. HOKKAIDO UNIVERSITY

Title

Characterizing the cell division machinery in human somatic tetraploid cells [an abstract of
entire text]

Author (s)

WA, [

Description

COBIHIXEXDEAEREICDOWVWTIE, UTOYA MEZSRBEIYN, [EY  BERHHEER)
https://www. Lib. hokudai.ac. jp/dissertations/copy-guides/

Degree Grantor biEERE
Degree Name BT (EHRE)
Dissertation Number 157755
Issue Date 2024-03-25
Doc URL https://hdl. handle.net/2115/92495
Type doctoral thesis

File Information

Takahiro Yamamoto summary, pdf

kaid
e U"/Le

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




AL G X D E K

Ftogunkost it CEmlE) K4 AR EE

PO X 4

Characterizing the cell division machinery in human somatic tetraploid cells

(MURFHAE MAHIIZ 3017 2 Mifld s ZEEE OME)

Tetraploid cells arise through whole—genome duplication (WGD) in normal development,
aging, or tumorigenesis. Elucidating how WGD changes cellular characteristics at the
molecular level is important for understanding the principles of WGD-mediated
bioprocesses. Recent studies highlight the increased dependence on mitotic regulators in
tetraploid cells. However, the characteristic of cell division machinery in tetraploid
cells is unclear. In this study, I investigated ploidy—dependent changes in the cell
division regulation using side—by—side comparison of diploid and tetraploid cells

Mechanism of ploidy—dependent centrosome scaling

I established isogenic tetraploid HCT116 cell lines by cytokinesis failure and observed
mitotic cells. In tetraploid cells, centrosomal protein accumulation and microtubule
generation ability are increased at mitosis compared to diploid counterparts. Observation
of centrosome accumulation in acute tetraploid cells reveal that ploidy—dependent
centrosome scaling is governed by ploidy/centrosome ratio. To address the molecular
mechanism, I established the precise gene dosage control system using Auxin inducible
degron technology and revealed that the dosage of centrosome scaffold protein CEP192 is
a determinant of ploidy—dependent centrosome scaling

Ploidy—dependent change in centrosome characteristics

I found that the depletion of centrosome homeostasis regulator TRIM37 in tetraploid cells
promote multipolar spindle formation and genomic instability. Importantly, CEP192 half-
depletion suppressed spindle multipolarization in TRIM37-depleted tetraploid to the level
equivalent to diploid. These results indicate that ploidy—linked increase in CEP192 dosage
contributes to the aggravation of spindle multipolarization upon TRIM37 depletion.

Ploidy—dependent change in cell shape stability during cytokinesis

I also found irregular protrusive deformations in tetraploid cell during cytokinesis.
While RhoA and anillin correctly accumulated at the equatorial cortex, myosin II was over—
accumulated near the cell poles in tetraploid. Suppression of myosin II activity by ROCK
inhibitor Y27632 restored smooth cell morphology during cytokinesis. These results suggest
that the dysregulation of myosin II is a primary cause of cell shape abnormality during
cytokinesis in tetraploid cells

Throughout these investigations, I revealed the mode change in mitotic centrosome and
cytokinesis regulation upon WGD and identified the key molecular targets. These findings
provide fundamental insights into whole—genome duplication—mediated biological processes.



