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Introduction

Cellular senescence is defined as irreversible cell cycle arrest that can occur in response to intra- or extra-cellular perturbations to prevent cell damage. Senescence is often linked to aging
but can occur at any cell cycle stage. Senescence is highly regulated and can be beneficial (foetal development and tumour suppression) but can be detrimental (premature-aging diseases
and tissue remodelling). Discovering more about what drives the body to age may ultimately lead to prevention or reversal in conditions associated with aging. Cellular senescence can be
detected via several different techniques; investigating expression of senescence-associated B-galactosidase and other senescent specific markers, examining cell cycle progression leading
to a reduction in cell proliferation and downstream orthogonal readouts were also examined.
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Examining Cell Cycle Progression Examining Cellular Senescence and Cell Health
The cell cycle is regulated by a family of protein kinases. Simplistically, in normal proliferating Senescentcellshave B-galactosidase activity. This activity, termed “senescence-associated
cells, cyclin-dependent kinase 4 and 6 (CDK4/6) bind to and form complexes with cyclin-D. B-galactosidase” (SA-Bgal), ispresentin senescentcells, butnot pre-senescentorquiescent
This complex phosphorylates retinoblastoma (Rb) protein. This phosphorylation event allows cells. SA-Bgal catalyzes the hydrolysis of B-galactosides into monosaccharides. This can
Rb to dissociate from the transcription factor E2F, which is then able to translocate to the be detected by measuring the fluorescent cleavage product (4-MU), which is formed
nucleus where it binds to and upregulates expression of cell cycle progression genes, allowing when SA-B-gal catalyzes the hydrolysis of 4-MUG (A), which is detectable at an excitation
progression from Gl to S-phase. p2l, is a potent cyclin-dependent kinase inhibitor. p21 binds wavelength of 360 nm.
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Senescent cells are metabolically active and have the potential to affect neighbouring cells.
Senescent .Ce”S Qemonstrote S..IgﬂIﬁCOht Chcnges in their Secrgtome anad .Secrete a plethora Fibroblasts were either treated with DMSO or were subject to Doxorubicin. The cells were than tracked for a total of
of soluble signalling factors, this can then induce senescence in neighboring cells. 7-days, using a live cell imager, Incucyte SX5 (top). Alternatively, they underwent a RealTime-Glo™ Assay (bottom).

This assay determines the number of viable cells in a population, by measuring the reducing potential of cells and
. . thus metabolism. Proliferating cells show an increase in luminescence over time.

Identical scratches were made in monolayers of untreated fibroblasts. They were then subject to conditioned media
collected from cells that had been induced into senescence with Doxorubicin, orthat were treated with DMSO, Doxorubicin
plus Quercetin or Cytochalasin D, the closure of the scratch was then tracked over the following /2-hours.
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Summary and Conclusion

At Charnwood Discovery, we have successfully established a multi-pronged approach for
investigating senescence in cells, using several technologies and avenues. Some of these
can be performed in a high-throughput manner and utilized in hit-to-lead programs, with
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others offering a more technical and mechanistic insights. We have validated a set of as-
says which can be utilized to screen compounds to determine their senolytic activity, to
accelerate anti-aging drug discovery and pave the way for future research in the field of
chemotherapeutics.
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