
Sensory stimuli: 
 
Light 
Heat 
Mechanical force 
Chemical compounds 

Sensory cells: 
 
Photo-receptors 
Thermo-receptors 
Mechano-receptors 
Chemo-receptors 



Surface sensors 
 
and…… 
 
Visceral sensors 

External stimuli 
 
and…… 
 
Internal stimuli 





Threshold: the minimum intensity of a stimulus that is required to 
produce a response from a sensory system 
 
Saturation: the maximal intensity of a stimulus that produces a response 
from a sensory system 
 
Dynamic Range: the range of intensities that will produce a response 
from a receptor or sensory system (i.e., the difference between threshold 
and saturation) 

Sensory transduction 

LOGARITMIC LAW 









•graduated 

•local (propagation with exponential decay) 

• integration 

•depolarization/hyperpolarization 

•all or none 

•long distance propagation 

•always a depolarization 

Electrotonic potential Action potential 
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TRP channels and senses



Within the six kingdoms of life, 
bacteria, protozoa, chromista, 
plantae, fungi and animalia, TRP-
related genes seem to be found only 
in fungi and animalia.  
 
 
 
 
Despite extensive genomic studies, no single TRP-
encoding gene has been identified in land plants so 
far, but the genome of chlorophyte algae seems to 
contain several types of putative TRP-like genes. In 
the green alga Ostreococcus tauri, at least one of the 
putative genes might encode a potential TRP channel 
involved in a Ca2+ signaling pathway. Therefore, land 
plants might have lost TRP channels after their 
divergence from the chlorophyte algae . 
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TRP in yeast: TRPY1 in vacuolar membranes 
 
Hypertonic shock– calcium entry 
 
TRPY1 is a mechanosensor and chemosensor sensitive to indols and 
aromatic compounds  

Fig. 1 Experimental procedures to examine TRPY1 
activities in vivo and in vitro. a Monitoring of TRPY1's 
response to hypertonic shock in vivo. As described in 
[2, 10], yeast cells are transformed with plasmids 
bearing the apoaequorin gene. Transformed yeast cells 
are then challenged with hypertonic shocks and the 
Ca2+ release following TRPY1's activation is gauged by 
aequorin-Ca2+ relative luminescence units (RLUs). b 
Recording of TRPY1's current triggered by membrane 
stretch under patch clamp. 
 
 
 Yeast cells are spheroplasted as 
described before being broken by 
hypotonic swelling to release vacuoles 
(V). Released vacuoles are patch 
clamped in whole-vacuole mode or 
excised cytoplasmic-side-out mode.  
 
 
Membrane stretch forces are applied by directly 
blowing the patches with pressures of tens of 
millimeter Hg. A representative trace shows TRPY1's 
response to ~30 mmHg pressure stimulation 





The story began in 
Drosophila…







 
  IMPROVED FEATURES 

  

  . Efficiency 

  . Specificity 

  . Speed 

  . Modularity 

  . Regulation 

 
 



Dynamic binding of TRP with INAD. (a) The two 
cysteines lining the surface groove in INAD 
PDZ5 are reduced in the dark [84] and [98]. As 
a consequence, PDZ5 can bind to binding 
proteins, including the C-terminus of TRP [84]. 
Light results in oxidation of the two key 
cysteines in PDZ5, which precludes target 
binding. (b) In the dark, PDZ4 and PDZ5 
interact, thereby promoting the reduced state 
in PDZ5 [85]. Under these conditions TRP binds 
to PDZ5 through the C terminus, and to PDZ3 
via a separate binding site near the C terminus. 
Following light stimulation, the PDZ4–PDZ5 
interaction is disrupted, leading to oxidation of 
PDZ5 [85]. This prevents binding of the TRP C 
terminus to PDZ5. Given that the affinity of 
the internal binding site in TRP to PDZ3 is 
weak, binding to PDZ3 may dissociate as a 
secondary consequence of the oxidation of 
PDZ5. However, the light-induced impairment 
of the TRP–PDZ3 interaction is speculative, as 
indicated by a question mark. Abbreviations: 
INAD, inactivation but no afterpotential D; 
TRP, transient receptor potential (channel). 


