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This line of research aims to reveal mechanisms that 

lead to ion channel opening in response to stimuli such as 

changes in electric potential, intracellular calcium concen-

tration or environmental temperature. At present we are 

attempting to answer the following questions: (a) Is there 

a temperature sensor in transient receptor potential (TRP) 

channels? And if so, (b) what is its molecular nature? and 

(c) How the electrical, chemical or thermal energy is 

transformed into mechanical energy (the pore opening)? 

In order to answer these questions we are using electro-

physiological (voltage clamp y patch clamp), fluorescence 

(lanthanide resonance energy transfer –LRET- and volt-

age-controlled fluorometry-VCF), and molecular modeling 

techniques (together with research line 5). Our research-

ers have carried out studies on the functioning of voltage 

sensors in proton channels (Hv), in voltage- and Ca2+-ac-

tivated K+ channels, in voltage-dependent Ca2+ channels, 

and in connexins. They have succeeded in detecting gating 

currents in Hv and movements of an extracellular domain 

in a connexin (Cx) by using VCF (together with research 

line 2). They have also found that the TRPM8 channel (a 

cold receptor) can be opened only by decreasing tempera-

ture through a temperature-independent pathways and 

we have identified the molecular nature of the phophati-

dylinositol 4,5-biphosphate binding site in TRPV1 channel 

(a heat receptor). 
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