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Cystinosin, the lysosomal cystine exporter defective in cystinosis, is the founding member  of  a 
7-TM  membrane  protein  family related to bacteriorhodopsin and characterized by a  duplicated 
motif termed PQ loop. The molecular function of the other PQ-loop proteins remains unknown.

Recently, we used proteomics, yeast genetic and transport studies to characterize PQLC2, a 
new lysosomal cationic amino acid (CAA) transporter (Jezegou et al., PNAS 2012). Here, we pre-
sent some aspects of this work and give new elements concerning its biophysical mechanism.

This study also brings new insights concerning the molecular mechanism by which cysteamine acts 
in cystinosis treatment. It shows also that PQLC2, despite its pH sensitivity, is not coupled to proton 
transport. This feature support that PQLC2 activity is very sensitive to lysosomal voltage.
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Identification and characterization of a new cationic amino acid
transporter named PQ-Loop-Containing protein 2 (PQLC2)

1. PQLC2 localizes to lysosomes

3. PQLC2 is an electrogenic CAA transporter
EGFPH2O EGFP (*) PQLC2-* PQLC2-LL/AA-*

pH dependence

5. PQLC2 is involved in cystinosis treatment

PQLC2

A. Cystinosis treatment
Two Electrode
Voltage Clamp

(TEVC)

B. PQLC2 transports the mixed-disul�de (MxD)

C. PQLC2 knock-down traps MxD in cysteamine-treated 
cystinotic cells
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4. PQLC2 is pH dependent, yet not coupled to H+ transport

Impression reprographique Université Paris Descartes

PQLC2 transport one charge per arginine
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PQLC2 does not transport protons
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Future directions:
 

PQLC2 is driven by lysosomal voltage, not by pH gradient.
  

  -> Is PQLC2 regulated by lysosomal ion channels? 
      -> Is CAA transport bidirectional?

Xavier Leray is a PhD student financed by a fellowhsip of the Cystinosis Research Fundation.
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C    PQLC2 colocalizes with the lysosomal marker LAMP1

Km = 3.8mM
Vmax = 152 pmol/min per oocyte

Km = 2.49mM

2. Strategy to study
PQLC2 mechanism


