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Introduction

Cancer progression is characterized by the acquisition of traits known as the
hallmarks of cancer [1]. Among these, genomic instability (GIN) that results from cell
division errors is a critical factor that promotes genetic alterations and cancer progression
through losses or gains of chromosomes with key genes. We explored the potential roles of
PTEN and Myosin Ila as tumor suppressors in A549 lung adenocarcinoma and B-16 mouse
melanoma cell lines and investigated how perturbing these might lead to GIN. Specifically,
Myosin Ila drives the contraction of the actomyosin cytoskeleton, which is essential for
proper cell division, while PTEN is involved in cell growth and proliferation given its role
as a PI3K/AKT downregulator. Thus, we examined how blocking PTEN or Myosin Ila can
quickly undermine division and lead to chromosome mis-segregation, which is evident as a
‘micronucleus’ containing a chromosome that is lost or gained by one of the daughter cells.
We were further interested in using Palbociclib to inhibit CDK4/6, involved in cell cycle
entry, and in using Reversine to inhibit the spindle assembly checkpoint (SAC). For each of
the four drugs used, we hypothesized the cells will experience an increase in GIN, as
evidenced by a higher incidence of micronuclei formation and a perturbation to mitotic cell

counts.

Materials and methods

A549 cells were treated with drugs reversine [IuM] (SAC inhibitor), VO-OHpic
[S0uM] (PTEN inhibitor), blebbistatin [20uM] (Myosin II ATPase inhibitor), and DMSO
[50uM] as a vehicle treatment in four separate wells, followed by a 24-hour treatment and
no washout. In a separate six-well plate, the cells were treated with Palbociclib [10uM], a
known CDK4/6 inhibitor used for breast cancer treatments, and DMSO [10uM], then left for

a 48-hour treatment. Meanwhile, the B-16 cells were only treated with 1uM reversine, along



with 1uM DMSO in a separate well, following the same protocols used on the A549 cells,
treating them for 24 hours. After the treatments, both cell lines in the three six-well plates
were fixed, permeabilized, and then stained with 750uL DAPI and 400uL Phalloidin to label
the nuclei and the actin filaments of the cells, respectively. Finally, they were imaged into 9

frames of two fields of view (DAPI and Deep Red channels) per well/drug, followed by a
qualitative and quantitative analysis using the software Fiji Imagel.

Results, discussion, and conclusions
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Figure 1. A549 cells after drug treatments (20x) (zoomed) on DAPI channel. Yellow
arrows point at micronuclei, green arrows point at mitotic cells. (A) DMSO control. (B)
Average percentage of micronuclei and mitotic cells in A549 cells post-drug treatments.
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Figure 2. A549 cells after CDK4/6i treatment (20x) (zoomed) on DAPI channel. (A) DMSO control.
(B) Average percentage of micronuclei and mitotic cells in A549 cells post-CDK4/6i treatment.



Results, discussion & conclusions

Perturbing tumor suppressors using reversine, CDK4/61, VO-OHpic, and blebbistatin
on A549 and B-16 cells demonstrates that disrupting tumor regulatory pathways can lead to
GIN, as evidenced by altered micronuclei formation and mitosis. Reversine, a known
inhibitor of the mitotic spindle assembly checkpoint (SAC), greatly increased micronuclei
while suppressing mitosis. These findings align with existing literature, which indicates that
inhibitors of the SAC can cause delays in mitosis and increase GIN [3]. By selectively
inducing chromosome missegregation, these results highlight the importance of the
MPS1/SAC in maintaining chromosomal stability.

CDK4/6 inhibitors are used to treat metastatic breast cancer, by targeting CDKs 4 and
6, which are crucial for cell cycle progression from G1 to S phase [7]. By inhibiting CDK4/6,
cell proliferation was effectively halted, as indicated by the absence of successful mitotic
cells, suggesting the possible decline of tumor progression in A549 cells. Nonetheless, the
presence of micronuclei indicates the persistence of GIN without ongoing cell division. Thus,
while CDK4/6 inhibitors can slow down tumor growth in A549 cells by preventing cell
division, they may not completely prevent genetic abnormalities that could drive cancer
progression.

VO-OHpic and Blebbistatin did not significantly differ from the control in terms both
micronuclei formation and mitosis. The percentage of micronuclei and micronuclei were both
slightly lower compared to the DMSO control, suggesting that inhibiting PTEN and Myosin
ITa with these treatments may not directly induce GIN but could influence in other ways.

Inhibiting tumor suppressor pathways and cell cycle regulators leads to GIN,
highlighting their role in maintaining chromosomal stability. Future directions for this study
include incorporating other approaches to induce GIN, such as constricting cells via
squashing, altering the stiffness of the microenvironment with methylcellulose, and using
CRISPR/Cas9 gene editing technology to knockout genes involved in tumor

progression/suppression, to further investigate their specific roles.
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