Laboratory differences in relative expression factors generated for intestinal P-glycoprotein and Breast Cancer Resistance
Protein: Relevance to in vitro-in vivo extrapolation

| = )

\ A - l:,-ﬂ».

Matthew D Harwood'*, Brahim Achour?, Sibylle Neuhofft, Gordon CarlsonT, Geoffrey Warhurstt, Amin Rostami-Hodjegan¥

CE RTARAr) TGut Barrier Group, Salford Royal Hospital Trust, University of Manchester, UK, * Simcyp Ltd (a Certara Company), Sheffield, UK
o #Centre for Applied Pharmacokinetic Research, Manchester Pharmacy School, University of Manchester, UK

r

Introduction Results Results cont.
In Vitro-In Vivo Extrapolation (IVIVE) data from cell-based = There was a 5-fold lower REF_,, (0.4) generated from absolute abundance data A o C
transport assays can be included within Physiologically- compared to that generated by immunoblotting (2), while REFz-rp generated from ~° = ~
Based Pharmacokinetic (PBPK) models that aim to predict QTAP analysis (2.2) was 1.9-fold higher compared to that obtained from ‘E,s- ‘E:s- ‘E:s-
time-dependent profiles of drug disposition. iImmunoblotting (1.2) (Table 1). 54_ 54. 54.
Drug-dependent kinetic transporter data (i.e. J__ /K ) are It Is noteworthy that for QTAP analysis, membrane fractions were Isolated for g g g
thereby combined with system-dependent data (e.g. tissue  @bundance quantification, whereas for iimmunoblotting homogenates were used. 83 5 ° 5 °
transoporter expression N a popula’[ion)_ Table 1. The mean absolute abundance and relative expression for P-gp and BCRP in human jejunum (Ez . é 2 | ‘Eg J
Relative Expression Factors (REFs, Eg. 1), are also inC baco 2 ce™s il el assocater REES, : ; § 5
| | ! ’ Absolute Abundance (QTAP)* | Relative Abundance (Immunoblot) gl 3 017 o ol o
required to estimate the mass of drug transferred across a (fmol/pig membrane protein) (relative to reference protein or normalised %) Z — ? ° O N ——
membrane In vivo when scaling from in vitro data. System P-gp (£ SD) BCRP (+ SD) P-gpt BCRP+ ‘M) 244 208 252 2% 200 264 20 244 28 252 2% 200 284 20 o244 28 22 2% 260 264
PEF — In Vivo Transporter Expression Eq. 1 Jejunum 1.9 (£ 1.1) 2.6 (£ 0.8) 2064° 100%* Figure 2 - Obser-\r/lgggh)(open circles) and predicted plas-ntlnmzlle gofiles of a single oral dose of digT(I)iir(]h)(l mg) after 11
In Vitro Transporter Expression Caco-2 4.7 (£ 0.5) 1.2 (£ 0.0) 10143 849/,4 doses of rifampicin (600 mg once daily), (A) using an immunoblot-REF_, of 2, (B) QTAP-REF_,, of 0.4 and
These models have so far used relative measurements of REE 0.4 > 9 2.0 19 (C) QTAP-REF 4, of 0.4 after optimising BCRP J,,., using Simcyp's in-built parameter estimation module. The

overall means (thick lines), the individual trials (thin lines) and the 95" and 5% percentiles of the confidence
Interval (dashed lines) for 10 virtual trials of 8 individuals in each trial.

Intestinal transporter expression from immunoblc)’[ting1 *Mean of n=3 samples, timmunoblotting optical densitometry values for jejunum (n=1) and Caco-2 (n=3 lanes),
C L. fimmunoblotting densitometry after normalisation against the jejunum (n=2 lanes). Caco-2 (n=1 P65 & n=1 P75)
rather than absolute abundances from quantitative

targeted absolute proteomics (QTAP) techniques to The QTAP-REF,, provided a 1.2 and 1.3-fold higher area under the plasma
generate intestinal REFs. concentration-time curve (AUC) and maximal plasma concentration (C,,,,) for a single
Aims oral dose (0.5 mg) of digoxin, respectively (Figure 1A), highlighting the sensitivity of In filter-grown cell monolayers. Therefore, the theoretical BCRP compound, TC-1,

To assess the impact of scalars for P-glycoprotein (P-gp: model to laboratory-specific REF Irrespective of the laboratory, the REF_,led to was built as a high permeating, weakly basic compound with significant jejunal efflux.

At present, the ability to Investigate REFgz-rr On IVIVE-PBPK pharmacokinetic
outcomes Is problematic, due to the limited availabllity of robust kinetic data for BCRP

IP-gp- IP-gp

REF, ) and Breast Cancer Resistance Protein (BCRP:; digoxin C, ., values within observed ranges® ’ (Figure 1B). A

REF g -rp) generated from human jejunum and Caco-2 (A 3 03 - 06 |

cells, using different samples and different methods from 2 | ¢ ----REF. (0.4 = . e 0 | e 2
iIndependent laboratories, and to quantify transporter :.E o % - |

expression on PBPK outcomes. 5 2 REF .o (2.0 onse of cbearued ¢ 2021 E

Meth OdS _ § _E for a 0.5 mg single dc;nsa; :3: E;

P-gp and BCRP absolute abundances from human distal g 5 o1 OE

jejunum enterocyte (n=3)? and 21d Caco-2 cell (n=3, P25- | £~ 4 S

35) membranes were quantified using the quantitative E § I

concatamer (QconCAT) QTAP strategy. Human jejunum S 0

and Caco-2 cell homogenate P-gp and BCRP expression | wo R 4;”:';) womRw SITT (h)

data from Iimmunoblotting were obtained from the 16 20 2 0 2 4 6 8 10 12 14 16 18 20 | | | |

iterature®4. REFp,, and REFgcre from QTAP and Time (h) REF ;g ch'S‘#aecﬁohTo?edl?gpi‘ifsg'rié?r&‘i”@ﬁ'r?ﬁ?@ﬁécéﬁngﬂ ieoctingl ranax fmes. (TsAll'Dr_TFiEinF itBﬁgpd?sftgljzej(Sﬁcrﬁ for 2o
immunoblot data were calculated according to Equation 1. Figure 1 - The digoxin plasma concentration after a single 0.5 mg oral dose when using the immunoblot-REF. and (B) C,,, In 100 virtual healthy individuals (Mean + SD).

IVIVE-PBPK simulations using the Simcyp population- ?Ef_f '2|'ézollsnlénee)ofaggscé:\iz-Féizp_sglczufezﬁraggagir:/eecrtIlgeet)vége)ﬁstigSIélglg? ines. The '2?335:3*é"mifeuiﬁ??ﬁ The QTAP-REFgcrp (2.2) lead to a maximum 1.5-fold lower fa than the immunoblot-
based simulator (Version 14 Release 1) were performed to \_mmunoblot-REF,, (grey arrows) and QTAP-REF;, (dashed arrows) are indicated. REF ;.rp in the distal jejunum at the fastest SITT. The difference in fa between REFs

assess the impact of QTAP or immunoblotting-based  the p.gp kinetic data for digoxin were obtained from the same laboratory as the diminishes as SITT increases (Figure 3A). Using the QTAP-REFgcrp, @ maximum 1.2-
REFip.g, ON the plasma concentrations of the P-gp probe  jymynoblotting-REF,. 3. When increasing the QTAP-REF,,_ . from 0.4 to 1.4, to fold lower C, . was observed at the slowest SITT, with a considerable overlap in fa

. . . . o . . iP-gp - IP-gp
digoxin. To verify the relative contribution of intestinal P-gp  yeflect rifampicin induced P-gp expression, this failed to capture the observed DDIS,  and C.... demonstrated across a population of 100 virtual individuals (Figure 3A & B).
to the overall intestinal transport of digoxin, the DDI with

| - _ | | yet the DDI was recovered by inducing the immmunoblot REF of 2 by 3.5-fold to 7 Discussion & Conclusion:
rifampicin, a P-gp inducer (3.5-fold®), was investigated.

_ . (Figures 2A & B). As expected, to recover the rifampicin DDI when using the induced y | 41qratory-specific differences in REFs may lead to different IVIVE-PBPK outcomes
REFgcre Was used to assess the regional-specific QTAP-REF_,, (1.4), a 4.2-fold higher J,,,, (1874 pmol/min/cm?) value is required y=P g |

absorption and plasma concentrations of a theoretical  (gjgure 2C), which was determined utilising the parameter estimation module within ™ A wide-range of REF.q,
compound (TC-1); a highly permeating, basic compound  the Simcyp simulator. # Only a specific REF in combination with the corresponding in vitro kinetic data will
with BCRP intrinsic clearance, in which jejunal absorption

was highest and the fraction of dose absorbed (fa) in the | References
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could be used (0.1-to-5) to attain observed digoxin C_.,
allow a realistic recovery of the active contribution to the overall membrane transport.

nax and fa are more




