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Background: The dopamine transporter (DAT) is responsible for 

sequestering released dopamine from the synaptic cleft. DAT is a 

target of therapeutically relevant and illicit recreational drugs. Point 

mutations within the coding sequences of human membrane proteins 

can result in their retention in the endoplasmic reticulum (ER) and 

thus may lead to clinically relevant phenotypes. Folding-defective 

mutants of the human dopamine transporter (hDAT) cause a 

syndrome of deficiency, infantile parkinsonism-dystonia (IPD). 

Methods: We created 13 mutations responsible for IPD by site-

directed mutagenesis. HEK 293 cells were transiently co-transfected 

with plasmids encoding the wild-type dopamine transporter and IPD 

mutants using jetPRIME (Polyplus). Radioligand dopamine uptake, 

confocal laser scanning microscopy and immunoprecipitation 

experiments were performed 48 h after transfection to study the 

pharmacochaperonig effect on folding of wild-type and mutant DATs. 

Results: Confocal microscopy experiments indicated that all 13 

mutated DATs were retained in intracellular compartments, namely in 

the ER, since they co-localized with an ER-resident chaperone, 

calnexin. Regarding their functional activity, none of the mutants 

showed any appreciable dopamine uptake compared to the wild-type 

DAT. Interestingly, 3 of the mutants could be functionally rescued, 

i. e. they responded to treatment by pharmacological chaperones, 

noribogaine (a non-competitive DAT inhibitor) and pifithrin-µ (an 

inhibitor of the heat shock protein HSP70). The combination of 

noribogaine and pifithrin-µ produced the largest increase in the 

mature core-glycosylated form of hDAT. Pretreatment of cells with 

noribogaine and pifithrin-µ is predicted to reduce the association of 

hDAT mutants with calnexin and HSP70-1A. In addition, experiments 

were also done to examine these effects in flies (Drosophila 

melanogaster) carrying the IPD hDAT mutations. Flies harboring 

specific mutations in DAT are known to exhibit sleep deficiency, 

resembling a DAT knock-out phenotype. We rescued two mutants 

(V158F and G327R) in vivo. In the case of L368Q, flies were not able 

to hatch due to unknown reasons. We also found that DAT relied on 

the exocyst complex to reach the cell surface. After studying the 

effect of different components of the exocyst complex we came to the 

conclusion that three components of the exocyst complex, Sec6, 

Sec8 and Exo70, individually control trafficking of DAT. The same will 

be examined for the IPD mutants after pharmacological rescue with 

noribogaine and pifithrin-µ. 

Discussion: The current research work not only provides a 

systematic in vitro and in vivo approach for screening IPD-causing 

DAT mutants, but also consolidates the fact that pharmaco-

chaperoning can be used to remedy disease-causing folding 

deficiencies in SLC6 transporters. We also studied that exocyst 

mediates DAT targeting to the presynaptic membrane. Identification 

of proteins as DAT interactors along with the molecular bases and 

physiological significance of such interactions will result in a better 

understanding the role DAT plays in regulating dopamine homeo-

stasis in the brain. 
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