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Allosteric modulatory effects on HIV-1 Tat protein-induced inhibition of human dopamine transporter 
function

The inducible HIV-1 Tat Transgenic  (iTat) mouse model recapitulates many aspects of neurocognitive impairments 
observed in HIV infected individuals. Tat and cocaine synergistically increase synaptic Dopamine (DA) levels by directly 

inhibiting DA Transporter (DAT) activity, ultimately leading to dopaminergic neuron damage. This study determined allosteric 
modulatory effects of SRI-30827 on HIV-1 Tat protein-mediated regulation of human DAT and Cocaine Condition Place 
Preference (CPP) in iTat mice. Results show that SRI-30827 attenuated Tat-induced inhibition of [3H]DA uptake and [3H]
WIN35,428 binding in PC12 cells expressing human DAT. After a 7-d doxycycline (Dox) treatment, HPLC analysis revealed 
that DA content in the Prefrontal Cortex  (PFC) and Nucleus accumbens (NAc) of iTat-Tg mice were increased by 92% and 
37%, respectively, compared to control mice. Consistently, DA/DOPAC in the PFC and NAc of iTat-Tg mice was increased by 
44% and 26%, respectively. We performed the patch clamp recording to measure Medium Spine Neurons (MSN) firing in brain 
NAc slices of iTat mice in the presence of DA and cocaine. Results show that that action potential frequency of NAc shell MSN 
was significantly increased in iTat mice compared to control mice. Further, action potential frequency of NAc shell neurons 
was decreased in response to 5 μM cocaine and further decreased when cocaine and 5 μM were applied together, which were 
completely attenuated in iTat mice. Finally, we found that ICV infusion of SRI-30827, a novel allosteric modulator, partially 
attenuated the potentiated cocaine-CPP in iTat mice. These findings suggest the hypothesis that Tat potentiates cocaine 
rewarding effect and allosteric modulator has potential for treatment of Tat-induced drug reward.
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