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estimating the number of proteins per cell volume

protein mass per volume (= 0.2 g/mil)
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1. Subcellular regions located

2. Interactional

—>Identification of interacting proteins within spatially defined cellular domains is key



Traditional:

Antibody based affinity purification and mass spectrometry approaches

Step 1. Immobilize the fusion-tagged Step 2. Wash away unbound protein. Step 3. Bind “prey” protein to
“bait” from the lysate. / immobilized "bait™ protein.
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Step 4. Wash away unbound protein. Step 5. Elute protein-protein Step 6. Analyze protein-protein
interaction complex. interaction complex by SOS-PAGE.
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1. Purification methods
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Now:

Proximity labeling

Enzymes catalyze the conversion of a substrate into a reactive

radical that covalently tags neighboring proteins
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Key Role: Ascorbate peroxidase
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Fig. Specificity and depth of coverage of the mitochondrial matrix proteome.
Limitation:
1. Low sensitivity

2. Toxicity of Biotin-phenol reagent



Key Role: Biotin ligase
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BiolD

a BirA*-fusion protein
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Lyse cells in SDS-containing buffer
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Identify biotinylated proteins:
(1) Mass spectrometry
(2) Western blot
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Limitation: Long time needed



TurbolD and split-TurbolD
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» Summary

HRP APEX BiolD
Enzymatic Activity Peroxidase Peroxidase Biotin ligase
: Tryrosine and potentially
Labeling Target Elegtron-r'lch other electron-rich Lysine
amino acids . .
amino acids
BiolD, TurbolD: 35kD
: BASU: 29kD
2E8 44 kD 27 kD miniTurbo: 28kD
BiolD2: 27kD
Labeling time 5-10min 1min T%'f;gg?;%m;
Incubation time . . BiolD:15-24hr
with substrate S- Lol #0-R0min TurbolD: 10min
Activation by Hzoz Yes Yes No
biotin-phenol
Substrates for s s i s 2
protein labeling (and plotan- or. biotin-phenol biotin
fluorescein-acylazide)
Half-life of <1 <4 :
generated radicals AL L s
extracellular,
Active region secretory pathway intracellular intracellular
(inactive in cytosol)
Can be used as EM tag; B'OEDB;?S\';E;C;?,SCUWW
Notes HRP-conjugated Can be used as EM tag

antibodies available

[TurbolD: evolved in yeast
at 30°C




» Summary
Proximity Labeling
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Research Project: Interacting proteins, protein and RNA, cells
Key Factor: Enzyme catalysis
Suitable object: Live cells
Labeling Time: 5-10 min
Combination Techniques: LC/MS/MS, SDS-PAGE, Western Blot, Fluorescence image, EM
Affinity labeling
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