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Fig. S1. Absence of functional gap junction hemichannels in DRG neurons and 
positive controls. 
Table S1. Guide to chloride channels with emphasis on those implicated in release of 
ATP and small amino acids during cell volume regulation. 
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Fig . S 1.  A bsence of functiona l gap junction  hem ichanne ls  in  D R G  neurons and 

positive  con tro ls .  A strocytes incubated w ith  1  m M  Lucife r ye llow  (LY ) (S igm a) 

fo r ten  m in  a t 37 oC   read ily take  up  the  dye  (a ).  P re -incuba tion  in  e ithe r 

ca rbenoxo lone  (b ) o r hep tano l (c ) (100  µM , 20  m in ) inh ib its  load ing o f LY  in to  the 

ce lls  and  the  in te rce llu la r transfe r o f dye  be tw een  ce lls .  Th is  pos itive  con tro l 

show s tha t the  dye  ente rs the  ce ll th rough  gap  junction  hem ichanne ls  and  that 

the  d rugs a re  e ffective  in  b lock ing these  channe ls .  In  contrast , the re  is  no  dye  

load ing in to  D R G  neurons, even  w hen  10X  h igher concen tra tions o f LY  and 

incubation  tim es tw ice  as long as those  used  to  load  astrocytes are  used .  (d )  

tw en ty m in  a fte r incuba tion  in  10  m M  LY  w h ile  neurons a re  s tim u la ted  a t 10  H z.  

(c) 25  m in a fte r w ash ing ou t LY  the re  is  no  uptake  of the  dye  in to  neurons.   



Biophysically Identified Chloride Channels Pharmacological Blockers 
Maxi-anion channel 

swelling-induced ATP and glutamate release from  
non-excitable cells 
cell volume regulation 
gene identity unknown, VDAC (voltage-dependent anion 
channel) gene disputed as maxi-anion channel 
large-conductance (400 pS), 1.3 nm pore radius 

arachidonic acid, DIDS, Gd3+, NPPB, SITS  
(not sensitive to glibenclamide, phloretin) 
 
 

 
VRAC (Volume-regulated anion channel) 

also known as VRC, VSOAC, VSOR 
cell volume and voltage-dependent ATP conductance 
cell volume regulation 
efflux of organic osmolytes, including glutamate, from 
non-excitable cells 
gene identity unclear; may not be a single entity 
intermediate conductance (90 pS at positive potentials), 
0.63 nm pore radius 

DCPIB, DIDS, glibenclamide, NPPB,  phloretin, quinine, 
tamoxifen,  

CFTR (cystic fibrosis transmembrane conductance regulator) 
cAMP regulated Cl- channel implicated in ATP release 
regulates several conductances, including CaCC, VRAC, 
ORCC, and TRPV4 
0.6-1 nm pore radius 

glibenclamide 
(not sensitive to Gd3+) 

ClC family 
9 genes with alternative splicing, forming homo and 
heterodimeric channels 
Found in intracellular organelles and plasma membrane 

ClC2 activated by cell swelling 
ClC3 relation to VRAC is disputed 
ClC 3/5 is a candidate for VAAC 
ClC3 not sensitive to DIDS and NPPB 

Cd2+, DCPIB, DIDS, niflumic acid, NPPB, Zn2+,  

CACC (Calcium-activated chloride channel) 
molecular identity unclear; bestrophins (4 genes) and 
anoctamins (10 genes) implicated as candidate CACC 
modulated by CamKII  

DIDS, flufenamic acid (FFA), NPPB, SITS,    
(not sensitive to phloretin)  

 
 
 
Table S1.  Guide to chloride channels with emphasis on those implicated in release of ATP and small amino acids 
during cell volume regulation. Other channels that have not been implicated in volume regulation include ligand-gated 
chloride channels (GABA, glycine receptors), acid-activated chloride channels (SLC26A7 gene candidate), cGMP-
dependent CaCC, intracellular chloride channels (ClCs), ORCC (outwardly rectifying chloride channel), transporter-
associated (ClCs), Calcium-activated chloride channel (ClCA family). Abbreviations:  DCPIB 4-(2-butyl-6,7-dichlor-2-
cyclopentyl-indan-1-on-5-yl); DIDS 4,4'-diisothiocyanostilbene-2,2'-disulphonic acid; FFA flufenamic acid; NPPB 5-
nitro-2-(3-phenylpropylamino)benzoic acid; SITS 4'-isothiocyanostilbene-2,2'-disulphonic acid; ORCC outwardly 
rectifying chloride channel; VACC volume-activated chloride channel; VRAC  volume-regulated anion channel (also 
known as porin); VRC volume-regulated channel; VSOAC volume-activated organic osmolyte-anion channel; VSOR 
volume-sensitive outwardly rectifying anion channel 
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