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Classical molecular types of ligand- Recep‘l‘or Types
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Transient Receptor Potential (TRP) channel in
Drosophila vision

Phototransduction in the compound eye of arthropods

habdomere
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The phosphoinositide cascade of insect’s vision. Upon absorption of
light, rhodopsin (ninak gene) is converted to the active metarhodopsin
state, which activates a heterotrimeric G protein (dGq). This leads to
activation of phospholipase C (PLC, norpA gene) and subsequent
opening of two classes of light-sensitive channels encoded at least in part
by trp and trpl genes, by an as yet unknown mechanism. TRP and TRPL
opening leads to the light-induced current (LIC). Deactivation of channel
activity is regulated by protein kinas C (PKC, inaC gene).

A spontaneous Drosophila phototransduction
mutant identified in 1977 (Minke, 1977) displayed
transient receptor potentials (trp) in response to
continuous light. Identification of the gene product
underlying that mutation and recognition of its
function as an ion channel (Montel and Rubin,
1989) gave rise to the awareness of a new class
of cation channels that differed significantly from
the canonical voltage-dependent channels.

The trp phenotype. Light-induced currents in response to prolonged intense
orange lights were recorded in voltage-clamped photoreceptors of wild type
(WT), the trp mutant, and WT treated with La3. A peak response and a plateau
characterize the light response of WT. The rapid peak-plateau transition is a
manifestation of Ca2-dependent light adaptation. The response of the trp
photoreceptor decays close to baseline during light due to exhaustion of
excitation. A similar decay of the light response close to baseline is obtained by
application of 10 M La3 to the extracellular medium of WT photoreceptors.
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Superfamily of TRP-channels

(TRP - Transient Receptor Potential)
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Thermo-TRP - receptors of
temperatures and pungent chemicals

Culinary spices

‘|t TRPV2 (52°C, cannabidiol)
TRPV1 (43°C, capsaicin)
——TRPMS8 (28°C, menthol)

TRPA1 (15°C, mustard oil)
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Identification of a cold receptor reveals a
general role for TRP channels in

thermosensation




How thermo-TRPs operate?
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Identification of mechanoactivated (MA) channel in
Neuro2A (N2A) mouse neuroblastoma cells
Strategy:

Screen of Affymetrix Selecting for genes Prioritizing the list by Creating siRNA for Testing each
microarray with N2A- that encode proteins excluding genes knocking down genes candidate by siRNA
cell's cDNA library with at least two encoding known with unknown function ability to suppress MA
membrane spans channels current in N2A cells

Scrambled ', |5 HM
—
/ 150 pA

100 ms I i ()] 100 ms

o
@
o
E
=]
[
)
2
@©
et
°
c
[
o

Scrambled
combined

+80 mV ‘ e 1000 10000

+40 mV L . Imax (pA)
R st tina—

0 mV

-80 mV

Pl | ———— - k Hg
ol (1) : —ompe
0 250 500 750 1000 1250

Smart pool |

F

{ 120 mm
) g

o
@

(ms)

400 600 8000 200 400 600 800

Normalized current
o o
» o
Scrambled

o
N

// o men g siRNA-mediated knockdown of Fam38A gene
;  (mmHg) caused inhibition of stretch-activated current,

20 4o "0 which is why the gene was renamed to Piezol.

Homologous gene, Fam38B, was named Piezo?2.




Channel forming proteins, Piezol and Piezo2, as
molecular basis of MA channels in mammals

Predicted topology of Piezol Piezol and Piezo2 c_onsist_of
~2500 and ~2800 amino acids,

respectively, and share 50% of
sequence identity. Functional
MA channels are most probably
homo-tetramers.
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Piezo mechanoreceptors in Detrusor Urothelium
mechanosensitivity of
bladder tissues Piezo1

178 bp

Piezo2
342 bp

Cluster of smooth muscle cells from rat bladder Cluster of urothelium cells from rat bladder

Ca?*-dependent fluorescence transmitted light Ca?*-dependent fluorescence transmitted light

micropipette micropipette



COME ©ON IN?®




