
V5; 10/2020 

1

CYP450-GP 
2870 Scott Street 
Suite 103 
Vista, CA 92081         
Phone 760.295.7426     
Fax 760.418.6472     
sales@cyp450-gp.com 

ANTIBODY INHIBITION ASSAYS 

P450 antibodies (IgGs) are exceptional tools for assessing the involvement of a particular P450 enzyme in a 
given drug-metabolizing reaction.  In most cases, specific polyclonal antibodies produced to a P450 enzyme, 
upon binding to that P450, cause dramatic (> 80%) inhibition of the enzyme's metabolic activities.  This applies 
not only to purified, reconstituted P450s but also to the corresponding enzymes found in native liver 
microsomes.  For example, optimal amounts of anti-human CYP2E1 IgG inhibit chlorzoxazone hydroxylation 
by purified human CYP2E1 (95%) as well as by human liver microsomes (90%)(see anti-CYP2E1, Hu-A002)1

To achieve marked inhibition of P450 catalytic activity, the antibody must be of adequate titer and also needs 
be added in sufficient amounts (expressed as mg IgG/nmol P450 or /mg protein) to the incubation mixture. 
Furthermore, the reaction being tested for inhibition must be catalyzed by only the P450 to which the antibody 
has been produced. 

Two antibody-based methods are described below, the first of which uses specific P450 antibodies to assess 
which of the corresponding enzymes catalyzes a typical drug-metabolizing reaction in human liver microsomes. 
The second method shows how to construct an antibody immunotitration curve, which is performed to assess 
whether a single or multiple P450s catalyze a given microsomal drug-metabolizing reaction. In both examples, 
the capacity of P450 antibodies to inhibit nifedipine oxidation by liver microsomes is being tested.  Upon finding 
that anti-CYP3A4 gives extensive inhibition of nifedipine metabolism, an immunotitration assay is performed to 
confirm the extent of CYP3A4 involvement in this reaction. The IgG:microsomal protein ratio found that gives 
maximum inhibition of substrate metabolism can then be employed with other human liver specimens. 

NOTE 1: These assays utilize a constant amount of IgG (including preimmune IgG) in each incubation tube to avoid any 
non-specific IgG effects.
NOTE 2: The IgG concentrations have all been set to 20 mg/ml for ease of calculation only. In most cases, these 
concentrations can vary widely. 

Human Liver Microsomes = 20 mg protein/ml 
Preimmune IgG = 20 mg IgG/ml  
Anti-CYP2A6 IgG = 20 mg IgG/ml  
Anti-CYP2C9 IgG = 20 mg IgG/ml  
Anti-CYP2E1 IgG = 20 mg IgG/ml  
Anti-CYP3A4 IgG = 20 mg IgG/ml  
Anti-CYP4A11 IgG = 20 mg IgG/ml 

1One caveat here is the inability of most human P450 polyclonal antibodies and mAb to give substantial inhibition of 
substrate metabolism by P450s heterologously-expressed together with NADPH:P450 oxidoreductase and cytochrome b5

(e.g., SupersomesTM).  The amount of NADPH:P450 oxidoreductase found in Supersomes is excessive and non-
physiological, thereby preventing the P450 antibody from displacing the flavoprotein from its P450 binding site in order to 
elicit inhibition.   
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For the nifedipine oxidation assay, 0.20 mg microsomal protein (equivalent to 80 pmol aggregate P450) is 
added. The other reaction components are 100 mM potassium phosphate buffer (pH 7.85), 200 µM nifedipine, 
1 mM NADPH, and 0.4 mg IgG in a final incubation volume of 0.5 ml.  

ASSAY FORMAT #1 

Tube # Microsomes IgG NADPH

Other Rx
Components 

1 10 µl (0.2 mg) 20 µl PI -- + 
2 10 µl (0.2 mg) 20 µl PI -- + 
3 10 µl (0.2 mg) 20 µl PI -- + 

4 10 µl (0.2 mg) 20 µl PI + + 
5 10 µl (0.2 mg) 20 µl PI + + 
6 10 µl (0.2 mg) 20 µl PI + + 

7 10 µl (0.2 mg) 20 µl Anti-CYP2A6 + + 
8 10 µl (0.2 mg) 20 µl Anti-CYP2A6 + + 
9 10 µl (0.2 mg) 20 µl Anti-CYP2A6 + + 

10 10 µl (0.2 mg) 20 µl Anti-CYP2C9 + +
11 10 µl (0.2 mg) 20 µl Anti-CYP2C9 + + 
12 10 µl (0.2 mg) 20 µl Anti-CYP2C9 + + 

13 10 µl (0.2 mg) 20 µl Anti-CYP2E1 + + 
14 10 µl (0.2 mg) 20 µl Anti-CYP2E1 + + 
15 10 µl (0.2 mg) 20 µl Anti-CYP2E1 + + 

16 10 µl (0.2 mg) 20 µl Anti-CYP3A4 + + 
17 10 µl (0.2 mg) 20 µl Anti-CYP3A4 + + 
18 10 µl (0.2 mg) 20 µl Anti-CYP3A4 + +

19 10 µl (0.2 mg) 20 µl Anti-CYP4A11 + + 
20 10 µl (0.2 mg) 20 µl Anti-CYP4A11 + + 
21 10 µl (0.2 mg) 20 µl Anti-CYP4A11 + + 

PROCEDURE  

1. Add 0.4 mg of specific P450 antibody or preimmune IgG to 13 x 100 mm glass tubes. Then, add 0.2 mg 

liver microsomes (equivalent to 80 pmol P450). A minimum of 21 tubes is needed to perform each point in 

triplicate. 

2. Incubate tubes for 3 min @ 37°C with shaking, then let stand for 10 min at room temp. Finally, place 

tubes back onto ice 

3. Add the remaining components (except NADPH) to the tubes. 

4. Start reactions with NADPH, and incubate for 15 min @ 37°C. 

5. Stop reactions as usual, and analyze for reaction product (in this case, oxidized nifedipine metabolite). 

6. Plot out rates of product formation vs specific P450 antibody added to assay (see figure A below).
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ASSAY FORMAT #2 

Tube # Microsomes IgG NADPH

Other Rx
Components 

1 10 µl (0.2 mg) 30 µl PI -- + 
2 10 µl (0.2 mg) 30 µl PI -- + 
3 10 µl (0.2 mg) 30 µl PI -- + 

4 10 µl (0.2 mg) 30 µl PI + + 
5 10 µl (0.2 mg) 30 µl PI + + 
6 10 µl (0.2 mg) 30 µl PI + + 

7 10 µl (0.2 mg) 26 µl PI +
4 µl Anti-CYP3A4 

+ + 

8 10 µl (0.2 mg) 26 µl PI +
4 µl Anti-CYP3A4 

+ + 

9 10 µl (0.2 mg) 26 µl PI +
4 µl Anti-CYP3A4 

+ + 

10 10 µl (0.2 mg) 20 µl PI +
10 µl Anti-CYP3A4 

+ + 

11 10 µl (0.2 mg) 20 µl PI +
10 µl Anti-CYP3A4 

+ + 

12 10 µl (0.2 mg) 20 µl PI +
10 µl Anti-CYP3A4 

+ + 

13 10 µl (0.2 mg) 10 µl PI +
20 µl Anti-CYP3A4 

+ + 

14 10 µl (0.2 mg) 10 µl PI +
20 µl Anti-CYP3A4 

+ + 

15 10 µl (0.2 mg) 10 µl PI +
20 µl Anti-CYP3A4 

+ + 

16 10 µl (0.2 mg) 30 µl Anti-CYP3A4 + + 

17 10 µl (0.2 mg) 30 µl Anti-CYP3A4 + + 

18 10 µl (0.2 mg)  30 µl Anti-CYP3A4 + + 
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PROCEDURE  
1. Add the above-described amounts of anti-CYP3A4 and/or preimmune IgG to 13 x 100 mm glass tubes. 

Then, add liver microsomes (equivalent to 0.2 mg protein). A minimum of 21 tubes is needed to perform 

each point in triplicate. 

2. Incubate tubes for 3 min @ 37°C with shaking, then let stand for 10 min at room temp. Finally, place 

tubes back onto ice 

3. Add the remaining components (except NADPH) to the tubes. 

4. Start reactions with NADPH, and incubate for 15 min @ 37°C. 

5. Stop reactions as usual, and analyze for reaction product (again nifedipine oxidized metabolite). 

6. Plot out rates of product formation vs anti-CYP3A4 IgG:mx protein ratio used (see figure B below). 
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P450 ANTIBODY ADDED

     A             B              C            D              E

A = Anti-CYP2A6
B = Anti-CYP2C9
C = Anti-CYP2E1
D = Anti-CYP3A4
E = Anti-CYP4A11


