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Abstract
XRpro® technology leverages the unique capabilities of x-ray fluorescence for high-throughput transporter and ion
channel measurements that are challenging for traditional methodologies. Here, we demonstrate straight-forward
analysis in two such challenging systems: a nonelectrogenic transporter, and ion channel measurements in 100%
human serum. XRpro® measurements do not require fluorophores or radiolabels, are not affected by complex or
opaque media, and utilize standard cell biology for integration into existing workflows. Activity of the nonelectrogenic
system is followed by measuring monovalent ion uptake. Results yield IC50 values matching established technologies,
with reduced sample handling. Measurements in 100% human serum are demonstrated using TRPA1. Both
monovalent ion efflux and divalent ion influx can be measured directly in both buffer (e.g. HBSS) and serum. Results
allow activity based measurements of IC50 serum shift without the need to extrapolate from low serum
concentrations. Overall, these studies demonstrate XRpro® analysis as an alternative strategy for gaining key
information earlier in the drug discovery process.

XRpro® Technology
Fluorescence of Atoms

Case Study: TRPA1 Analyzed with 100% Serum
Monovalent Efflux and Divalent Influx

TRPA1
TRPA1 conducts both monovalent (K+)
and divalent (Ca2+) ions. Like other drug
targets, compounds that inhibit TRPA1
may be significantly bound to serum
proteins.

Rb+ Efflux
EC50 (µM)
AITC
9.8 ± 0.5
Supercinnamaldehyde 10.5 ± 0.3
TCS5861528†
12 ± 1
†
A967079
0.06 ± 0.03
†
HC-030031
11 ± 1
AP 18‡
0.15 ± 0.01

Here, we demonstrate the use of XRpro®
to monitor both monovalent and
divalent ion flux and to measure
compound IC50 values in buffer and 100%
human serum.

† With
‡ With

200 µM AITC
100 µM supercinnamaldehyde

12 ± 1
0.051 ± 0.006
22 ± 1
0.69 ± 0.04

Expected
EC50 (µM)
4α
16 α
14 δ
0.07 β
8α
3.1 γ

Measurements of both
Rb+ efflux and Sr2+ influx
IC50 measurements with
both Rb+ and Sr2+ match
literature values

α Eid et al., Mol Pain, 2008, 4:48
β Chen et al., Pain, 2011, 152(5):1165-72
γ Petrus et al., Mol Pain, 2007 3:40
δ http://www.scbt.jp/datasheet-361378.html

Goals

Quantitative Serum Shift Measurements

• Measure monovalent and divalent ion
flux
• Validate with agonists and antagonists
• IC50 measurements in 100% serum

AITC
Supercinnamaldehyde
TCS5861528†
A967079†
HC-030031†
AP 18‡

Results
• Assay validated with 2 agonists and 3
antagonists
• EC50 measurements match expected
values
• Quantitative serum shift measurements
• Measurements of apparent fraction
bound match equilibrium dialysis

• X-rays excite inner-shell electrons; fluorescence photons
emitted when the resulting hole in the electron
configuration is filled.
• Each element (atomic number ≥ Al) has characteristic X-ray
emission energies
• Peak intensities quantify atoms
• Direct measurements of atoms –no dyes, fluorophores or
radiolabels
• Simultaneous measurement of multiple atoms enables
internal quantitative standards
• Detection unaffected by chemical environment – works with
complex and opaque solutions

Sr2+ Influx
EC50 (µM)

† With
‡ With

Without Serum
EC50 (µM)
9.8 ± 0.5
10.5 ± 0.3
12 ± 1
0.06 ± 0.03
11 ± 1
0.15 ± 0.01

100% Serum
EC50 (µM)
41 ± 6
47 ± 1
180 ± 10
8±2
90 ± 10
10 ± 1

Measurements in 100%
human serum
No change in cell biology
protocols required

200 µM AITC
100 µM supercinnamaldehyde

Comparison with Equilibrium Dialysis
XRpro®
(Apparent Binding)

Equilibrium Dialysis
(Fraction Bound)

0.93
0.99
0.88
0.99

0.95
0.99
0.90
0.99

†

TCS5861528
A967079†
HC-030031†
AP 18‡
† With
‡ With

XRpro® functional
measurements of serum
portion binding match
equilibrium dialysis.

200 µM AITC
100 µM supercinnamaldehyde

Case Study: Nonelectrogenic K+ Transporter
Overview
Nonelectrogenic systems such as cation chloride (CCC)
and K-Cl (KCC) family transporters facilitate ion
movement without generating a charge current.
Without electrical current, these systems present a
challenge for measurement using conventional
electrophysiology.
XRpro® directly measures Rb+ or K+ flux to overcome
these limitations for compound characterization.
XRpro® results match established IC50 values.

Standard Cell
Biology

Channel Activation

Lyse and Dry

XRpro®
Measurement

Goals

Assay Procedure Optimization

• Full-service assay development
• Establish an assay based on Rb+ uptake
- Rb+ avoids need for low-K+ buffers and media
• Minimize sample handling steps
• Match established IC50 values

• Cell growth
- Seeding Density
- 96- and 384-well plates
• Rb+ uptake
- Uptake time (6 min) and Rb+ conc.
• Washing
- Removed 3 of 4 wash steps
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Conclusions

Cell Growth

Inhibitor 1
Inhibitor 2
Inhibitor 3
Inhibitor 4

IC50 (µM)
XRpro®
Known Value
0.5 ± 0.2
0.5
0.3 ± 0.1
1.1
7±1
9
17 ± 1
18

XRpro® provides a direct solution for challenging transporters and ion channels
• Direct measurements with no dyes, fluorophores, or radiolabels
• Compatible with difficult transporters & ion channels
- Assays in 100% serum
- High DMSO
- Nonelectrogenic transporters
Additional Poster:
- Halogen flux measurements
See poster 1164 for additional information on
• High throughput assays
XRpro® technology and services.
- 96- and 384-well plate formats
- 7000 samples per day per instrument
XRpro® provides the services you need
• Experiments in our lab – Comprehensive outsourcing solution
• Experiments in your lab — Maintain control of your compounds

Results
•
•
•
•

Validated assay for a challenging system
Matched known IC50 values
Reduced 4 wash steps to a single wash
Z’ for entire assay > 0.7
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