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Cell division is an essential process for the survival and development of living organisms. It is critical
that duplicated chromosomes are properly segregated into daughter cells during mitosis. The cen-
trosome is the core organelle that forms the microtubule-organizing center (MTOC), which generates
the microtubules that make up the mitotic spindle during cell division. The centrosome is also involved
in cell signaling and motility. In normal cells, there is one centrosome in G1 that replicates into
two in the S phase and matures through G2. During the M phase, duplicated centrosomes move to
both ends of the cell, and spindle microtubules that are generated from MTOC move the chromosome
to both ends. The cells then split into two to complete the cell division. However, a phenomenon
called centrosome amplification (CA), in which the number of centrosomes is higher than normal,
is common in cancer cells and can lead to chromosome instability (CIN). This paper discusses the
process of centrosome replication and the role of PLK4 in this process. The possible consequences
of centrosome amplification and how the PLK4 inhibitor may be able to treat certain types of cancer
cells, such as breast cancer and neuroblastoma, will also be discussed.
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Fig. 1. Centrosome duplication cycle. Schematic of the centro-
some duplication during the cell cycle. The centrosome
consists of the mother centriole and the daughter cen-
triole that forms later. During S phase, centriole dupli-
cation is initiated and the newly formed procentriole
elongates. During G2 phase, the centriole matures and
is ready to separate. During M phase, centrioles move
to each end of the cell, and the spindle microtubules
that are formed from the PCM segregate the duplicated
chromosomes to complete the cell division.
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Fig. 2. Consequences of the centrosome amplification. Schem-
atic of the consequences of the centrosome amplifica-
tion. During mitosis, amplified centrosomes promote
chromosome segregation, which can lead to aneuploidy.
Also, during interphase, amplified centrosomes can
promote cell motility, resulting in invasive behavior
of the cell. Extra centrosomes can cause abnormal po-
larity and disrupt cilia signaling by reducing cilia
formation. These consequences may contribute to can-
cer development.
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Fig. 3. Using PLK4 inhibitor as a precision targeted cancer
drug. Schematic of the application of the PLK4 in-
hibitor in cancer cells [23, 30]. TRIM37 is a ubiquitin
ligase that degrades the CEP192, which forms the
PCM. When cells are treated with the PLK4 inhibitor,
if TRIM37 levels are normal, CEP19 forms the PCM
without centrosomes. Consequently, mitotic spindle
forms from the PCM and the cells are able to success-
fully segregate chromosomes. However, when TRIM37
levels are high, such as in 1723 amplified breast can-
cer cells and the neuroblastoma, PLK4 inhibition pre-
vents cells from forming PCM because CEP192 is no
longer present. Cells are unable to form mitotic spindle
and cells eventually die.
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