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Supplementary Figure 15.

Sample sizes in imaging experiments were determined based on standards for the imaging-based studies in the field of cell biology, and
provide sufficient statistics.

No data from samples were excluded from analyses.

Three biological replicates were acquired for each condition of the imaging experiments. For co-IP based mass-spec analysis, two biological
replicates were acquired for each condition, and for the quantitative TMT-based mass-spec analysis, three biological replicates were acquired
for each condition.

The study does not require the allocation of samples into different experimental groups. Hence, randomization was not needed or performed
for this study.

Blinding was not done because the imaging samples were prepared and analyzed by the same investigator due to the sophistication required
in each experiment.

The following primary antibodies were used in this study: guinea pig anti-MAP2 antibody 1:500 for immunofluorescence (IF) (Synaptic
Systems, 188004), rabbit anti-MAP2 antibody 1:500 for IF (Synaptic Systems, 188002), mouse anti-!II spectrin antibody 1:400 for IF
(Clone D8B7, Biolegend, 803201), mouse anti-!II spectrin antibody 1:200 for IF (Clone 3D7, Encor Biotechnology, MCA-3D7), rabbit
anti-!II spectrin antibody 1:200 for IF (Encor Biotechnology, RPCA-aII-Spec), mouse anti-!II spectrin antibody 1:200 for IF (Clone AA6,
EMD Millipore, MAB1622), mouse anti-"II spectrin antibody 1:200 for IF (Clone 42, BD Biosciences, 612563), mouse anti-dematin
antibody 1:50 for IF (Clone 18, Santa Cruz Biotechnology, sc-135881), rabbit anti-coronin 2B antibody 1:200 for IF (Novus Biologicals,
NBP 1-85567), mouse anti-tubulin antibody 1:100 for IF (Clone B7, Santa Cruz Biotechnology, sc-5286), rabbit anti-Tau antibody
1:500 for IF (Synaptic Systems, 314002), mouse anti-Kv1.2 channel antibody 1:200 for IF (Clone K14/16, Neuromab, 75-008), rabbit
anti-neurofascin antibody 1:200 for IF (Clone A12/18, Neuromab, 75-172), rabbit anti-NrCAM 1:200 for IF (Abcam, ab24344), goat
anti-CHL1 antibody 1:200 for IF (R&D systems, AF2147), rabbit anti-NCAM1 antibody 1:200 for IF (EMD Millipore, AB5032), mouse
anti-ankyrin G antibody 1:100 for IF (Clone 463, Santa Cruz Biotechnology, sc-12719), mouse anti-bassoon antibody 1:400 for IF
(Clone SAP7F407, Enzo, ADI-VAM-PS003-F), rabbit anti-homer antibody 1:500 for IF (Synaptic Systems, 160003), rabbit anti-L1CAM
antibody 1:500 for Western blot (WB) (ABclonal, A8555), rat anti-L1CAM antibody 1:200 for IF (Clone 555, R&D Systems, MAB5674),
rabbit anti-Myh10 (N-terminus) antibody 1:200 for IF (GeneTex, GTX133378), rabbit anti-Myh9 (N-terminus) antibody 1:200 for IF
(GeneTex, GTX101751), rabbit anti-Myh10 (C-terminus) antibody 1:200 for IF (Biolegend, 909901), rabbit anti-Glutamate Receptor 2
& 3 antibody 1:200 for IF (EMD Millipore, AB1506), rabbit anti-GFP antibody 1:400 for IF (Thermo Fisher Scientific, A11122), rabbit
anti-"-actin antibody 1:1000 for WB (Proteintech, 20536-1-AP).

The following secondary antibodies were used in this study: CF680-conjugated donkey anti-mouse IgG antibody 1:400 for IF (Biotium,
20819), Alexa-647-conjugated donkey anti-mouse IgG antibody 1:800 for IF (Jackson ImmunoResearch, 715-605-151), Alexa-647-
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conjugated donkey anti-rabbit IgG antibody 1:800 for IF (Jackson ImmunoResearch, 711-605-152), Alexa-647-conjugated donkey anti-
goat IgG antibody 1:800 for IF (Jackson ImmunoResearch 705-605-147), Alexa-647-conjugated donkey anti-rat IgG antibody 1:800 for
IF (Jackson ImmunoResearch, 712-605-153), Cy3-conjugated donkey anti-rabbit IgG antibody 1:500 for IF (Jackson ImmunoResearch,
711-165-152), Cy3-conjugated donkey anti-guinea pig IgG antibody 1:800 for IF (Jackson ImmunoResearch, 706-165-148), Cy3-
conjugated donkey anti-mouse IgG antibody 1:800 for IF (Jackson ImmunoResearch, 711-165-151). Alexa-488-conjugated donkey
anti-guinea pig IgG antibody 1:800 for IF (Jackson ImmunoResearch, 706-545-148).

No validation was performed since all the antibodies used in this study were validated by the manufacturers and reported in the
antibody datasheet, as indicated below:

-guinea pig anti-MAP2 antibody (Synaptic Systems, 188004): https://sysy.com/product/188004

-rabbit anti-MAP2 antibody (Synaptic Systems, 188002): https://sysy.com/product/188002

-mouse anti-!II spectrin antibody (Clone D8B7, Biolegend, 803201): https://www.biolegend.com/en-us/products/anti-alpha-ii-
spectrin-antibody-10836

-mouse anti-!II spectrin antibody (Clone 3D7, Encor Biotechnology, MCA-3D7): https://encorbio.com/product/mca-3d7/

-rabbit anti-!II spectrin antibody (Encor Biotechnology, RPCA-aII-Spec): https://encorbio.com/product/rpca-aii-spec/

-mouse anti-!II spectrin antibody (Clone AA6, EMD Millipore, MAB1622): https://www.emdmillipore.com/US/en/product/Anti-
Spectrin-alpha-chain-nonerythroid-Antibody-clone-AA6,MM_NF-MAB1622

-mouse anti-"II spectrin antibody (Clone 42, BD Biosciences, 612563): https://www.bdbiosciences.com/en-es/products/reagents/
microscopy-imaging-reagents/immunofluorescence-reagents/purified-mouse-anti-spectrin-ii.612563

-mouse anti-dematin antibody (Clone 18, Santa Cruz Biotechnology, sc-135881): https://datasheets.scbt.com/sc-135881.pdf

-rabbit anti-coronin 2B antibody (Novus Biologicals, NBP 1-85567): https://www.novusbio.com/products/coronin-2b-
antibody_nbp1-85567

-mouse anti-tubulin antibody (Clone B7, Santa Cruz Biotechnology, sc-5286): https://www.scbt.com/p/alpha-tubulin-antibody-b-7

-rabbit anti-Tau antibody (Synaptic Systems, 314002): https://sysy.com/product/314002

-mouse anti-Kv1.2 channel antibody (Clone K14/16, Neuromab, 75-008): https://www.antibodiesinc.com/products/anti-kv1-2-k-
channel-antibody-k14-16-75-008?variant=12783172943931

-rabbit anti-neurofascin antibody (Clone A12/18, Neuromab, 75-172): https://www.antibodiesinc.com/products/anti-pan-
neurofascin-extracellular-antibody-a12-18-75-172

-rabbit anti-NrCAM (Abcam, ab24344): https://www.abcam.com/nrcam-antibody-neuronal-marker-ab24344.html

-goat anti-CHL1 antibody (R&D systems, AF2147): https://www.rndsystems.com/products/mouse-chl-1-l1cam-2-antibody_af2147

-rabbit anti-NCAM1 antibody (EMD Millipore, AB5032): https://www.emdmillipore.com/US/en/product/Anti-Neural-Cell-Adhesion-
Molecule-Antibody,MM_NF-AB5032?ReferrerURL=https%3A%2F%2Fwww.google.com%2F

-mouse anti-ankyrin G antibody (Clone 463, Santa Cruz Biotechnology, sc-12719): https://www.scbt.com/p/ankyrin-g-antibody-463

-mouse anti-bassoon antibody (Clone SAP7F407, Enzo, ADI-VAM-PS003-F): https://www.enzolifesciences.com/ADI-VAM-PS003/
bassoon-monoclonal-antibody-sap7f407/

-rabbit anti-homer antibody (Synaptic Systems, 160003): https://sysy.com/product/160003

-rabbit anti-L1CAM antibody (ABclonal, A8555): https://abclonal.com/catalog-antibodies/KOValidatedL1CAMRabbitpAb/A8555

-rat anti-L1CAM antibody (Clone 555, R&D Systems, MAB5674): https://www.rndsystems.com/products/mouse-l1cam-
antibody-555_mab5674

-rabbit anti-Myh10 (N-terminus) antibody (GeneTex, GTX133378): https://www.genetex.com/Product/Detail/MYH10-antibody/
GTX133378

-rabbit anti-Myh9 (N-terminus) antibody (GeneTex, GTX101751): https://www.genetex.com/Product/Detail/MYH9-antibody-N1-N-
term/GTX101751

-rabbit anti-Myh10 (C-terminus) antibody (Biolegend, 909901): https://www.biolegend.com/en-us/products/purified-non-muscle-
myosin-heavy-chain-ii-b-antibody-11470

-rabbit anti-Glutamate Receptor 2 & 3 antibody (EMD Millipore, AB1506): https://www.emdmillipore.com/US/en/product/Anti-
Glutamate-Receptor-2-3-Antibody,MM_NF-AB1506

-rabbit anti-GFP antibody (Thermo Fisher Scientific, A11122).

-rabbit anti-"-actin antibody (Proteintech, 20536-1-AP).

U2OS (ATCC HTB-96) and HEK293T (ATCC CRL-3216)

U2OS and HEK293T cells were not authenticated.

U2OS and HEK293T cells were tested negative for mycoplasma contamination by source laboratory.

No commonly misidentified cell lines were used.

The mouse lines used in this study include CFW mice (Strain code 024, Charles River Laboratories), a "II-Specflox/flox mouse line, a
Nestin-Cre mouse line (Stock number 003771, The Jackson Laboratory), a whole body Tmod1 knockout mouse line that expresses a
Tmod1 transgene only in the heart, a whole body Tmod2 knockout mouse line, and a whole body Dmtn knockout mouse line. Mice
were housed at an ambient temperature of 19-23 °C with a humidity of 55% (± 10%) and 12-hr dark/light cycles. To make
hippocampal neuronal cultures, hippocampi were isolated from mouse embryos at embryonic day 18 (for CFW, "II-Specflox/flox, and




