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Photoreceptor cells

Retina contains two types of photoreceptors:
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Structure of Rhodopsin
Retinal

attachment site —

* Rhodopsin is the only visual (lysine 296
pigment in rods

* It consists of the .
transmembrane protein (GPCR).
called opsin and light sensitive |
moiety called retinal (the
aldehyde form of Vitamin A)

C Ca'\la\em\" \Oo»\.a\\)

)

CamScanner = Ligo d>guaall



2/28/2022
% Wow clees lhe covalent bond forin

between tue o pPsin and e Aehinal 'D

Retinal Binding to Opsin
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lodopsin

. Iodopsin_is the visual pigment in cones consisting of cone opsin protein
“(photopsin) and the same light sensitive moiety: retinal

» 3 different types of iodopsins and consequently 3 different types of cone
cells (which give us color vision)

' X
1._L cones (photopsin L+ retinal) —sred light, 560nm Yaas waXmal a\o sovpent

2. M cones (photopsin Il + retinal)—s green light, 53bnm mechhnm
3. S cones (photopsin Il + retinal) —s blue light. 420nm
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Phototransduction Cascade

. (Red cen
In the absence of light, the photoreceptg‘;—céll is in the

deg_ olarized state with membrane potential of -40 mV.
This depends on: e

Non-gated K* channel: outflux of K*  (ongoin
outward K* current) o Pev always ?

3. cGMP-gated Na* channel: influx of Na*
(inward Na* current known as dark ,
current) 42’;74\7;\ M le-u,@

Ja"zd\(g_l’k‘.
3. Na*-K* pump: it is an active transport requires ATP

(to transfer 3Na*outand 2K*in)

—_—
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* Indarkness, rhodopsin is inactive and cGMP
level is high thus Na* channels are open.

» The neurotransmitter molecules are released ,
from synaptic terminal of photoreceptor cell.
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Photoisomerization of retinal
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G-protein Signaling Pathway

Intradisc space
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G-protein signaling pathway

The activated rhodopsin (R*) binds to and activates the heterotrimeric G-protein

' “tansducin’ by s ing it ith GTP ’f
“transducin” by exchanging its GDP wit ‘ AR
T;e a-subumtycrf transducin bound to GTP (the activated transducin, G*) disso
from its § and v subunits
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