Biotinylation 

For the purification of plasma membrane and/or endocytosed proteins

Date: __________​​_____

Important Points:

- Need btw 750,000-1million cells
- The reversible biotinylation was used in Cottrell et al 2004 (Neuron 44:677)

- It is important to maintain the integrity of the cell membrane prior to labeling.  Take extra precaution to ensure that the PBS used is both properly formulated (i.e. isotonic) and detergent-free.

- Biotin reacts with primary amines.  As such, do not substitute PBS for TBS – Tris contains a primary amine and will therefore react with biotin.
- To only purify PM proteins, omit indented steps label ‘Endo:’ and use Sulfo-NHS-LC-Biotin (Fisher, PI-21335) as a non-reversible biotinylation reagent for purification of plasma membrane proteins
- Use Sulfo-NHS-SS-Biotin (Fisher, PI-21331) as a reversible biotinylation reagent to purify endocytosed proteins.  This reagent contains an S-S bond which this procedure reduces with a glutathione-based solution.
- The S-S biotin can also be used for PM proteins as long as you are careful to avoid reducing condition; however, it should be noted that it is slightly more expensive than the other biotin
- Since the purification of endocytosed proteins involves a labeling period where cells are cooled on ice for ~35min prior to stimulation, it is advisable to measure PM levels with a similar cooling period; essentially, do the same steps as for the endocytosed proteins without the prior biotinylation and during the stripping part with glutathione for endocytosed proteins, perform the biotinylation/glutamine washes.
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	Solutions:

	
	Description
	Formulation

	PBS
	pH 7.4

137mM NaCl

2.7mM KCl

4.3mM Na2HPO4

1.4mM KH2PO4
	Prepare from 10x stock

Take extra precautions to make sure it is both properly formulated and contain no trace detergents.

	Ca2+/Mg2+ PBS
	PBS with 1mM MgCl2 0.1mM CaCl2 
	8ml/condition*  => ___ ml

__ μl (1μl/ml) of 1M MgCl2 

__ μl (1μl/ml) of 0.1M CaCl2 
* This includes volume req’d for biotin 

	Biotin soln
	1mg/ml Biotin in Ca2+/Mg2+ PBS

Make fresh, but requires ~30min to dissolve
	2.1ml/condition => ___ ml

___ mg (0.75mg/ml)

	Glycine/PBS
	10mM Glycine
	4.2ml/condition => ___ ml

___μl (10μl/ml) of 1M Glycine 

	Glutathione soln:


	50mM  glutathione (MW 307.3)

75mM NaCl

10mM EDTA

1% BSA

75mM NaOH

dH2O


	4.2ml/condition => ___ml

      ___ g (0.015g/ml) glutathione, just     before use 

      ___ μl (37.5μl/ml) of 2M NaCl

      ___ μl (20μl/ml) of 0.5M EDTA

      ___ g (0.01g/ml) BSA

      ____μl (7.5μl/ml) of 10M NaOH

      Dilute to appropriate volume

       

	Iodoacetamide soln
	5mg/ml iodoacetimide in PBS
	4.2ml/condition => ___ml

      ___ g (0.005g/ml) iodoacetimide

* make fresh!

	Phosphate Buffered RIPA

(PB-RIPA)


	10mM Phosphate, pH 7.5*

Detergents:

   1% NP-40

   0.1% SDS

   0.5% DOC
	For 50ml:

· 2.5ml of 200mM NaP, pH 7.5

· 30ml dH2O

· 3.75ml of 2M NaCl

· 5ml of 10% NP-40

· 2.5ml of 10% sodium deoxycholate

· 500μl of 10% SDS

· Bring to 50ml with dH2O


Label and Lysis: 
- Endo: Add 10μg/ml of leupeptin (20μl of 1mg/ml) for 30min prior to biotinylation (to inhibit lysosomal proteases)
- Endo: Collect culture media for later use.
- Wash 2x 5min with 2ml of cold 1mM MgCl2 0.1mM CaCl2 PBS
- Add 2.0ml/plate of Biotin soln

- Plate agitator in dark at 4°C for 30min
- Quench reaction by washing twice with 2ml of cold Glycine/PBS at 4°C
- Wash twice with 2ml of cold PBS at 4°C
- Endo: For control plates, leave at 4C.  For other plates add 37C warm media (containing 10μg/ml leupeptin) and incubate for desired time-point
- Endo: Remove surface biotin by incubating twice for 15min at 4C in 2.5ml of glutathione sol
- Endo: Quench glutathione with two changes of 2.5ml of iodoacetamide soln (alkylates sulfurhydryl groups)  
*** Idoacetamide is toxic, use gloves

- Add protease inhibitors to RIPA Buffer:

 
      1.1ml/condition => ___ ml:

__ μl (2μl/ml) of 1mg/ml Aprotinin, to give 2μg/ml 

__ μl (2μl/ml) of 0.5M EDTA, pH 7.4, to give 1mM

__ μl (5μl/ml) of 1mg/ml leupeptin, to give 5μg/ml

__ μl (10μl/ml) of 100mM PMSF, to give 1mM 

- Add 1ml of RIPA buffer to each plate
- Harvest cells to a1.5ml eppendorf
- Spin at 4°C (full speed) for 5min
- Collect a 60μl sample of the supernatant as a measure of total protein content (add 20μl of 4x SB and boil for 5min)
- Transfer rest of supernatant to a new eppendorf.  Be sure that you do not transfer pellet as this will interfere will later steps. 
- Add 50μl of immunopure Immobilized Streptavidin (Fisher, # PI-20349)
-> Must re-suspend slurry well & use a cut P-200 tip
- Mix for 2hrs @ 4°C
- Spin at 5000rpm for 20sec (to avoid damaging beads, do NOT spin at HIGH speeds)
- Put the eppendorfs in a rack and wait ~1min
- Wash beads twice with 1ml of RIPA buffer.

- Spin at 5000rpm for 2min
- Draw off the supernatant level to beads.
- Add 70μl of 2xSB (diluted in RIPA)
- Boil for 5min and spin samples

- Can decant sample from beads in Biot tubes (to avoid loading beads)

Western Blot:
- Load 20μl of each sample on a 15-well mini-gel

- If a sample is viscous, this is likely due to DNA from the pellet being transferred following the high speed spin.

http://www.geocities.com/simonwaynemoore/protocols.htm
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