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Protocol status: Working
We use this protocol and it's working
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Disclaimer

The protocol content here is for informational purposes only and does not constitute legal, medical, clinical,
or safety advice, or otherwise; content added to protocols.io is not peer reviewed and may not have
undergone a formal approval of any kind. Information presented in this protocol should not substitute for
independent professional judgment, advice, diagnosis, or treatment. Any action you take or refrain from
taking using or relying upon the information presented here is strictly at your own risk. You agree that
neither the Company nor any of the authors, contributors, administrators, or anyone else associated with
protocols.io, can be held responsible for your use of the information contained in or linked to this protocol
or any of our Sites/Apps and Services.
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Abstract

Microsomal stability is a key parameter in drug discovery and development to support understanding of a
compound's susceptibility to liver metabolism.

This assay assesses a compound's susceptibility to metabolism by liver enzymes, primarily cytochrome P450
(CYP) enzymes. Using either human or mouse microsomes.

The data analysis provides elimination constant, half-life, and intrinsic clearance . These are determined as results
using linear regression analysis.

In this protocol, we measure (human or mouse) liver microsomal stability assay for 12 test articles in 96-well plate
format. Microsomal incubations are carried out in 5 aliquots of 30 uL (one for each time point). The liver
microsomal incubation medium comprises phosphate buffer (100 mM, pH 7.4), MgCl, (3.3 mM), NADPH (3 mM),

glucose-6-phosphate (5.3 mM), glucose-6-phosphate dehydrogenase (0.67 units/mL) with 0.415 mg of liver
microsomal protein per mL. In the negative control reactions, the NADPH-cofactor system is substituted with
phosphate buffer. Test compounds (2 uM, final acetonitrile concentration 1.6 %) are incubated with microsomes at
37°C, shaking at 100 rpm. Five time points over 40 minutes are analyzed (0, 7, 15, 25, and 40 min). The reactions
are stopped by adding 5 volumes of acetonitrile with internal standard to incubation aliquots, followed by protein
sedimentation by centrifuging at 5500 rpm for 5 minutes. Supernatants are analyzed using the HPLC-MS/MS
system coupled with a tandem mass spectrometer.

The elimination constant (kg), half-life (t1/2), and intrinsic clearance (Clint) are determined in a plot of In(AUC)

versus time, using linear regression analysis:

Cl. = 0.693 /llir'lmbmium
kel = —S]0p€ ’% T Cint T t 1 Gmicrosomes
1/2

Materials

Reagents and preparations:

= 100 mM (1x) Potassium phosphate buffer (PPB), pH 7.4
= 33 mM MgCl, x 6H,0 solution

= Glucose-6-phosphate dehydrogenase (G6PDH) solution, 250 U/mL
= Human or mouse liver microsomes, 20 mg/mL
= Compounds stock solutions

Safety warnings

® Always wear appropriate PPE for this protocol
Refer to Material Safety Data Sheets for additional safety and handling information.
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Reagents and preparations

1 Prepare [m120 millimolar (mM) stocks of reference and test compounds in DMSO. l‘/;

» Then, dissolve DMSO stock in acetonitrile (AcN) to (M1 125 micromolar (uM) , and

mix by vortexing. Place AcN stock solutions as shown in Fig. 1.

= Diclofenac and propranolol are used as reference compounds in the assay with
human microsomes, imipramine and propranolol - with mice microsomes.

Compounds stock solutions in AcN

i 8 9
EEEEEE [
| ‘ . test compounds

Fig. 1 Plate layout for compounds stock solutions in acetonitrile

2 Quenching solution with internal standards

Dissolve appropriate for LC-MS/MS analysis internal standards in ACN.

3 NADPH tetrasodium salt, D-Glucose-6-phosphate sodium salt

Weigh out & 17.88 mg of NADPH tetrasodium salt (MW=833.35 g/mol) and
& 9.72 mg of D-Glucose-6-phosphate sodium salt (MW=282.12 g/mol) into separate

tubes. Place tubes with powders at § -20 °C

Samples preparation 10m
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4 Set the incubator-shakerat § 37 °C and () 100 rpm .

Place aliquots of microsomes and G-6-PDH § Onice to thaw.
6 Prepare five 96-well plates and label them as «Preincubation», «K+/K-», «0+/0-»,
«40-», and «Incubation».

= Place microtubes into plates as shown in Fig. 2.

Praincubation plate K4/K-plate

G+/0- plate
2 3 4 5 6 71 8 @ won TR i 3 4 5 8 7 8 8 m w7
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‘AN EEEEEN ‘AN EEEEEE ‘AN
AN EEEEEN I EEEEEEE

=751 K- microtubes <7 0 mie bes
AN i T

40- plate Incubation plate
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Fig. 2 Preparation of the 96-well plates with 0.75mL microtubes for the assay

7 Label tubes as «K-», «K+», and «Microsomes».

Prepare the following solutions:

" «K-». Mix & 1021uL  [M1100 millimolar (mM) PPBand & 325 uL
M1 33 millimolar (mM) MgCly x 6H50.

» «K+» Mix & 1388 uL  [MI100 millimolar (mM) PPBand & 650 uL
(M1 33 millimolar (mM) MgCIl,%6H,0 solution.

= «Microsomes». Fill the tube with 4 5785 uL  [MI1100 millimolar (mM) PPB.

8 Aliquot &4 52 uL of «K-» solution into the corresponding microtubes of «K+/K-» plate,
and then cover the microtubes with mates until starting the experiment.
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9 Dispense the stop solution into the «0+/0-» plate, and then cover the microtubes with
mates until the start of the experiment.

10 After thawing, add & 216 pL of human or mouse liver microsomes into the tube t/;

labeled «Microsomes», mix manually, and place the tube § Onice .

11 Aliquot & 231puL of «Microsomes» solution into the «Incubation» plate. Then, add 10m
& 6.5uL  [M1125 micromolar (uM) AcN-stock solutions of compounds, and mix by x
pipetting.

= Cover microtubes with mates and place the plate in the incubator-shaker for
®) 00:10:00 to pre-warm the solution before the experiment.

12 within 10 minutes perform the following steps:

12.1  pissolve & 1788 mg Of NADPHin & 325uL of [m1100 millimolar (mM) PPB, mix x
by pipetting;

12.2  pissolve & 9.72 mg of D-Glucose-6-phosphate in the same way.

123  Add & 325puL of both NADPH and D-Glucose-6-phosphate solutions into the «K+»

tube;

12.4  Add & 16 uyL of G-6-PDH into the «K+» tube, gently mix by pipetting; t/;

12.5 Aliquot 4 104 puL of «K+» solution into the corresponding microtubes of «K+/K-» plate.

12.6  Fill in the «0+/0-» plate with the desired amount of quenching solution.

Incubation 45m
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13  After 10 minutes of pre-incubation, remove the «Preincubation» plate from the incubator- x
shaker, and mix samples by pipetting.

14 «K-» samples. Transfer & 71puL of pre incubation solution into the first parallel of x

«K-» microtubes, mix by pipetting, and aliquot solution into the corresponding «40-» and
«0-» microtubes. Perform the same operation with another parallel.

15 «K+» samples. Transfer 4 142 uL of preincubation solution into the first parallel of t/;

«K+» microtubes, mix by pipetting, aliquot solution into the corresponding «0+»
microtubes (start the timer from this moment), and into the microtubes of «Incubation»
plate (7-, 15-, 25-, 40-min time points).

= Perform the same operation with another parallel and record the time shift between
the O-min time points of the first and second incubation parallels.

16 Cover «0+/0-» microtubes with caps, vortex plate and place in the refrigerator. Cover
«7», «15», «25», «40», and «40-» microtubes with mats, and place in the incubator-
shaker.

17  Ateach time point, remove corresponding microtubes from the incubator-shaker and add
quenching solution to stop the reaction.

18  After the total incubation time, centrifuge the final plates at @ 5500 rpm, 00:05:00 - 5m
The final plates should look as shown in Fig. 3. @
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Fig. 3 Sample layout on the final plate

19 Analyze the samples using HPLC-MS/MS in the following order (start the analysis from 40m
the samples with theoretically lower concentrations of the tested compound):
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Q') 00:40:00 time point=>25 min->15 min=>7 min=>0 min->40- min >0-. ”Of

Data Analysis

20 The elimination constant (kel), half-life (t1/2), and intrinsic clearance (Clint) are
determined in a plot of In(AUC) versus time, using linear regression analysis:

0.693 . = 0.693 /llinmbariun
=t 1, = it nicrosonies
k, =—slope [ =, (g

Equations used
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