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Protein ImmunoPrecipitations

NOTE 1: If planning on >1 immunoprecipitation (IP) from a whole cell extract
(WCE) preparation you’ll want to purify from ≥50mls of cells. Appropriate
protocols for small and large scale isolations are available:
http://mckeogh.googlepages.com/ (eg. Whole cell extracts II: suitable for IPs).
Store WCEs at –80oC in appropriate sized aliquots (eg. 1ml aliquots at 4mg/ml).

NOTE 2: Some antibodies (Abs) commonly used in the lab
(i)   TBP (≈27kD): Rabbit polyclonal. Westerns: 1/2000 blotto. Reuse up to 5
times. Not recommended as a loading control: signal too strong. IPs: 3µl Ab per
10µl protein A Sepharose.
(ii)  HA: Mouse ascites, MAb (clone 12CA5), isotype IgG2b. Westerns: use
1/2000. Great Ab although some yeast WCEs give a strong background band
≈40kD, cleans up on reuse. IPs: 2µl Ab per 10µl protein A Sepharose.
(iii)   FLAG: Mouse MAb, α-FLAG-M2 (Sigma). Use 1/2000. Yeast WCEs give
a horrible background on first use, much better on later uses. IPs: 5µl Ab per 10µl
protein A Sepharose.
(iv) Rpb3 (≈35kD): Mouse MAb, isotype IgG1. Westerns: use 1/1000. IPs: 4µl
Ab per 10µl protein G Sepharose.

NOTE 3:  Protein A Sepharose (Amersham 17-0780-01, 1.5g)
      Protein G Sepharose 4FF (Amersham 17-0618-01, 5ml)
For binding characteristics see last page of this protocol (from

http://www.piercenet.com/files/TR0034dh4-Ab-binding-proteins.pdf).
 If you don’t have any experience working with a valuable and scarce polyclonal
antibody pool the two resins 1:1 and use this for the immobilizing matrix. If the
resin is supplied as a dry powder swell about 400µl (to ≈ 800µl) in TE: RTo, 10m
with occasional vortexing. Collect by centrifugation (1200rpm, 2min, RTo), discard
supernatant and wash with 3 x 1ml Lysis buffer. Store 1:3 in lysis buffer at 4oC. If
using a small pipette tip (10-200µl) cut the end off the tip: the bore is too small for
efficient pipetting.

Immunoprecitations

1. Determine number of IPs to be performed. It is suggested that you immunoprecipitate from
WCEs at 2mg/ml. For each 2mg IP use 10-15µl resin and 2-5µl Ab (see NOTE 2). Adding
more Ab than required will generally not help: sooner or later you saturate the binding ability of
the beads.

2. Prepare complexes: eg. mix 10µl of protein A resin (see NOTE 3) and 2µl of 12CA5 ascites
(per 2mg sample) (see NOTE 2) to an appropriate volume in lysis buffer (100µl for a single
binding reaction up to 1ml for 20 reactions worth). Incubate with gentle rolling for 60 min at
RToC.

3. Thaw WCEs on ice. If required make to 2mg/ml with lysis buffer. Add additional protease
inhibitors if desired. If backgrounds are a worry then a pre-clearance step may help: add 10µl
resin per tube and incubate 4oC for 60 min with gentle rolling. Collect by centrifugation
(1200rpm, 2min, RTo) and transfer supernatant to a new microfuge tube.

NOTE 4: Hold back 50-100µg of WCE as an input control for westerns.
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4. Collect complexes by centrifugation: (1200rpm, 2min, RTo). Discard supernatant and wash with
3 x 1ml lysis buffer. Make 1:2 with lysis buffer and add 30µl mix per WCE tube (2mg).
Incubate 4oC overnight with gentle rolling.

5. Collect beads by centrifugation: (1200rpm, 2min, RTo). Discard supernatant and resuspend 1ml
lysis buffer per tube. Invert several times to mix and collect by centrifugation. Repeat wash up
to five times (three is usually a good balance between specificity and yield). After final wash
carefully remove supernatant and resuspend with an appropriate volume lysis buffer (usually
1:1, see NOTE 5). If immunoprecipitating from multiple tubes of the same WCE then pool
beads at one of the wash steps. It may also help backgrounds if  you pool the beads to a new
microfuge tube (gets rid of proteins that adsorbed to the plastic). Analyze as desired (eg.
Westerns (see NOTE 6), enzymatic reactions (see Supplementary Protocol on next page)): for
Westerns remember to include a loading control (see NOTE 4).

NOTE 5: Keep the following in mind: we generally load <50µg WCE in a lane for
Westerns. If you IP from 2mg WCE it is possible to load this whole amount in a
well: a 40-fold increase. For cyclin-dependent kinase assays (as below) I generally
use 400µg WCE equivalent per reaction: resuspend the beads from a 2mg IP to
25µl final and use 5µl per (eg. Keogh et al (2002) Mol Cell Biol 22:1288-97). It is
not necessary to elute the complexes from the beads. Storing them at –80oC is also
OK: you no longer care about their structural integrity.

NOTE 6: Remember that the sample contains immunoglobulin and thus will likely
strongly cross-react with the 2n d layer Antibody you’re using for detection (Heavy
chain ≈55kD; Light, ≈25kD). If your IP’d product is in this range you have a
problem.
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Supplementary Protocol: Kinase reactions

In vitro CTD kinase assay.  Immunoprecipitated Kin28 complexes were used to phosphorylate
recombinant GST-CTD with γ32P-ATP. Final concentration per 25µl reaction was 20mM
HEPES-NaOH pH7.6, 7.5mM magnesium acetate, 2mM DTT, 100mM potassium acetate, 2%
Glycerol, 25µM ATP, 0.5µl γ32P-ATP, 100ng GST-CTD. 25µl reactions were incubated at room
temperature for 30 minutes, resolved on a 12% SDS-PAGE gel, transferred to nitrocellulose, and
exposed to X-ray film or phosphoimager plate.

5 x Kinase buffer (store 200µl aliquots at –80oC)
5x Stock per ml

Hepes-NaOH pH7.6 100mM 1M 100µl
MgAc 37.5mM 1M 37.5µM
Glycerol 10% 100% 100µl
KoAc 500mM 5M 100µl
DTT 10mM 1M 10µl
NB. Cold ATP 125µM (gives 25µM final: this can be titrated as desired)

Sample reaction (assemble on ice)
5 x Kinase buffer 4µl
IP’d kinase (from above) 8µl
substrate 1-10µl
γ3 2P-ATP 0.5µl
ddH2O to 25µl

Incubate 30-60 min at RTo – 37oC (kinase-dependent). Resolve by SDS-PAGE and dry gel
onto 3MM. Expose to X-ray film or phosphorimager plate as appropriate (minutes to
overnight). It may clean up backgrounds if you transfer the membrane to nitrocellulose: see
Western protocol at http://mckeogh.googlepages.com/.
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Lysis buffer (store at 4oC)
Stock per 500ml

20mM Hepes pH7.6 1M 10 mls
10% Glycerol 100% 50 mls
200mM KoAc 5M 20 mls
1mM EDTA 500mM 1 ml

Take about 50mls at a time and use for a week or so. Add
1mM DTT (1M stock)
Protease inhibitors (leupeptin, pepstatin-A, aprotinin; all 1000x stocks at –20oC)
Phosphatase inhibitors if desired (1M NaF = 1000x; 0.5M Na3VO4 = 1000x; 1M β-
Glycerophosphate = 200X)

And add just before use (PMSF is unstable in aqueous):
1mM PMSF (Stock 100mM in MeOH)
___________________________________________

A version of this protocol was used in:
Keogh et al (2002) Mol Cell Biol 22:1288-97
Keogh et al (2003) Mol Cell Biol 23:7005-18.

Protein analysis and immunoprecipitations.  For the preparation of whole cell extracts, cells were
grown to an optical density (600nm) of  1.0 and pelleted.  Glass beads were used to disrupt cells
in lysis buffer (20mM Hepes pH7.6, 200mM KOAc, 10% Glycerol, 1mM EDTA)
supplemented with phosphatase inhibitors (1mM NaF and 0.5mM Na3VO4) and protease
inhibitors (1mM PMSF, 1µg/ml aprotinin, 1µg/ml leupeptin and 1µg/ml pepstatin-A). Equivalent
amounts of protein were then subjected to SDS-PAGE analysis.  Immunoblotting was done using
standard methods.  Polyclonal rabbit α-Kin28 was from Covance.  FLAG-M2 agarose beads,
polyclonal goat anti-rabbit*HRP and goat anti-mouse*HRP were from Sigma.  Rabbit polyclonal
α-Tfb1 and α-Tfb3 were made against the appropriate his-tagged recombinant proteins by
Covance. The B3 monoclonal antibody was a gift from Ben Blencowe and polyclonal α-Ccl1 was
from Roger Kornberg.

HA-tagged Kin28 mutant proteins were immunoprecipitated from whole cell extracts or
chromatographic fractions as indicated using 12CA5 bound to protein A beads.  Complexes were
prepared by mixing 10µl of protein A resin and 2µl of 12CA5 ascites per sample in TE (pH 8.0)
followed by incubation with gentle rolling for 30 minutes at 4oC. Beads were washed twice with
one ml TE (pH 8.0) and diluted 1:1 with TE (pH 8.0). 10µl of this mix was then added to each
yeast protein sample.  Reactions were incubated with gentle rolling overnight at 4oC.  Finally,
beads were pelleted by centrifugation and washed three times in one ml lysis buffer (20mM
Hepes pH7.6, 200mM KOAc, 10% Glycerol, 1mM EDTA) prior to analysis by SDS-PAGE.

In vitro CTD kinase assay.  Immunoprecipitated Kin28 complexes were used to phosphorylate
recombinant GST-CTD with γ32P-ATP essentially as described (10, 40).  Final concentration per
25µl reaction was 20mM HEPES-NaOH pH7.6, 7.5mM magnesium acetate, 2mM DTT,
100mM potassium acetate, 2% Glycerol, 25µM ATP, 0.5µl γ32P-ATP, 100ng GST-CTD.
Reactions were incubated at room temperature for 30 minutes, resolved on a 12% SDS-PAGE
gel, transferred to nitrocellulose, and exposed to X-ray film or phosphoimager plate.
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Protein A, G, A/G and L are native and recombinant proteins of microbial origin that bind to mammalian immuno
Binding specificities and affinities of these proteins differ between source species and antibody subclass. Use the
table to select the antibody-binding protein that is best for your application. Consult the Pierce catalog or web sit
information and a listing of the many available products that are based on these antibody-binding proteins. 
 

Species Antibody Class Protein A Protein G Protein A/G Protein L* 

Human Total IgG S S S S* 
 IgG1 S S S S* 
 IgG2 S S S S* 
 IgG3 W S S S* 
 IgG4 S S S S* 
 IgM W NB W S* 
 IgD NB NB NB S* 
 IgA W NB W S* 
 Fab W W W S* 
 ScFv W NB W S* 
Mouse Total IgG S S S S* 
 IgM NB NB NB S* 
 IgG1 W M M S* 
 IgG2a S S S S* 
 IgG2b S S S S* 
 IgG3 S S S S* 
Rat Total IgG W M M S* 
 IgG1 W M M S* 
 IgG2a NB S S S* 
 IgG2b NB W W S* 
 IgG2c S S S S* 
Cow Total IgG W S S NB 
 IgG1 W S S NB 
 IgG2 S S S NB 
Goat Total IgG W S S NB 
 IgG1 W S S NB 
 IgG2 S S S NB 
Sheep Total IgG W S S NB 
 IgG1 W S S NB 
 IgG2 S S S NB 
Horse Total IgG W S S ? 
 IgG(ab) W NB W ? 
 IgG(c) W NB W ? 
 IgG(T) NB S S ? 
Rabbit Total IgG S S S W* 
Guinea Pig Total IgG S W S ? 
Pig Total IgG S W S S* 
Dog Total IgG S W S ? 
Cat Total IgG S W S ? 
Chicken Total IgY NB NB NB NB 
      

Legend: W = weak binding M = medium binding 
S = strong binding 

NB = no binding 
? = information not available 

 
*Binding to Protein L will occur only if the immunoglobulin has the appropriate kappa light chains. The stated 
binding affinity refers only to species and subtypes with appropriate kappa light chains. Lambda light chains and 
some kappa light chains will not bind. For more information, see instructions for Protein L (Product No. 21189). 
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