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A. The mumannmnjuaged phospholipid CC2-DMPE is mobile within GJ pluques
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Gap junction (GJ) channels permit small molecules, i.e. ions, metabolites/nutrients and second A Truncated Cx43 forms fiuid GJs B. Gus require residues i the cyoplasmic CT - CYoplasmic Cys Residues Stabilze D, Percent Recovery 155 E. Percent FRAP at 15 23 C*{: EU-DC ?m "1 &
messengers, to transfer between cells. Their function is critical for a spectrum of cellular & peeen ARSI AN 2 g . A i I T s B G- :E‘
interactions including, but not limited to long-range propagation of calcium, spread and : £ 100 g 15 - °3 .\ cfi: %- soneon 02 JrY oy 5 1 B =
containment of apoptosis, and cancer invasiveness. Astrocytes and oligodendrocytes express & g - 28 £ o . 7 : : g : 5 o Jee o | - AR E‘?
mutually exclusive GJ proteins, or Connexins (Cx). Astrocytes express Cx26, Cx30, and Cx43. z 2 a0 - ;:.'Egﬁﬁi . % 5 i E " : : Cﬁ Egf‘"- :)CC‘: B. Membrane-tethered FF"PE;'“““;?;;"‘""'E%WJ‘;"*““" plaques. 2. G=0.18
Oligodendrocytes express Cx29, Cx32, and Cx47. Cxs together with molecules that interact with : 50 == o g s 0 ;ﬂ & Eﬂxg.-z_ﬂﬁ_cﬂzcllﬂT £ ; . 3§- Correition: -0.98 s
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mobility of other Nexus components of neural cells. (e.g. ZO-1, DLG1, EAAT2b and others). While ’ Tmets TRel Twe2 ST Z B WT) OseysicT 23- corton 028 8- CorsOSS  a) Dye-conjugated phospholipids are mobile within stably arranged GJ

plaque. Lipid Mobility is not significantly different in stable and unstable GJ
plaques. B) mEGFP with a Palmitoylation signal can also move between
stably arranged Cx43 in order to recover after photobleach. Recovery was
not significantly faster in fluidly arranged GJs. C) The mutant plasma
membrane localized bSExtended protein can also move rapidly between
stably arranged Cx43 proteins. N2A cells, scale is 2 ym, T-test.

GJ plaques excluded some proteins, others could infiltrate. Fluidity of GJ plaques had diverse
effects on diffusion of proteins within the membrane.

Determinants of GJ Plaque Stability

A, B) 3D time-lapse FRAP compared mobility of progressivley truncated constructs. C, D, E) Full-length Cx43 and Cx32 with cysteine-to-alanine mutations in the CT significantly destabilizes GJ

plaque arrangement. F) Dual whole-cell patch clamp on Neuro2A cells expressing Cx43cysICT indicates that untagged Cx43cysICT (used in panels to the right) form functional gap junction

channels. G) Approach to measure mobility of untagged connexins incorporated into functional gap junction channels. H, 1) Wild-type Cx43 immobilizes a normally highly mobile connexin
(_\ mutant (which forms functional channels) Cx43K258stop-msfGFP within gap junctions to a significantly greater degree than Cx43cysICT. J) Cysteine residues within the cytoplasmic CT of Cx32

Neurons immobilize Cx30 at the form of heterotypic GJs found at oligodendrocyte-astrocyte Nexuses. Adapted from Stout and Spray, MBoC, 2017.

® Z0-1 (TJP1, highly expressed in astrocytes)
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A. Pre-Bleach 3D recon, EBFP2-Cx43 (red, middle) and EGFP-Z01 (green, right)
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Czsteine Residues Control Gap Junction Structure
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GJ coupled cells Cx43 GJ Channel GFP-Cx43 subunit

Mvel S Extracelluar A) Single confocal plane example images showing the varied effects of
yell \ , Cx43 gap junctions on other proteins that are expressed, or can become
n ot M b expressed in some conditions, in astrocytes. Cx43 and Cx43 mutants B. Single plane, 2-color FRAP experiment on GJ plague in panel A
emorane . : .
- are shown in green. The other Nexus component is shown in red. Pre-bleach Post-Bleach 20s Post-Bleach
Oligodendrocyte Images from N2A cells except where noted. No major differences were
Intracellular noted between cell types. B) Cultured mouse immortalized Cx43KO

astrocytes expressing EBFP2-Cx43 (red dots are plaques) and

Blood Vessel EAAT2b-EGFP (green). The glutamate transporter is excluded from
Cysteine 260 locations where red Cx43 GJ plaques formed.
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A, C) 3D reconstructions from N2A cells expressing EBFP-Cx43 (red) and
EGFP-ZO-1. More ZO-1 is present at the GJ periphery but some is present

FRAP experiments indicate ZO-1 and Occludin are mobile outside of the GJ ) )
M eth Ods plaque, wild type Cx43 and AQP4 are modestly mobility (more mobile that within throughout. B) Single-plane FRAP on the plaque shown in (A) and (C)
demonstrates that ZO-1 moves across a stably arranged GJ. D) FRAP

plaque or orthogonal arrays of particles, respectively), and EAAT2b is immobile. n

(See Stout and Spray, MBoC, 2017 and Stout and Spray, Ch.3, CNC Press, Methods, 2016) Cx47 forms stable GJs Connexin 30 (The other major astrocyte connexin) = 3 for EAAT2b, n = 8 for other proteins. e umagn 1 recovery at a stable Exd5 plaque. £)
Cells: Since we are focused on connexins and interacting molecules and not how cell-type affects gap junctions (Like the other oligodendrocyte Cx, Cx32) A Images from 3D FRAP timelapse of Cx30 and Cxd3  C. Comparison of 30s recoveries _ _ .
we use model gap junction deficient cell types: Neuro2A (N2A, mouse neuroblastoma cells), HeLa cells, and PreBlexh  PostBleach  lminPostBlan 107 CX30-MSIGFPin Cxd3 GJs Occludin (expressed in astrocytes upon injury)
A Prebleach Postbleach 1 min Post B 80 p<0.05 References

immortalized Cx43KO mouse astrocytes.
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