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SI Figure S1. Alignment between Cx43 and Cx26 [Simon et al., 2020]. Sequence 
alignment between Cx43 and Cx26 (PDB code: 2zw3) [Maeda et al., 2009] generated by 
Swiss-Model show high sequence similarity. It appears in the extracellular domain and at 
transmembrane (TM) regions between TM1 and TM2 along with TM3 and TM4 regions. 
Insertions and deletions are found only in the intracellular regions. Amino acids (AA) of 
Cx43 and Cx26 TM regions are shown in red. 
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SI Figure S2. Schematic representation of stabilization center (SC) elements (modified 
after [Nyikos et al., 2002; Simon et al., 2001]). The central amino acid residues (AAs) are 
indicated by large red circles. In addition, small circles on each side (flanking 
tetrapeptides) comprise the supporting AAs filled in red. These three red AAs on each 
chain (triplets) form potential contacts (lines ”a-i”). The central residues form an SC if 
they are at least 10 residues away in sequence, and it is possible to select two 
neighbours from their flanking tetrapeptides, so that the resulting two triplets form 7 
contacts (“a-g”, green solid lines). Two missing contacts “h-i” are indicated by green dots 
[Dosztányi et al., 1997]. Two AAs are considered to be in contact if at least one of their 
atoms are closer than VWR(1) + VWR(2) + 1 (Å), where VWR designates van der Waals 
radii (VWR). For a list of atomic VWRs see: 
https://github.com/evocellnet/int3dInterfaces/blob/master/vdw.radii 
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SI Figure S3. Side view of the dodecameric GJC assembly of Cx43 subunits. After Maeda 
et al. [2009]. Both Cx43HC contain six subunits that are coloured as follows:  A & J: 
yellow, B & I: violet (highlighted), C & H: brown, D & G: blue, E & L: magenta, F & K: 
green. Note, that the subunits of HCpre and HCpost follow counter-clockwise and clockwise 
directions, respectively. 
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SI Figure S4. Fluctuation dynamics of trans-junctional stabilization centres (SCs) of 
Cx43 GJC model, embedded in two membranes. 100 ns MD simulation was performed 
at 300 K. S-S bonds were kept intact during the MD simulation (A) or have been opened 
up at the start of the MD simulation (B). Each line corresponds to a single SC pair. The 
residues forming a single SC pair are displayed as the y axis. First letter of each residue 
represents the subunit (A to F corresponds to the pre-junctional, G to L corresponds to 
the post-junctional subunits). Only SC pairs formed between the opposing connexons 
and appearing at least 1 % of the simulation are displayed. 
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(cont.) 

 

SI Figure S5. Fluctuation dynamics of intra-subunit, inter-loop stabilization centres 
(SCs) of Cx43 GJC model, embedded in two membranes. 100 ns MD simulation was 
performed at 300 K. S-S bonds were kept intact during the MD simulation. Each line 
corresponds to a single SC pair. The residues forming a single SC pair are displayed as 
the y axis. First letter of each residue represents the subunit (A to F corresponds to the 
pre-junctional, G to L corresponds to the post-junctional subunits). Only SC pairs formed 
between the EL1 and EL2 loops of the same subunit and appearing at least 1 % of the 
simulation are displayed. 
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SI Tables 
SI Table S1. Functional anatomy and distribution of Cx43 GJC versus Cx36 GJC subtypes in 
the brain. Connexins are expressed in mixed electrical and chemical synapses, purely 
electrical synapses, astrocyte-neuron and astrocytes-oligodendrocyte GJCs. 

Mixed electrical & chemical synapses 

Connexin types  Tissue Structure Method Refs. 
GJ nomenclature used in the 
study 

unknown 
HC 
CA3 stratum 
lucidum 

hippocampal 
mossy fibers 
(MFs) & 
pyramidal cells 

Patch-
clamp 

Vivar et al. 
2012 

Gap junction 

Cx36  
Ventral HC 
CA3 stratum 
lucidum 

MF terminals on 
pyramidal 
neuron thorny 
excrescences 
(Glutamatergic) 

IF Nagy 2012 
Gap junction  
/gap junction plaques 

Cx36  
HC 
CA3 stratum 
lucidum 

MF terminals on 
pyramidal 
neuron thorny 
excrescences 
(Glutamatergic) 

EM, 
patch-
clamp 

Münster-
Wandowski 
et al. 2013 

Gap junction 

Cx36  
HC 
CA3 stratum 
lucidum 

MF terminals on 
pyramidal 
neuron thorny 
excrescences 
(Glutamatergic) 

EM 
Hamzei-
Sichani et 
al. 2012 

Gap junction/ 
reticular gap junction 

Cx36 
HC 
CA3 pyramidal 
neurons 

GABAergic 
(rare) 

EM 
Hamzei-
Sichani et 
al. 2012 

Gap junction/ 
reticular gap junction - 
previously called 
“anastomosing” gap 
junctions 

Cx36 
HC 
CA3 stratum 
oriens 

spiny 
interneuron 
(Glutamatergic) 

EM 
Hamzei-
Sichani et 
al. 2012 

Gap junction 

Cx36 
HC 
Dentate gyrus 

dendritic spines 
of interneurons 
& unidentified 
neurons 

EM 

 
Hamzei-
Sichani et 
al. 2012 
 

Gap junction 

Cx36 
HC 
Hilus 

dendritic spines 
of interneurons 
& unidentified 
neurons 

EM 
Hamzei-
Sichani et 
al. 2012 

Gap junction/ 
reticular gap junction - 
previously called 
“anastomosing” gap 
junctions 

Cx36  Spinal cord 
motor nuclei of 
lamina IX 

IF 

Bautista et 
al. 2014, 
Bautista & 
Nagy, 2014 

Gap junction 

Cx36 Spinal cord 
laminae V-V1, 
medial lamina 

IF 
Bautista et 
al. 2014, 

Gap junction 
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Purely electrical synapses 

VII , Clarke’s 
nucleus 

Bautista & 
Nagy, 2014 

Cx36 
Trigeminal 
motor nucleus 
(Mo5)  

peripherin-
positive 
motoneurons 

IF 

Bautista et 
al. 2014, 
Bautista & 
Nagy, 2014 

Gap junction 

Cx36  Midbrain red nucleus IF 
Nagy et al. 
2019 

Gap junction 

Cx36  
Auditory 
system 

ventral cochlear 
nucleus 

IF 
Rubio & 
Nagy 2015 

Gap junction/ 
gap junction  plaque 

Cx36 
Auditory 
system 

Medial nucleus 
of the trapezoid 
body 

IF 
Rubio & 
Nagy 2015 

Gap junction/ 
gap junction  plaque 

Cx36 
Auditory 
system 

Lateral superior 
olivary complex 

IF 
Rubio & 
Nagy 2015 

Gap junction/ 
gap junction  plaque 

Cx36  Olfactory bulb Mitral cells 
EM, 
patch-
clamp 

Christie et 
al. 2005 

Gap junction 

Cx36  Olfactory bulb 
Mitral/tufted 
cell dendrites 

EM 

Kosaka & 
Kosaka 
2005; 
Kosaka et 
al. 2005 

Gap junction 

Cx36, and less 
abundantly Cx45  

Olfactory bulb 
Mitral/tufted 
cells 

EM, IF 
Rash et al. 
2005 

Gap junction 

Cx36  Brainstem 
Lateral 
vestibular 
nucleus 

IF 
Nagy et al. 
2013 

Gap junction/ 
gap junction  plaque 

Cx57 Retina 
B-type 
horizontal cells 

EM, IF 

Pan et al. 
2012, 
Dorgau et 
al. 2015 

Gap junction (“classical 
pentilaminar appearance not 
present”) 

Cx36  
CA3 
Stratum oriens 

Interneuronal 
dendro-dendritic 
GJ 

EM 
Hamzei-
Sichani et al. 
2012 

Gap junction/ 
reticular gap junction, 
previously called 
“anastomosing” gap junctions 

Cx36 Spinal cord 
Sexually 
dimorphic motor 
nuclei 

IF 
Bautista et 
al. 2014 

Gap junction 

Cx36 (probably, 
but not studied 
specifically) 

Olfactory bulb 
Periglomerular 
cell dendrites 

EM 
 
Kosaka & 
Kosaka 2005 

Gap junction 

Cx36 (probably, 
but not studied 
specifically) 

Olfactory bulb 

Dendrites of 
some 
interneurons 
different from 
periglomerular 
cells 

EM 
Kosaka & 
Kosaka 2005 

Gap junction 

Cx36  
Cerebellar 
input layer 

Golgi cells 
Patch 
clamp, 
EM 

Vervaeke et 
al. 2010, 
Szoboszlay 

Gap junction/ 
gap junction plaque 
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Astrocyte-neuron GJCs 

 
Astrocyte-oligodendrocyte (OD) GJCs 

et al. 2016 

Cx36  Mesencephalon 
Trigeminal 
nucleus 

Patch 
clamp, 
IF 

Curti et al. 
2012 

Gap junction/ 
gap junction plaque 

Cx36  
Auditory 
system 

Anteroventral 
cochlear nucleus 
bushy cells 

IF 
Rubio & 
Nagy 2015 

Gap junction/ 
gap junction plaque 

Cx36 
Auditory 
system 

Dorsal cochlear 
nucleus fusiform 
cells 

IF 

 
Rubio & 
Nagy 2015 
 

Gap junction/ 
gap junction plaque 

Cx50 Retina 
A-type 
horizontal cells 

IF 
O'Brien et 
al. 2006 
 

Gap junction/ 
gap junction plaque 

Cx50 Retina 
A-type 
horizontal cells 

EM, IF 
Dorgau et al. 
2015 

Gap junction/ 
gap junction plaque  

Cx36, Cx45 Retina 
Inner plexiform 
layer 

EM 
Kamasawa 
et al. 2006, 
Li et al. 2008 

Gap junction/ 
gap junction plaque 

Cx32, Cx26 
(astrocyte & 
neuron)  

Brainstem Locus coeruleus 
EM, 
patch 
clamp 

Alvarez-
Maubecin et 
al. 2000 

Gap junction 

Cx43 (astrocyte 
&  
subpopulation 
of neurons)  

Cerebral cortex 
Visual, parietal, 
frontal cortices 

IF, EM 
Nadarajah et 
al. 1996 

Gap junction, gap junctional 
plaques, long junction, 
reflexive gap junction 

Cx43 (satellite 
glial cells, SGCs) 
Cx26, Cx30, 
Cx30.2, Cx36 or 
Cx45 (neuron) 

Peripheral 
trigeminal 
ganglia ex vivo 

Between SGCs 
and neurons 

 
Patch 
clamp, 
LY dye 
tracing 

Suadicani et 
al. 2010, 
Spray et al. 
2019 

Gap junction 

Cx43 
(astrocyte) 
Cx32 (neuron) 

Hypothalamus 
Supraoptic 
nucleus 

EM, 
IHC 

 
Duan et al. 
2004 

 
Gap junction 
 

Cx43 
(astrocyte)/ 
Cx47 (OD) 

Cerebral cortex, 
(hypo)thalamus 

details not 
available 

IF 
Nagy et al. 
2003 

Gap junction, gap junction 
plaques 

Cx43 
(astrocyte)/ 
Cx47 (OD) 

Neocortex Layers III–VI IF 
Wasseff & 
Scherer 
2011 

Gap junction 

Cx43 
(astrocyte)/ 
Cx47 (OD) 

Heterologous 
expression 
system  

Cell lines 
(Neuro2A, 
HeLa)  

IF, 
patch 
clamp 

Orthmann-
Murphy et 
al. 2007 
 

Gap junction, junctional 
plaques 

Cx30 
(astrocyte)/ 
Cx32 (OD) 

 
Heterologous 
expression 
system  

Cell lines 
(Neuro2A, 
HeLa) 

IF, 
patch 
clamp 

Orthmann-
Murphy et 
al. 2007 

Gap junction, junctional 
plaques 
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Cx43 
(astrocyte)/ 
Cx47 (OD) 

Spinal cord 
white matter 

Node of Ranvier 
EM, 
IF 

Kamasawa 
et al. 2005 

Conventional crystalline 
“plaques”, non-crystalline 
“plaques”, “string”  gap 
junctions, “ribbon”  gap 
junctions, “reticular” gap 
junctions 

Cx43 or Cx30 
(astrocyte)/ 
Cx47 (OD)  

Heterologous 
expression 
system, primary 
astrocyte 
culture 

Cell line (HeLa), 
primary 
astrocyte 

IF 
Magnotti et 
al. 2011 

Gap junction, junctional 
plaques 

Cx30 or Cx26 
(astrocyte)/ 
Cx32 (OD) 

Heterologous 
expression 
system, primary 
astrocyte 
culture 

Cell line (HeLa), 
primary 
astrocyte 

IF 
Magnotti et 
al. 2011 

 
Gap junction, junctional 
plaques 
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