in Nav1.6 
and ankyrin-G channels. All steps were automated within the Imaris software. Scale bar = 5 µm. B Nodes that are GFP+ and GFP- show no differences regarding their length, ellipticity, 
and median fluorescence intensity of ankyrin-G or Nav1.6 signals (n = 141 GFP- nodes, 91 GFP+ nodes, 1 animal, Mann-Whitney U test). C Top panel: The fluorescence intensity of the 
sodium channel Nav1.6 did not correlate with ankyrin-G-GFP fluorescence intensity, indicating unchanged levels of sodium channels. Bottom panel: The intensity of GFP fluorescence 
correlates positively with the levels of all ankyrin-G in GFP+ but not GFP- nodes (n as in B; Pearson correlation details in the graph). This demonstrates that ankyrin-G-GFP does not 
change the Nav1.6 channel fluorescence intensity and provides a reliable predictor of ankyrin-G levels, though we do not exclude the possibility that native unlabeled ankyrin-G remains 
in the nodes to some degree.



Thome et al.   |   bioRXiv   |   June  2024   |   3

Supplementary Figure S2: AIS length, position, and molecular composition remains intact after ankyrin-G-GFP expression
A Measurements of length and position of AIS in CA1 pyramidal neurons that are either GFP positive (green) or negative (orange). The inclusion of GFP into the ankyrin-G gene does 
not significantly change AIS length (left panel) or distance to the soma (right panel). Sample preparation was conducted as outlined in Fig. 7 and AIS measurements were based on the 
βIV-spectrin signal (n = 3 animals). An independent Thy1-GFP control line (grey, n = 3 animals) was used as an additional control. The number of individual AIS (white circles) and P 
values are given within the graph (t-test for AIS length; Mann – Whitney U-test for AIS distance). B Correlation of AIS length measured live via the ankyrin-G-GFP signal in a patch clamp 
chamber (grey) and post-fixation using antibodies against GFP, ankyrin-G, and βIV-spectrin in CA1 pyramidal neurons (sample preparation as in Fig. 7, n = 20 AIS, 1 animal). C Alternative 
visualization of data from panel B (post-fixation). Measurements for AIS signals using antibodies against GFP, ankyrin-G, and βIV-spectrin show comparable lengths. D Immunosignals 
from Nav1.6 channels retain their fluorescence intensity across the AIS after the expression of ankyrin-G-GFP. AIS length was normalized from start to end of the ankyrin-G signal and 
fluorescence intensity from lowest to highest. Tissue preparation as described in Fig. 4A (n = 10 GFP+ and 10 GFP- AIS). E Line plots of Kv2.1 and GFP fluorescence intensities along the 
AIS signal indicate no change in Kv2.1 expression. Normalization as in panel D. Tissue preparation as described in Fig. 4B (n = 10 GFP+ and 10 GFP- AIS). 
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Supplementary Table 1 Summary of statistics for passive and active properties (related to Fig. 7)

Supplementary Table 2 Summary of Cre viruses and Cre driver lines
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Supplementary Table 3 Specification of primary and secondary antibodies (catalog number, working dilution, previously conducted controls, sources, 
Research Resource Identification Portal (RRID) code and references where available).

KO absence of immunosignal in knock out animals, IF immunofluorescence, IP immuno-precipitation, WB western blot, rb rabbit, ms mouse, gp guinea 
pig, ch chicken
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Supplementary Table 3 (continued) Specification of primary and secondary antibodies (catalog number, working dilution, previously conducted controls, 
sources, Research Resource Identification Portal (RRID) code and references where available).

KO absence of immunosignal in knock out animals, IF immunofluorescence, IP immuno-precipitation, WB western blot, rb rabbit, ms mouse, gp guinea 
pig, ch chicken
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Supplementary Table 4 Summary of fixation and blocking reagents for all immunofluorescence experiments.

PFA paraformaldehyde, min minutes, DIV days in vitro, BSA bovine serum albumin, PBS phosphate buffered saline, FCS fetal calf serum
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