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Both taxanes and spheroids revolutionized the cancer research field.
Taxanes, such as paclitaxel (PTX), were discovered during the 1960s but
remain essential in the treatment of diverse cancer types. These agents
target microtubules, hollow cylindrical structures involved in cell
division and other cellular activities. However, clinical effectiveness of
PTX therapy is hampered by side effects, especially dose-limiting
peripheral neurotoxicity, and the development of PTX resistance.
Accordingly, there is a pressing need for safer and effective
alternatives. Crucial to drug development is the availability of
preclinical cell culture models that mimic the /7 vivosituation as closely
as possible and could lower the high attrition rates accompanied with
drug development. One such cell culture model are spheroids: spherical,
multicellular aggregates characterized by a diffusive gradient of
oxygen, nutrients and catabolites. Hence recapitulating the 3D
structure of avascular tumors. Spheroids are cost-effective biomimetic
/n vitro models and allow medium to high-throughput drug screening.
Since recently, spheroids models can be complemented with patient-
derived tumor fragments (PDTFs) that preserve the tumor
heterogeneity and a near-native tumor microenvironment.

First, a new non taxoid microtubule stabilizing agent was introduced:
Pelophen B (PPH). PPH is a chemical simplified analogue of peloruside
A (PLA), which is originally derived from the marine sponge Mycale
hentscheli. PLA as well as PPH bind a non-taxoid binding site on B-
tubulin. We confirmed that PPH is a microtubule stabilizing agent
inducing a G2/M arrest. PPH reduced metabolic activity in a diverse set
of monolayer cultured cancer cells, spheroids and xenograft and
patient-derived tumor fragments. Interestingly, we demonstrated that
PPH remained active in PTX-resistant cells and patient-derived tumor
fragments from a patient who underwent a combination of PTX and
carboplatinum therapy.

Next, we introduced the Spheroid Light Microscopy Image Atlas
(SLiMIA). Spheroids are abundantly used in cancer research, but there is
a lack of morphometric characterization of spheroids, partly because of
the lack of objective, high-throughput, automated segmentation and
analysis software.

To assist the development of these algorithms, we constructed an
open-access database of almost 8,000 light microscopy images
covering 47 cell lines, 8 culture media, 4 spheroid formation methods,
multiple seeding densities and various imaging time points. Besides
training of image segmentation models, this dataset can guide
spheroid researchers and aid in economization of research resources.

In conclusion, the introduction of PPH as a new microtubule stabilizing
agent and the open-access SLiMIA dataset have the potential to
revolutionize cancer research and cancer therapy once more.
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