Effect of solvent choice when performing Fluorimetric ICso assays with Bactosomes can influence the end result.

o - : - g - Table 1. Effect of different solvents on the I1Cso Table 2. Effect of different solvents on the |Cso Table 3. Effect of different solvents on the |Cso Table 4. Effect of different solvents on the |Cso
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e = = = - wus ) value determined for 27 compounds and Micona- value determined for 27 compounds and Micona- value determined for 27 compounds and Micona- value determined for 27 compounds and Micona-
E( Cypex Ltd, 6 Tom McDonald Avenue, Dundee, DD2 1N H, UK zole on the activity of recombinant CYP1A2 zole on the activity of recombinant CYP2B6 zole on the activity of recombinant CYP3A4 zole on the activity of recombinant CYP3A5
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Furafylline 62.95 0.2 1.2 0.3 Furafylline 100.00 1.0 . : urafylline : : : : urafylline . : : :
_ Furafy}llline (Batch 1) 43.20 1.1 2.3 2.3 FIuvoS)/(amine 3.97 1.1 ’118 18 IEIuvg(ll]mine 12.04?10 18 (132 82 IEIuvg(l;mine ?ggg 12 :Ilé 82
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. . . . . o . _ _ . _ Fluvoxamine 10-0.01 0.09 1.0 0.8 0.6 Mibefradil 96:00 1:0 1:0 0:5 Mibefradil 0:10 0:9 0:8 0:6 Mibefradil 1:04 1:5 0:6 0:3
As part of the validation of our fluorimetric CYP inhibition screening assay to The |Cs results of the 27 compounds (and Miconazole) investigated using  ffluvoxamine 5-0.005 009 il 13 1.2 Soniazid 100.00 i 10 1.0 Mibefradi &-0.005 0.03 1.4 0.9 05 Mibefradi 10-0.0° 215 15 0 02
. . . . . . _ _ Amiodarone 99.17 1.0 0.6 0.6 Clopidogrel 0.08 1.0 1.1 0.9 Isoniazid 71.14 1.0 0.0 0.0 Isoniazid 61.83 0.4 0.9 0.5
support drug discovery and lead optimization, we investigated the use of 3 DMSO and MeOH at final solvent concentrations of 1.5% (v/v) and 2.5% (v/v) are  Mbefradi 100.00 1.0 .0 1.0 Clopidogre! 1-0,001 0.06 09 0.7 05 Clopidogre 1675 14 08 0. Clopidogrel 1751 1.4 09 0
solvents for SUItablllty for inclusion In this dsSsay format (methanol [MGOH], detailed in Tables 1-8. Clopidogrel 6.50 1.2 0.8 0.8 8-MOPS 4.15 0.8 1.0 0.6 8-MOPS 98.94* 1.0 0.1 0.0 B-MOPS 19.00 2.6 0.1 0.0
. . o o Diltiazem 100.00 1.0 1.0 1.0 T.IC|Op-IC.|Ine 0.10 0.8 1.1 0.8 Ticlopidine 91.69* 1.0 2.8 0.3 Ticlopidine 95.07 1.0 0.9 0.7
dimethyl sulfoxide [DMSO] and acetonitrile [MeCN]). Initially the assays were oo\ Rank Cosfficients were highest across all isoforms when DMSO was asos I ——— T 0 S - A T B - O I e S et et e T
ferforme(li(.ln ::he absencte of alny pc?;tentlirl]I?hlbltorzandtup t? Z /(;] (V/V)bSOIVent used as the solvent, with the final solvent % having neg|lg|b|e effect on the value I-{/Ilglr?tgl(lj;l?aest ?g::g (1):3 ?:g (1):8 lcjlir;jebt:ﬁ:,” 19060.5000 1:8 1:8 1:8 'T':l;cg)])ljte;?oene 121'.3;145 (1)::13 2; (1):8 'II:'Irch);)I(lteatlznoene 1122'.826; H 573:2 3:2
O assa Inetic arameters lneari Wi Im N r N r _ ] Gemfibrozil 100.00 1.0 1.0 1.0 Troglitazone 6.25 1.2 16.0 1.0 Sulphafenazole 3.73 1.3 4.0 0.6 Sulphafenazole 19.57 1.1 5.1 0.9
o y e | b|p At 1 , y t he 3 ) prote OI I cej .StUbStrateS determined (r>0.94 for 27 compounds). If the results in other solvents were more _I;Iuc;)ie[tine 100,00 0 10 0 _Srulp.rlmlafen.e(ljzole 100.00 1.0 1.0 1.0 Teniic aci 100.09 10 10 1.0 Tienilic acid 100,00 1.0 1.0 L0
] roglitazone : : : : ienilic acl : : : : ranylcypromine : : : 0.5 Tranylcypromine : : : :
ISted In he |3| gN er ese.expe?men S_ a een compieted It became than 1.9-fold h|gher or lower than the 1.5% DMSO results these have been |[subphafenazole 100.00 1.0 1.0 1.0 Tranylcypromine 2.72 1.2 1.9 1.1 Chlo}r/arzzhenicol 100.00 1.0 1.0 1.0 Chlogar::ghenicol 100.00 1.0 1.0 1.0
Tienilic acid 100.00 1.0 1.0 1.0 Chloramphenicol 39.68 1.1 2.5 2.0 N-Benzylphenobarbita . . . : -Benzylphenobarbita : : : :
appa_rentt at Me an was not SUIt_abIe or use In these assays as the rates were h|gh||ghted INn red (h|gher) or green (|ewer) IN Tables 1-8. Tranylcypromine 76.77 0.9 0.6 0.4 N—Benzy:)phenobarbital 45.13 1.1 1.9 1.0 Quinidir:leph - 453.7459 15 ?g 8.? gu?nidi:;ph . 150009070 ?.8 3.8 (1).:)1
not linear for sufficiently long either due to reduced or potentiated rates of S e Qe L — s wee |1 e
reaCtlon and no further StUd|eS were Conducted Wlth MeCN Due to known It ShOUId be nOted that Very Steep curves Wh|Ch d|d nOt f|t the H|” equatlon were (éihgligg\rzm 18888 18 18 18 (F;anr;)z;(aeltcl;r: g;g 1; (1)2 (1)2 (é;r;izilr::aetde 8?; ?g 82 gj (éir}[acalcetI 4(6)3;5;)* gg 8; 8;
Solvent eﬁeCtS at increasing Compositions (1,2), the assays Were Subsequently nOted fOr Fluoxetlne, Clnacalcet, MOntGIUkaSt, 8-MOPS and TICIOpIdIne and P.arOXGtine 29.79 1:4 0:9 0:9 Ketoconazole 1:18 1:0 1:2 1:1 Ketoconazole 10-0.01 0:05 1:0 0:4 0:2 Ketoconazole 10-0.01 0:06 1:0 0:6 0:3
_ I blt I t d th T It TAO F f ” d M I k A Cinacalcet 16.67 1.1 1.1 1.0 Ketoconazole 10-0.01 1.73 1.3 1.9 1.5 TAO (USP) 0.10 0.9 5.1 2.1 TAO (USP) 1.16 0.7 1.8 0.8
performed using both 1.5% and 2.5% (v/v) MeOH or DMSO; 0.5% (v/v) was ~ Solubility was limited with Troglitazone, TAO, Furafylline and Montelukast. A jecnazsi O R mEon Lo e S . A
. . o . . . . : : : : rom. cin : : : : rythromycin : : : : rythromycin : : : :
associated with the substrate and up to an additional 2% (v/v) was associated ~Such results for these compounds should be treated with caution (denoted by 7). fevmromen E N B S e T B T Gempent_ SR N R SR
with potential inhibitor dissolution. Activation of the uninhibited control rates was noted with various Isoforms and - peest I o P B P,
Amiodarone, Montelukast, Cinacalcet, Tranylcypromine, and Ketoconazole |unihibied controlrate 89 913 736 672 Uninhibited control rate 823 750 1062 814 Miconazole ICao (uM) Miconazole ICo (M)
. Miconazole ICso (UM) 1.09 0.88 1.96 0.67 Miconazole ICso (UM) : : : ;
Methods where values >120% of control values were excluded from the data fit, but ” - — - — -
| | | | . nevertheless, these ICso values may be overestimated as a result in this assay Table 5. Effect of different solvents on the 1Cso Table 6. Effect of different solvents on the IC Table 7. Effect of different solvents on the | Tabl Eff |
The fluorogenic substrates listed in the table were incubated at their apparent ¢ " ' . . ' . 7 ' . © 100 able 8. Efiect of difierent solvents on the s
Kn OF Sso (for reactions which did not obey Michaelis-Menten first order kinetics) ormat. value determined for 27 compounds and Micona- value determined for 27 compounds and Micona- value determined for 27 compounds and Micona- value determined for 27 compounds and Micona-
m o0 | y | Where calculated 1Cs values were <0.1 uM using the normal dilution range zole on the activity of recombinant CYP2C19 zole on the activity of recombinant CYP2C9 zole on the activity of recombinant CYP2D6 zole on the activity of recombinant CYP2CS8
for the reaction (or the lowest value calculated if there was a solvent effect >0 " M 9 _ ge, | 1.5% DMSO | 2.5% DMSO | 1.5% MeOH | 2.5% MeOH | 1.5% DMSO | 2.5% DMSO | 1.5% MeOH | 2.5% MeOH | 1.5% DMSO | 2.5% DMSO | 1.5% MeOH | 2.5% MeOH 1.5% DMSO | 2.5% DMSO | 1.5% MeOH | 2.5% MeOH
noted in kinetic experiments). Metabolite production was monitored at these were repeated at lower concentration ranges to assign an accurate value  frabine o6 T 138 7S 75 Fiosamis ot 4 12 14 Fivosamis 061 2 o7 05 Fhvoams 100.00 0 0 0
excitation and emission wavelengths listed in the table. Rates of metabolite 1O the determination. Irrespective of the concentration range used, this had very  Fiveanie 0001 | 0.05 - 03 o2 Amiodarons 100,00 0 o 0 Fivosaing 50,00 0.4 0 E E Nibstradl vor oS 7 7
formation were linear for a minimum of 20 min in each assay but slowed down llttle eifect on the ICso value determined eg CYP2C3 inhibitors in Table 6. Fvoxamine 20002 | 007 09 14 13 conzid 106,06 0 0 0 Vibefrac 007 E X 03 Ciopiiogri 4457 E E E
at later time-points during a 30 min incubation period at 37°C for CYP2B6 and  All of the prototypical inhibitors recommended for in vitro interaction studies by befract KA o o oL Difazen 160,00 x 06 o1 soniagid 100,00 7o 07 08 SRS 5525 0% 32 =
: : : : . ' : : : 8-MOPS 3.39 1.1 1.3 0.5 Clopidogrel 23.21 1.1 1.0 0.9 iclopidine 78.25 1.1 1.2 1.0
CYP2CS, onIy. the FDA® were tested durmg validation of this assay and were found to be [C)'_?tP;dZ?n"e' 12)62(1)0 1-3 ?-g 8-§ Ticlopidine 31.24 1.2 0.3 16 Ditiazom 35.39 0.9 21 o ;\rllolntF;Icthkast 0.23 0.4 0.5 0.3
: : : : _ _ , itlaz - : : - Montelukast 0.41 1.2 1.4 0.8 8-MOPS 2.21 1.1 1.6 1.3 ontelukast 2-0. . . . .
21 Compounds were mvestlgated to calculate ICso values against each Comparable or lower than their expected Ki values against respective iIsoforms. [8-Mops 5.37 0.8 0.5 0.2 Montelukast 5-0.005 0.32 10 0.8 0.5 Ticlopidine 0.27 1.2 16 16 gerr;[fillorzziltZOooz 1801.80 ?g 18 (1)8
T tion-: tential inhibit d at final i bati _ Ticlopidine 0.52 97.4 0.4 0.3 Montelukast 2-0.002 0.24 0.9 0.7 0.2 Montelukast 2.64 1.5 1.6 3.2 Fluoxetine 100.00 1.0 1.0 1.0
enzymatiC reaction; potential InNIpItors were assayead at final Incubation See our adjacent poster 143 for full results. E/Iontf_elluka_slt 837.9741 113.15 8.2 (1)5 Gemfibrozi 26.39 1.2 27 3.0 Gemfibrozil 100.00 10 1.0 1.0 Troglitazone 0.91 11 110.5 14
concentrations over the 100-0.14 uM range, or lower, depending where the . L | .y [Fleowetne : | | | Fonaing 10 T i3 > > Fonaing 0 15 i i T0 ol cr 0.0 5 0 5
e L H J P J There was only one exception to this which was Furafylline vs CYP1A2 which did s 0.06 T8 vy 06 Trogitazone 07 5 1759 0 Floxsing 5.0.005 A 08 4 X Hanyiospromins 242 08 s T
lower limit of quantlflcatlon (LLQ) for the dsSsay Iay : : : : : : Fluoxetine 5-0.005 0.08 13 0.5 0.4 Troglitazone 2.5-0.0025 0.17 1.6 0.4 0.3 Troglitazone 5715 0.3 17 0.4 Chloramphenicol 100.00 1.0 1.0 1.0
. : 0 not Include a pre-lncubatlon Step durlng the Incubation and as such JaVve a [ioetine 2:0.00 008 T 05 03 Troglitazone 1-0.001 0.12 1.4 0.3 0.2 Sulphafenazole 100.00 1.0 0.9 0.8 N-Benzylphenobarbital 31.37 1.1 27 1.3
Both DMSO and MeOH were present as solvents accounting for either 1.5% or : : . - Sulphafenazole 0.36 1.3 1.1 0.7 Tienilic acid 100.00 1.0 1.0 1.0 Quinidine 100-0.1 51.00 1.3 2.0 1.9
. Troglitazone 2.90 0.8 21.6 0.1 P
. . . higher 1Cso value as a result; It should be noted that Furafyllines ICso values did Sulphaphenazole 5-0.005 027 1.4 0.9 0.8 Tranyloypromin 6.22 0.9 16 13 Citalopram 100.00 1.0 1.0 1.0
0 Sulphafenazole 100.00 1.0 0.6 0.3 Phap yieyp P
2.9% (V/V) of the final incubation volume of 250 UL (solvents were matched : : : SRT : : e il ' ' Sulphaphenazole 2-0.002 0.21 1.4 1.1 0.3 Chloramphenicol 100.00 1.0 1.0 1.0 Paroxetine 72.50 1.0 1.4 1.4
e decrease over the incubation period indicating that our assay design can be used [Teniicacid 06.32 0.9 1.0 0.5 Tienilic acid 0.22 16 1.0 59 N-Benzylphenobarbital 100.00 1.0 1.0 1.0 Cinacalcet 50.22 0.7 1.2 1.0
Tranyl 4.00 P
between substrate and potentlal |nh|b|tors). . . . . rany’cypromine ' 0.8 O 0.5 Tienilic acid 5-0.005 0.23 1.0 15 1.0 Quinidine 0.06 0.5 0.3 0.9 Ketoconazole 35.01 0.3 0.5 0.5
. . . . to observe this phenomenon but cannot differentiate between time-dependent  [Chioramphenical 5.93 0.8 0= = Tienilic acid 2-0.002 0.13 13 13 05 Quinidine 10-0.01 0.01 1.2 1.0 1. Ketoconazole 10-0.0° 0.05 1.1 1.1 1.
Assays were carried out in black polypropylene 96 well plates in 250 ul final : e e N-Benzylphenobarbital 0.26 0.8 0.5 0.4 Tranylcypromine 4.13 11 0.8 0.3 Quinidine 2-0.002 0.003 0.9 2.1 2.2 TAO (USP 100.00 1.0 1.0 1.0
TDI) and metabolism-based (MBI) el ts of this inhibition. It should also b Bio
. : ( ) dNd MetabdOolISm-pase ( ) elements o IS Inhibition. It should also be N-Bpb 10-0.01 0.29 0.9 0.6 0.5 Chloramphenicol 100.00 1.0 1.0 0.6 Citalopram 2.26 14 1.0 0.8 TAO (Biotrend) 100.00 1.0 1.0 1.0
volume In 45 mM potassium phosphate pH 7.4, 4.5 mM M9C|2 After . ST " Quinidine 49.18 1.1 1.2 0.2 N-Benzylphenobarbital 3.08 1.2 2.4 0.2 Paroxetine 0.16 14 1.1 0.8 Erythromycin 100.00 1.0 1.0 1.0
noted that various inhibitors have been documented to have additional TDI/MBI  [quinia : apamil
: : o : : Quinidine 10-0.01 10.00 1.0 1.0 0.5 Quinidine 100.00 1.0 1.0 0.7 Cinacalcet 0.05 0.4 1.0 0.9 Verapamil 31.00 0.9 25 2.1
pre-lncubatlon at 37°C for 10 min 25 HL of NADPH regeneratlng System (1 4 : : : I TIETT : : : Citalopram 100.00 1.0 0.6 0.1 Quinidine 10-0.01 10.00 1.0 1.0 1.0 Cinacalcet 5-0.005 0.01 0.7 1.1 0.8 Fluconazole 100.00 1.0 1.0 1.0
mechanisms which contribute to their inhibition kinetic { but | -
- . o parameters, bul mainly |paroxetine 0.95 2.5 0.9 0.6 Citalopram 100.00 1.0 0.8 06 Ketoconazole 7.04 0.6 1.7 0.9
mg/mL NADP ', 7.8 mg/mL G-6-P and 6U/mL G-6-P DH in 0.2% [v/V] NaHCO3) : . . . : Cinacalcet 23.59* 1.3 0.1 0.1 Paroxetine 9.40 1.9 0.5 0.6 TAO 81.96 1.0 1.1 1.2 Uninhibited control rate 46 764 315 369
th h b d ted h | |
. oL . ese have been documented In human liver microsomal studies- not with Ketoconazole 513 18 0.6 0.3 Cinacalcet 7.75 15 05 06 Erythromycin 89.03 1.0 1.0 1.1 Miconazole ICso (M) 1.41 1.45 3.28 253
was added tO Start the reaCtIOn CYP2C8 and CYP2C9 ShOwed dln |n|t|a| Iag N . « : : : : TAO 100.00 1.0 1.0 0.6 Ketoconazole 1.26 1.4 0.6 0.8 Verapamil 24.07 0.5 0.8 0.3
. . . individual recombinant CYP isoforms. As a result, the metabolite/mechanism - 56.06 =5 =5 - TAO 700.00 1.0 1.0 1.0 Fluconazole 85.06 0.8 1.2 1.0 .
the rate of reaction so co-factor was added at the start of the preincubation. tarming this additional el £ 10 the d . fivit f be f qi Verapami 600 - s = Erythromycin 100.00 1.0 1.0 1.0 T e Fluorescent [Cso Assay Details
CYP3A4 d CYP3A5 had dditi | 5 .. bat fi fact orming tnis additional element 1o tne decrease In aclivily may not be 1rormedad in-- =————- 7 s 3 0 Verapamil 64.48 1.4 0.6 0.3 Uninhibited control rate 87 540 480 523 Cypex | Detection
an a an a | |Ona mln |nCU a |On a er CO aC Or o o o ! . o P K Fluconazole 5.66 1.5 0.8 1.2 Miconazole 1Cso (UM) 0.11 0.14 0.25 0.22 CYP Final [S]
_ddition before readinas commenced. again. to overcome an initial [ag beriod this single isoform assay format, which could result in false negatives. T L Se—— : 0.99 0.8 0.85 oot soform | Produet | Substrate) ) | _wavelength (nm)
: , ninhibited control rate Uninhibited control rate | 573 | 805 | 720 | 499 :
: : g g g p : : ' : : Miconazole ICso (UM) _ icozl IC5(M) e 1ICs0 < 0.5 fold 1.5% DMSO val 1A2 CYP/EZO12] /7-ER 1 572 604
N e rate or reaction. - ' 2B6 CYP/EZO41| T7-EFC 1.5 431 535
the rate of t | | It |sollkely that MeOH gave more va_mable resglts in the test set. of Compognds Ig ' ' ' ' P fgld o D lezz 286 | CYPIEZ04T] 7R 5 431 535
Fluorescent readings were taken every 1.5 min for 30 min. The rate of 15A) (v/v) MeOH due to precipitation occurring when diluted in H-O during the The uninhibited control rate is expressed as the change in RFU / min. 22(?199 gigﬁg%ggg I(\g/lgg gg 2113(1) Zgg
- - - - j ili | . 1.5% 50 |
formation of fluorescent metabolite was plotted as a function of time and mean  dilution step for compounds with lower aqueous solubility (e.g. Troglitazone) and - ¢ onclusion e ol o e ot £/, DITSC ol [ solvents are 206 [ CYPIEZ007] MAMC | 64 29 | 470
slopes in 8 solvent matched, uninhibited control wells on each plate were used  this is the single largest factor affecting results in this assay as DMSO is a better . vreal Rt ore of each isof . | | o e L T mrer= 5 250
to represent 100% of aCt|V|ty S|Opes of wells Centaining petentia| inhibitors solvent than MeOH for Sparlngly soluble Compounds. h © pFOtO ylilcat Inh::);: OrS c}tﬁac IS(:_ orm as ricorgmended by the FDA ™ in 2006 were InveStlgated In this StUdy and were found to be some of 7-ER = 7-ethoxyresorufin (Cypex CYP510) 7-EFC = 7-ethoxy-4-trifluormethylcoumarin (Invitrogen E2882)
o DEF = Diethoxyfluorescein (Cypex CYP531) MFC = 7-methoxy-4-trifluoromethylcoumarin (Cypex CYP517)
were expressed as a % activity of control wells and ICso values were  Eygporation may also have been a contributing factor to the reproducibility of the = MOt POTET TNIDIOTS OF HE TEACtons Motrorss. CEC ~3Cyme T shogmuyn Sgna U y yp

determined using XLfit software. Each plate also included a positive control  gata sets between 2 batches of enzyme as MeOH is more volatile than DMSO, Selective concentrations of inhibitors for inclusion in this assay format have been determined for the first time especially against the more recently

. . . . Ref
inhibitor, Miconazole, which was incubated over the concentration range egpecially when small volumes (typically <5 uL) are added to the incubation well commercially available isoforms e.g. CYPs 2B6, 2C8 and 3A5, where fewer studies have been performed to date. CIErEnees
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10-0.01 pM. All experiments were repeated with 2 different batches of a5 was the case especially when used at 2.5% (v/v). This probably explains why In future experiments, we recommend the use of 1.5% (v/v) DMSO as a) being the most reproducible and least volatile solvent, b) having the least Jan;26 (1):1-4.
enzymes and mean |Cso values are presented. the DMSO results are more robust and reproducible with correspondingly higher inhibitory effect on control rates of metabolite formation and c¢) being superior to MeOH for its dissolution properties with precipitation being less ~ * [=7&n % 5509 47 ang Y, Hnadkat 55, Brug Metab Dispos. 1555,

Pearson Rank Coefficients. of a confounding factor. 3. www.FDA.gov/cder/drug/druginteraction/default.htm



