
COLOR VISION

FERNANDO MARTINEZ BARBA

MATTHEW COMFORT



OVERVIEW OF COLOR 
VISION

¡ Components of the eye

¡ The five steps of signaling

¡ Questions



COMPONENTS OF 
THE EYE
¡ Cornea

¡ Iris

¡ Pupil

¡ Lens

¡ Vitreous Body

¡ Retina

¡ Cones & Rods(where 
we’re focusing)

¡ Optic nerve



LIGAND SPECIFICITY



MESSAGE(LIGAND)

¡ Light hits one of the Retinal analogues that 
is housed in the Opsin protein

¡ This is 11-Cis-Retinal, it is found in rods

¡ There are many different versions of this 
molecule, but this is the simplest of them

¡ The light causes a conformational change 
from 11-cis to a completely trans molecule

¡ This molecular change also causes a 
conformational change of the GPCR



AMPLIFICATION

¡ The conformational change in the optic 
cell, in this case Rhodopsin, causes 
the G-alpha subunit of the G-protein to 
leave the GDP it had, and pick up a 
GTP

¡ GTP binds the Alpha subunit and this 
causes it to dissociate from the GPCR 
and the Beta and Gamma subunits as 
well

¡ The alpha subunit goes and activates 
Phosphodiesterase, or PDE

¡ The PDE starts converting cGMP to 
GMP



AMPLIFICATION 
PT.2

¡ In a normal optic cell, the levels of cGMP are kept high to 
keep the Na+ channels open all the time, keeping the cell 
membrane potential at zero

¡ This is because the cell that is between the optic cell and the 
nerve is called an On-center Bipolar cell

¡ This cell essentially stays inactive while the optic cell has its Na 
channels open.  

¡ Once the cGMP levels are reduced by the PDE, the Na 
channels start to close in the optic cell

¡ This Initiates a signal in the Bipolar cell, sending it to the 
brain



TURNING OFF THE 
MESSAGE
The GPCR, in this case rhodopsin, is 
marked for deactivation by Rhodopsin 
Kinase, which is normally deactivated by 
Ca2+ that is constantly flowing in through 
the channels held open by cGMP

Once rhodopsin is phosphorylated, Arrestin 
can come and bind to it, changing its shape 
back to the original

G-alpha hydrolyzes the GTP with the help of 
Regulator of G-protein signaling 9 or RSG9, 
then associates with the beta/gamma 
complex



PREPARATION OF NEW MESSAGE

In the absence of 
light, the all trans 
molecule will revert 
into 11-Cis-Retinal. 

01
Once the trans 
molecule is 
reverted, odopsin 
returns and inhibits 
transducin activity.

02
Because transducin 
is inactive, 
phosphodiesterase 
is inhibited and 
halts the breakdown 
of cGMP into GMP.

03
Channels are then 
reopened and 
sodium and calcium 
ions flow back and 
depolarize the cell.

04



QUESTIONS?
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