
Poster Abstracts             Poster#03 

Protein ion channels as molecular ratchets. Switchable current modulation in 

OmpF porin induced by millimolar La3+ ions 

María Queralt Martín 

Departament de Física 
Escola Superior de Tecnologia i Ciències Experimentals 

Universitat Jaume I 
Av. de Vicent Sos Baynat s/n 

12071 Castelló de la Plana (Castelló) 
 

 

The quest for innovative tunable nanodevices has mainly focused on switches that 
modulate their properties through engineered conformational changes. We propose here 
an alternative route that takes advantage of the crucial role that trace elements play in 
biological nanosystems. To this end, the effect of lanthanum, a high-valence rare-earth 
metal, known as blocker and modulator of many ion channels, has been studied in a 
wide, weakly selective biological pore, the bacterial porin OmpF. We show that 
millimolar concentrations of lanthanum chloride have a dramatic impact on OmpF 
reducing the conductance for positive but not for negative applied voltages, thus 
inducing switchable, reversible ion current rectification. By applying an external wave 
to this lanthanum-induced diode we show that the system can consistently perform like 
a wave rectifier at considerably higher frequencies than previous nanofluidic diodes. 
This finding may be the starting point to develop molecular ratchets suitable for a 
variety of engineering applications


