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Detection of cellular total and phospho LRRK2 with
HTRF® assays in BIOMIMESYS® 3D culture
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introduction
Leucine Rich Repeat Kinase 2 has been proven
to have an important role in Parkinson’s disease.
Mutations in this protein frequently result in
the development of the disease. Among these
mutations, the G2019S mutation is widely spread
and results in a hyperphosphorylation of the
LRRK2 protein [1]. This hyperphosphorylation can
be monitored by assaying the phosphorylation
status of LRRK2 Ser935 with Cisbio’s quantitative assays.
In order to find new inhibitors among a library of compounds, scientists
need tools for LRRK2 phosphorylation screening. The simple add-andread, no-wash protocol for time and labor saving processing is one of the
many benefits of HTRF® assays. In an optimisation context of preclinical
studies, CELENYS has developed innovative matrix for culturing cells in 3D,
representative of the cellular microenvironment and which aims at growing
more physiologically relevant cellular models and accelerating the related
drug development by early selection of effective and targeted molecules.

EXPERIMENTAL PROCEDURE WITH HTRF ® and BIOMIMESYS ®
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Impact of cell density & growth time in 3D cultures

A UNIVERSAL PLATFORM: 3D CELL CULTURE

Culture time in 3D experiments

Cell density optimization

LRRK2 phosphorylation was measured after 2, 3 and 4 weeks of culture to assess the effect of growth
time. Cells were tested throughout the time and data comparing 3 weeks and 4 weeks of culture show
that the optimal result is obtained after 3 weeks: best window and comparable IC50s

In order to ensure that experimental conditions remain within the linear range of the assays, 3D NIH-3T3
cells used at various densities were treated with 2 inhibitors. The inhibitory effect on phospho-LRRK2 was
assayed using the HTRF phospho-LRRK2 Ser935) Assay. For both inhibitors, the use of 100K cells gave
the best signal/noise and provided IC50s in accordance with literature.

3 weeks (x40)

Conclusion

Comparison 2D versus 3D cell culture
Phospho-LRRK2 assay was performed using a traditional 2D cell culture method in comparison to the Celenys 3D cell culture cells. While 3D
NIH-3T3 cells were dispensed into Biomymesis 96-well plates at a concentration of 100 K cells/well, 2D cells were used at the optimal density
of 500 K cells/wells. Serial titrations of CZC-54252 & GSK-257812A were used as inhibitors and added to the cells, and then corresponding IC 50s
were calculated.
Despite observing a higher S/N with 2D cells, inhibitor pharmacology was very comparable between the 2 types of cell culture and in accordance
with the literature.

Inhibitor
CZC-54252
GSK-257821A

Criteria

2D culture

S/N

3.5

3D culture
1.7

IC50

1.2nM

2.4nM

S/N

4.3

2.1

IC50

22.1nM

45.1nM

HTRF detection is perfectly compatible with 3D cell models.
Here it enabled the characterization of inhibitors targeting
LRRK2 phosphorylation and determination of IC50, thus
showing that Cisbio’s cell-based kits can be used in a wide
variety of models from xenografts to 2D/3D cell culture.…
Biomimesys (Celenys) is an ideal tool to get started in 3D:
the plates are ready to use, thus limiting errors in the gel
layout, seeding is a very easy step and matrix qualities allow
for supernatant and intra-cellular measurement with HTRF.
An advantage of using the model described in this study
is the reduction of cell density by a factor 5 which can be
particularly interesting with primary cells.
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