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Arrestin 4 stops electrical cascade triggered by light
Biological role

What is Arrestin 4?
• Protein found in the cone photoreceptors of the retina
• Important for color vision
• Associated to G-Protein Coupled Receptor (GPCR)

Function of Arrestin-4:
• Cones handle bright-light vision and colors
• Molecular «brake» to shut down light signals for a short time
• Why?

• Eyes need to be prepared for new visual input
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Green = activated cone opsin
Red = inactivated cone opsin
Blue = Arrestin 4 



Arrestin 4
Goals of this project

• Article published 20 years ago
• Found Arrestin 4 binds Microtubules

• Our Goal: finding structure of arrestin 4 
in complex with Microtubules and its
function
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Alphafold predicted structure of Arrestin 4



Arrestin 4
Why binding to Microtubules?

1) Microtubules functions as a parking-lot for other arrestins
• Maybe also for Arrestin 4?

2) Structure based drug discovery
• Eg. Preventing Arrestin from binding to Microtubules

3) Treat blindness or other diseases
• Myopia-26 (short sightedness, color defect only affect women)

• Photoreceptor degeneration relevant for blindness
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Labwork
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Transformation
• Insert my protein of 

interest into bacteria 
cells 

Autoclave Media
• Contains nutrients like 

vitamins, yeast, amino 
acids, peptides… 

Large scale up 
• Goal: Getting a huge 

amount of protein 
• Put cells in media, let it 

grow for some hours, add 
IPTG to increase growing

Centrifuge Cells
• Separate cells from 

media/supernatant



Labwork
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Collect cell pellet
• Scratch cell pellet from 

the bottom of the bottle 
• Store cell pellet in 50mL 

Falcon Tube

Storage
• LN2
• Freezer

Purification
• IMAC (Immobilized metal 

affinity chromatography)
• Goal: clear my protein of 

interest from unwanted 
proteins

SDS-PAGE
• Control if my protein is 

clear of if there are any 
other proteins in it



Labwork

11.08.2026PSI Center for Life Sciences8

SEC
• Size exclusion 

chromatography
• sorting molecules by 

their physical size
• Concentrate fractions

Biophysical tests
• Mass photometer (MP)
• Checking if protein is a 

monomer or a dimer

Cryo-EM
• Cryo electrone

microscopy
• Checking if protein binds 

to cell structure
• In my case: does my 

protein bind to 
microtubules?

Negative Stain
• Black = metal 
• White = protein 
• Grid is positively charged
• Purpose: MT negatively 

charged so it sticks better 
to grid



Outlook

Finish purifying smaller structure
• Unwanted protein from the bacteria

Solve higher resolution structure with microtubules by Cryo-EM 

Interaction Arrestin with Actin
• Do Arrestin and Actin interact with each other?

Solve higher resolution structure with actin by Cryo-EM
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Outlook

Characterize binding side of Arrestin to Microtubules & Actin 

Making Arrestin mutants 
• Make Microtubule and Actin non-binding mutant
• Affects a mutation cone cells?

• Affect on vision? 
• Affect on other senses?

• Structure solved  trying to design drugs that prevent binding to microtubules 
& actin 
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