
Immunoprecipitation

	
	Formulation
	Recipe

	NP-40
	10mM Phosphate, 

pH 7.2

150mM NaCl

1% NP-40
	For 50ml:

· 2.5ml of 200mM NaP, pH 7.2

· 40.75ml of dH2O

· 5ml 10% NP-40

· 3.75ml of 2M NaCl

· 10ml of 50% Glycerol

	RIPA
	10mM Phosphate, 

pH 7.2 

150mM NaCl 

Detergents:

   1% NP-40

   0.1% SDS

   0.5% Deoxycholate
	For 50ml:

· 2.5ml of 200mM NaP, pH 7.2

· 35.75ml dH2O

· 3.75ml of 2M NaCl

· 5ml of 10% NP-40

· 2.5ml of 10% sodium deoxycholate

· 500μl of 10% SDS


Important Points:

· Lysis Buffer: The lysis buffer is key to an efficient IP.  An ideal buffer completely solubilizes the desired protein while not interfering with antibody/antigen interactions.  RIPA is a good one to start out with, if inefficient IP occurs then it is likely too disruptive for the antibody/antigen interactions.  In this case, you can omit the SDS, deoxycholate or simply switch to NP-40 lysis buffer.  The drawback of NP-40 lysis buffer is its inability to solubilize proteins, especially transmembrane proteins.
· Phosphate buffer: Phosphate, rather than TRIS, buffer is recommended because it inhibits phosphatases.  Ensure that calcium and manganese are not added in any subsequent steps, they will precipitate phosphate.

· Antibody: Monoclonal antibodies are normally more specific, but less efficient than polyclonals because they recognize a single epitope.  If possible, use a mixture of monoclonals.

· # of cells: For a visible DCC band on a 10%/10well/1.5mm coomassie, at least 4M cells/condition is required. For western blot analysis, 2M/condition is usually sufficient.

	
	
	Protein

	
	
	A
	G

	Monoclonal
	Mouse IgG1
	
	Yes

	
	Mouse IgG2a,2b & 3
	Yes
	

	
	Rat
	
	Yes

	Polyclonal
	Human
	Yes
	

	
	Rabbit
	Yes
	

	
	Mouse
	
	Yes

	
	Rat
	
	Yes

	
	Horse
	Yes
	

	
	Goat
	
	Yes

	
	Donkey
	Yes
	

	
	Pig
	Yes
	

	
	Guinea Pig
	Yes
	

	
	Dog
	Yes
	

	
	Cow
	Yes
	

	Source: (Harlow and Lane, 1999)


Lysis:

· Pre-cool lysis buffer on ice

· Add protease and phosphatase inhibitors to lysis buffer:

For each milliliter of lysis buffer, add:

· 2μl of 1mg/ml Aprotinin (2ug/ml)

· 5μl of 1mg/ml leupeptin (5ug/ml)

· 8μl of 0.5M EDTA, pH 7.4 (2mM)

· 10μl of 100mM sodium vanadate(1mM)

· 10μl of 100mM sodium fluoride (1mM)

· 10μl of 100mM PMSF (1mM)

· Wash cells twice with ice cold Hanks’ and carefully aspirate

· Lyse and collect with 350μl lysis buffer per 60mm dish

· Pulsate several times in a P200 tip while avoiding denaturing bubbles. (this step is important to fully disrupt the cells and promote solubilization, while not denaturing the desired protein)  

· Centrifuge at 13,000rpm for 5min @ 4C

· Collect 30μl of supernatant into a tube labeled ‘Total’

· Transfer rest of supernatant to another tube labeled ‘IP’
Immunoprecipitation:

· Add appropriate amount of primary antibody 

· Usually btw 1-10μg of antibody per condition

· For DCC: add 6μl of both 0.5mg/ml DCCAF5 and DCCin 

· Incubate on rotator for 3hrs to O/N @ 4C

· Wash (50μl x # conditions) of protein A and/or G (see table) beads 3x with RIPA buffer.

· Add 45μl of protein A/G slurry using a cut P200 tip

· See table for specificities of protein A & G

· Incubate for 90min on rotator @ 4C

· Spin down beads at 3,500rpm, take 60μl sample of this unIP’ed fraction and add 20μl of 4x SB 

· Wash 3x with 1ml of cold lysis buffer by spinning each time briefly at 3,500rpm. 

· If NOT doing phosphopeptide analysis:

· Spin at high speed for 1min and remove as much lysis buffer as possible

· Add 50μl of 2X Laemmli buffer to each tube, vortex and boil for 5min.

· Load or freeze immediately   

Alkylation of cysteine residues (for Phosphopeptide analysis): *** Do these steps before adding Laemmli buffer...
· Wash beads once with 500μl of dH2O

· Resuspend in 31.9μL of [5mM DTT/50mM ammonium bicarbonate] (NH4HCO3, Sigma # 09830) 

Make fresh: For 1ml, add 5μl 1M DTT and 50μl of 1M NH4HCO3 (0.39g in 5ml dH2O) to 945μl dH2O 

· Boil for 5min

· Leave at RT for 30min

· Add 3.75μl of 0.6M iodoacetamide (Sigma # i1149, to give 60mM idocetamide)
Make Fresh: For 1ml, add 0.11g to 1ml of dH2O, allow 10min to dissolve 
· Add 1.9μl of 1M NH4HCO3
· Incubate for 1hour at RT in dark
· Add 12.5μl of 4x Laemmli buffer, vortex and boil for 5min.

· Load 40μl/well on 10-well/1.5mm mini SDS-Gel


-> For DCC, use a 9% gel.
http://www.geocities.com/simonwaynemoore/protocols.htm 
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