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Table A.1–A.2

APPENDIX

The tables in this section highlight the breadth of  solute carrier (SLC) transporters that 
mediate the translocation of  ligands/substrates that activate G protein-coupled receptors 
(GPCRs) (Table A.1) and that are co-transporters of  Na+ (Table A.2).
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Table A.1 – Nucleosides & nucleotides – Monoamine neurotransmitters
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Table A.2 – Na+-coupled transporters at the plasma membrane

Table A.2 – List of Na+-coupled transporters that are expressed at the plasma membrane. Transport 
stoichiometries were derived from the IUPHAR Guide to Pharmacology166. Only transporters for which 
stoichiometries were described are mentioned in this table; putative and orphan transporters are not included 
here.

Gene Protein Stoichiometry
Na+-coupled transporters at the plasma membrane

SLC1A1/2/3/6/7 EAAT3/2/1/4/5 3 Na+ / 1 glu– / 1 H+ in : 1 K+ out (Cl– conductivity)
SLC1A4/5 ASCT1/2 1 Na+ / 1 amino acid in : 1 Na+ / 1 amino acid out
SLC4A4/5 NBCe1/2 1 Na+ / 2–3 HCO3

– or 1 CO3
2– in/out

SLC4A7/10 NBCn1/2 1 Na+ / 1 HCO3
– or 1 CO3

2– in/out
SLC4A8 NDCBE 1 Na+ / 2 HCO3

– / 1 Cl– in/out
SLC5A1/2 SGLT1/2 1–2 Na+ / 1 glucose in
SLC5A3/11 SMIT1/2 2 Na+ / 1 myo-inositol in
SLC5A5 NIS 2 Na+ / 1 I– in
SLC5A6 SMVT 2 Na+ / 1 biotin in
SLC5A7 CHT 1 Na+ / 1 choline in
SLC5A8/12 SMCT1/2 2 Na+ / 1 monocarboxylate– in
SLC6A1/11/13/12 GAT1/2/3/BGT1 2–3 Na+ / 1–2 Cl– / 1 GABA in
SLC6A2 NET 1 Na+ / 1 Cl– / 1 NE in
SLC6A3 DAT 1–2 Na+ / 1 Cl– / 1 DA in
SLC6A4 SERT 1 Na+ / 1 Cl– / 1 5-HT in : 1 K+ out
SLC6A5/9 GlyT1/2 2–3 Na+ / 1 Cl– / 1 glycine in
SLC6A6 TauT 2 Na+ / 1 Cl– / 1 taurine in
SLC6A7 PROT 2 Na+ / 1 Cl– / 1 L-proline in
SLC6A8 CT1 2 Na+ / 1 Cl– / 1 creatine in
SLC6A14/20 ATB0,+/SIT1 2–3 Na+ / 1 Cl– / 1 amino acid in
SLC6A19/15 B0AT1/2 1 Na+ / 1 amino acid in
SLC8A1 NCX1 3–4 Na+ in : 1 Ca2+ out (or 1 Ca2+ in : 1 Na+ out)
SLC9 family NHE 1 Na+ in : 1 H+ out
SLC10A1/2 NTCP/ASBT 1–2 Na+ / 1 bile acid in
SLC12A2/1 NKCC1/2 1 Na+ / 1 K+ / 2 Cl– in
SLC12A3 NCC 1 Na+ / 1 Cl– in
SLC13A1/4 NaS1/2 3 Na+ / SO4

2– in
SLC13A2 NaDC1 3 Na+ / 1 dicarboxylate2– in
SLC20A1/2 PiT1/2 1 Na+ / 1 HPO4

2– in 
SLC23A1/2 SVCT1/2 2 Na+ / 1 ascorbic acid in
SLC24A1–5 NKCX1–5 4 Na+ in : 1 Ca2+ / 1 K+ out
SLC28A1–3 CNT1–3 1 Na+ / 1 nucleoside
SLC34A1/2/3 NaPi-2a/b/c 3 Na+ / 1 HPO4

2– in
SLC38A1/2/4 SNAT1/2/4 1 Na+ / 1 amino acid in
SLC38A3/5 SNAT3/5 1 Na+ / 1 amino acid in : 1 H+ out
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Abbreviations

5-CT	 5-carboxamidotryptamine
5-HT	 5-hydroxytryptamine (serotonin)
5-HTx	 serotonin receptor
αx / βx 	 alpha / beta adrenergic receptor
Ax	 adenosine receptor
ACh	 acetylcholine
ADE	 adenosine
ADP	 adenosine diphosphate
AGT	 aspartate/glutamate transporter
ASBT	 apical Na+/bile acid transporter
ASCT	 alanine/serine/cysteine transporter
Asc	 Asc-type amino acid transporter
ATB0,+	 B0,+-type amino acid transporter
ATP	 adenosine triphosphate
b0,+AT	 b0,+-type amino acid transporter
B0AT	 B0-type amino acid transporter
BGT	 betaine/GABA transporter
cAMP	 cyclic adenosine monophosphate
CaR	 calcium-sensing receptor
CAT	 cationic amino acid transporter
CHT	 choline transporter
CNT	 concentrative nucleoside transporter
CT1	 creatine transporter 1
CYP	 cyanopindolol
Dx	 dopamine receptor
DA	 dopamine
DAT	 dopamine transporter
DMR	 dynamic mass redistribution
DP1	 prostaglandin D2 receptor
EAAT	 excitatory amino acid transporter
EC50	 half  maximal effective concentration
EP	 electrophysiology
EPx	 prostaglandin E1–4 receptor
EPI	 epinephrine
ENT	 equilibrative nucleoside transporter
FATP	 fatty acid transport protein
FFAR	 free fatty acid receptor
FP	 prostaglandin F2α receptor
GABA	 gamma-aminobutyric acid
GABAB	 metabotropic GABA receptor
GAT	 GABA transporter
Glu	 glutamate
GLUT	 glucose transporter
GlyT	 glycine transporter
GPBAR	 G protein-coupled bile acid receptor
GPR	 orphan G protein-coupled receptor
GPCR	 G protein-coupled receptor
GTP	 guanosine triphosphate
Hx	 histamine receptor
HCAx	 hydroxycarboxylic acid receptor
HIS	 histamine
IC50	 half  maximal inhibitory concentration
IP	 prostaglandin I2 receptor
IP3	 inositol triphosphate
K0.5 / K1/2	 apparent affinity constant
Kd	 dissociation constant
Ki	 inhibition constant
Km	 Michaelis-Menten constant
LAT	 L-type amino acid transporter
LC-MS	 liquid chromatography–mass spectrometry

L-DOPA	 L-3,4-dihydroxyphenylalanine (levodopa)
LSD	 lysergic acid diethylamide
Mx	 muscarinic acetylcholine receptor
MCT	 monocarboxylate transporter
mGlux	 metabotropic glutamate receptor
mito	 mitochondria
MPP+	 1-methyl-4-phenylpyridinium
MTx	 melatonin receptor
NaDC	 Na+/dicarboxylate cotransporter
NaPi-2	 Na+/phosphate cotransporter
NaS	 Na+/sulfate cotransporter
N(K)CC	 Na+(/K+)/Cl– cotransporter
N(K)CX	 Na+(/K+)/Cl– exchanger
NBCe	 electrogenic Na+/bicarbonate transporter
NBCn	 neutral Na+/bicarbonate transporter
NDCBE	 neutral Na+/bicarbonate/Cl– transporter
NE	 norepinephrine
NET	 norepinephrine transporter
NHE	 Na+/proton exchanger
NIS	 Na+/iodide cotransporter
NMS	 N-methylscopolamine
NTCP	 Na+/bile acid cotransporter
OAT	 organic anion transporter
OATP	 organic anion-transporting polypeptides
OCT	 organic cation transporter
OCTN1	 ergothioneine transporter
OSTα/β	 organic solute transporter α/β
P2Y	 purinergic P2Y receptor
PAT	 proton-coupled amino acid transporter
PAH	 para-aminohippurate
PEPT	 peptide transporter
PGD2	 prostaglandin D2

PGEx	 prostaglandin E1–3

PGF2α	 prostaglandin F2α

PGT	 prostaglandin transporter
PiT	 Na+-dependent phosphate transporter
PMAT	 plasma membrane monoamine transporter
PROT	 proline transporter
S1Px	 sphingosine-1-phosphate receptor
SERT	 serotonin transporter
SGLT	 Na+/glucose cotransporter
SIT	 Na+/imino acid transporter
SLC	 solute carrier transporter
SMCT	 Na+-coupled monocarboxylate transporter
SMIT	 Na+/myo-inositol cotransporter
SMVT	 Na+/multivitamin transporter
SNAT	 Na+-coupled neutral amino acid transporter
SPNS	 Spinster homolog/sphingolipid transporter
SUCNR	 succinate receptor	
SVCT	 Na+/vitamin C transporter
TA1	 trace amine-associated receptor 1
TAT	 T-type amino acid transporter
TauT	 taurine transporter
TEA	 tetraethylammonium
TP	 thromboxane receptor
VAChT	 vesicular acetylcholine transporter
VGAT	 vesicular GABA transporter
VGLUT	 vesicular glutamate transporter
VMAT	 vesicular monoamine transporter
VNUT	 vesicular nucleoside transporter
y+LAT	 y+L-type amino acid transporter
xCT	 cystine/glutamate transporter

Abbreviations
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