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Introduction

Inflammasomes are multimeric protein
complexes that act as part of the innate
immune response fo induce inflammation
upon recognition of pathogenic or
damage signals. They are therefore key
regulators of the inflammatory response.
Nucleotide-binding oligomerization
domain-like receptors family pyrin
domain containing 3 (NLRP3) is one such
inflammasome component that has been
well characterised in neuroinflammation
with links to chronic pain' and
neurodegenerative diseases?, such as
Parkinson’s and Alzheimer's Disease, as
well as a number of other diseases such
as cancer® and diabetes®.

Upon activation of the NLRP3
inflammasome, inflammatory cytokines,
such as interleukin-103 (IL-1(3), are
released in a caspase-1 dependent
manner, and act to recruit immune cells to
the site of infection/damage’.

The NILRP3 inflammasome can be primed
by lipopolysaccharides (LPS), through
activation of toll-like receptors (TLR), and
subsequently activated by nigericin, or
adenosine friphosphate (ATP) (Figure 1).
Compounds can therefore be tested for
NLRP3 inhibition in vitro, with reduction of
readouts, such as IL-1[3 and pyroptosis,
used as markers of inflammasome
inhibition. Domainex has established a
robust assay using THP-1 cells (Figure 2).
MCC50 is a known NLRP3 inhibitor
and was therefore tested in concentration-
response format to demonstrate the
validity of the assay (see Figure 3).

Method

THP-1 cells are plated into 384

well format and differentiated to a
macrophage phenotype using Phorbol
12-myristate 13-acetate (PMA). Cells
are primed with LPS before incubation
with the test and control compounds.
Following this incubation, cells are
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Figure 1: Schematic representation of inflammasome activation

Sl < PMA
THP-1 cells

'

Change
Media

LPS prime
cells

.

Compound

or control
addition

'

Activate
cells with
Nigericin

F

e

/

Sample for
supernatants
IL-1B

(AlphallSA®)

IL-6
(AlphalISA®)

Figure 2: Inflammasome assay method schematic

activated with nigericin and incubated
for a further period after which
supernatants are collected and stored.
CellTiter-Glo® or CellTox™ Green are
added to the remaining assay volume
and the plate read for luminescence. IL-
113 and IL-6 AlphalISAs are performed
on sfored supematants.
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CellTiter-Glo® and CellTox™ Green
results are reported in relative light units
(RLU). Cytokine measurements (IL-1[3
and IL-6) are reported as concentration
(pg/ml). pIC,  results for MCC50 are
given for all readouts.

Domainex also routinely performs the
assay using human whole blood (data
not shown) in a 96 well plate assay
format, with reduction of IL-1[3 used as a
marker of inflammasome inhibition.

Example Data

As demonstrated in Figure 3, the
CellTiter-Glo® and CellTox™ Green
readouts (indicating viability and
pyroptosis respectively) are inversely
related. Pyroptosis, a highly inflammatory
form of lytic programmed cell death,

is triggered upon acfivation of the
NLRP3 inflammasome, therefore a
concentration-dependent reduction

in CellTox™ Green or an increase in
CellTiter-Glo® demonstrate the inhibitory
effect of MCCQ50 on the NLRP3
inflammasome.

A concentration-response effect is also
seen with IL-1[3 secrefion, demonstrating
inhibition of responses at higher
MCCQ950 concentrations due to the
suppressive action of MCC950 on the
NRLP3 inflammasome. IL-6 acfs as a
control with no MCCQ50 mediated
effected on its production.

Conclusion

Domainex has established a robust
activity assay for screening compounds
for inhibition of NLRP3 inflammasome,
which can be performed in THP-1 cells
or human whole blood. A range of
assay readouts can be measured in

a multiplexed manner. Domainex can
develop the assays in further cell lines, on
behalf of clients, as required.
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Figure 3: MCCQ50 inhibition of inflammasome markers. Panel (a) shows luminescence-
based readouts for viability (CellTiter-Glo®) and Pyroptosis (CellToxX™ Green). Panel (b) shows
AlphallSA based readouts for IL-13 and IL-6 measurement. Nigericin (Nig) only, LPS only, LPS
and Nigericin and LPS, Nigericin and KCl controls (extracellular potassium to demonstrate the
role of K* efflux as in figure 1) are found on the left-hand panel of each figure. pIC, values are
also shown.

References

1. Chen, R, Yin, C, Fang, J. et al. The NLRP3 inflammasome: an emerging therapeutic target for
chronic pain. J Neuroinflammation, 2021, 18, 84. hitps://ineurcinflammation.biomedcentral.
com/articles/10.1186/512974-021-02131-0

2. Holbrook JA, et al. Neurodegenerative Disease and the NLRP3 Inflammasome. Front
Pharmacol., 2021;12, 643254. hitps: / /www.frontiersin.org /articles /10.3389
fohar.2021.643254 /tull

3. Hamarsheh S, Zeiser R. NLRP3 Inflammasome Activation in Cancer: A Double-Edged
Sword. Front Immunol., 2020, 11, 1444. htps:/ /www.frontiersin.org /articles /10.3389
fimmu.2020.01444 /full

4. Hu, Changyun ef al. NLRP3 deficiency protects from type 1 diabetes through the regulation of
chemotaxis info the pancreatic islets. Proceedings of the National Academy of Sciences of the
United States of America, 2015, 112, 36, 11318-23. hitps://www.pnas.org/doi/ 10.10/3
pnas.1513509112

5. Swanson, K.V, Deng, M. &Ting, J.PY. The NLRP3 inflammasome: molecular activation and
regulation fo therapeutics. Nat Rev Immunol., 2019, 19, 477-489. hitps:/ /www.nature.com
atticles/s41577-019-0165-0



https://jneuroinflammation.biomedcentral.com/articles/10.1186/s12974-021-02131-0
https://jneuroinflammation.biomedcentral.com/articles/10.1186/s12974-021-02131-0
https://www.frontiersin.org/articles/10.3389/fphar.2021.643254/full
https://www.frontiersin.org/articles/10.3389/fphar.2021.643254/full
https://www.frontiersin.org/articles/10.3389/fimmu.2020.01444/full
https://www.frontiersin.org/articles/10.3389/fimmu.2020.01444/full
https://www.pnas.org/doi/10.1073/pnas.1513509112
https://www.pnas.org/doi/10.1073/pnas.1513509112
https://www.nature.com/articles/s41577-019-0165-0
https://www.nature.com/articles/s41577-019-0165-0

’, Domainex domainex.co.uk

Enrich your
medicines pipeline

Providing drug discovery research brainpower

p
FEATURED SERVICE

< 3 °
$=2: Assay Biology
Y@ ® Qudlity Data Throughout
Assays built for full compound profiling
* Biochemical
© Intracellular and membrane targets
o Potency, selectivity & MOA measurements
* Biophysical:
o Full suite (MST, GCI/SPR, DSF/nanoDSF,
NMR, X-ray crystallography)
o Affinity, kinetic & structural determinations

* Tailored multidisciplinary expertise - Cellular
. . . . o Cell lines and primary cells
¢ Formlng dYnGmlc reIthonShlpS o Signalling & reporter-based assays
. f > On and off target assessments
* Innovative outcomes for our partners | y

Based in the Cambridge UK Biocluster Contact us today!

Established in 2001 enquiries@domainex.co.uk g m



