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ABSTRACT
Enzyme Fragment Complementation (EFC) has been
adapted to provide a homogeneous assay format suitable
for HTS that can be used to study intracellular
translocation events without image acquisition. Here we
demonstrate that EFC can provide data for analysis of
protein translocation events in whole cells, with the added
benefits of increased throughput, simplified luminescence
detection, no antibody requirements and decreased
assay costs. For detection of protein translocation to the
nucleus, a series of cell lines have been engineered that
have restricted expression of the Enzyme Acceptor (EA)
fragment of  gal to the nuclear compartment in live cells.
These cells have been used to generate double-stable
clones in which a target of interest is expressed as a
fusion protein with the ProLabel -gal fragment. We
demonstrate the application of this approach to screen
compounds specific for the glucocorticoid receptor (GR)
and NFAT proteins, and provide comparative data for
both complementation and imaged based methods.

PathHunterTM

- simple measure of translocation
PathHunter applies EFC complementation to a whole cell
in vivo detection system by using positional
complementation within the context of the living cell to
report target translocation between the cytoplasm and the
nucleus. Thus, PathHunter provides the capability to
monitor a variety of signaling pathways for profiling
different compound effects.

The PathHunter cell lines are double stable cell lines
expressing target proteins fused to ProLabel (EFC label)
in the cytoplasm and EA (inactive EFC -gal enzyme)
restricted to the nucleus. In the assay, positional
complementation occurs only when ProLabel fusion
proteins translocate in response to extracellular stimuli
and interact with the EA. Upon translocation, ProLabel
(PL) and EA rapidly recombine to produce active -gal
which subsequently hydrolyzes a substrate to produce a
chemiluminescent or fluorescent signal.

PathHunter CHO-K1 GR:
Response to Agonists and Antagonists
GR agonists (over a concentration range of 0.03 –
5000 nM) were added to the PathHunter cells for 3 hours
and the EFC activity was measured. For the antagonist
studies, titrating amounts of geldanamycin (1-1000 nM)
was pre-incubated with the PathHunter cells for 1 hour
prior to being treated with the listed agonist (at the EC80
concentration) for 3 hours and the EFC activity was
measured.

PathHunter CHO-K1 GR: Cell Titration
PathHunter CHO-K1 GR assay performance can vary
with cell number. The most robust signal is typically
observed using 10,000 cells/well in a 96-well plate
format.
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PathHunter:
Flexibility in Detection Formats
The PathHunter CHO-K1 GR Cell assay is simple to run
and amenable to both chemiluminescent (CL) and
fluorescent (FL) detection. PathHunter CHO-K1 GR cells
were
treated
with
varying
concentrations
of
dexamethasone using either CL or FL substrate for EFC
detection. The PathHunter CHO-K1 GR assay can be
measured in both CL and FL modes with very robust
signal production and no compromise to assay
performance.

PathHunter: Assay Reproducibility
HTS screening requires that assay technologies are
reproducible and robust and have Z’ factors > 0.5. The
PathHunter CHO-K1 GR assay is a single addition,
homogenous assay that is automation friendly. The
assay run on a BioMek2000, exhibited a Z’ factor >0.7
and signal to background ratio of 11.3.

PathHunter:
Assay Protocol
Format:Homogeneous
Plate:

96-well or
384- well
microplates

Inhibition of Triaminicinolone
treated PathHunter CHO-K1 GR

Signal: Luminescent
or Fluorescent
Reader:Standard
microplate
reader
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PathHunter: Summary

PathHunter CHOK1-GR cells
- Precise localization
PathHunter CHO-K1 GR cells were stained with an
anti--gal. FITC conjugated antibody. This demonstrates
that the EA is localized in the nucleus of these cells. The
levels of GR-ProLabel expression in these cells was too
low to detect by antibody immunofluorescent staining, but
have been confirmed by EAstern and RT-PCR analysis.

DAPI:
FITC:

confirms location of the nucleus
confirms EA localization to the nucleus

 PathHunter CHO-K1 GR cells are used to measure
specific nuclear translocation of the glucocorticoid
receptor in response to different agonists and
antagonists.
Inhibition of Prednisolone
treated PathHunter CHO-K1 GR

 The assay is a simple, homogeneous, single addition
procedure and has a very robust signal to background
ratio of 11-12

 Flexibility in the assay protocol

• 96- or 384-well microplate formats
• Cell number can be optimized to address sensitivity
of the response
• Either chemiluminescent or fluorescent detection

 The PathHunter CHO-K1 GR assay is extremely robust
and reproducible with a Z’ factor of 0.7.

 PathHunter requires no imaging and is more rapid than
reporter gene assays.
 Other PathHunter Assays, such as NFAT CHO-K1 cell
line, have also been successfully developed

Figure 3: PathHunter CHO-K1 cells: confocal image

