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The interaction of CENP-C-Mis12 complex is crucial for chromosome segregation fidelity and
iS4 | genome stability
(CENP-C & Mis12M S AR DM A/EM TR DB DOIEMIE L 7 L EVEICEE TH %)
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The precise segregation of chromosomes during mitosis is vital for preserving genetic stability, a
process tightly regulated by the kinetochore formed on centromeric region. CENP-C is an essential
kinetochore component; its N-terminal region contains a conserved domain that directly associates
with the Mis12 complex (Mis12C) to bridge the outer kinetochore and microtubules. This interaction
appears to be crucial for cell viability. However, my lab previous demonstrated that the deletion of the
Mis12C-binding domain of CENP-C was found to be dispensable in chicken DT40 cells. As this region
is conserved in other species, this raises the questions: is this domain essential for cell growth in
mammalian cells? or does the CENP-C-Mis12C interaction have an unclarified functional role in
mammalian cells?

To address these questions, | generated mice (with a collaborator), mouse embryonic fibroblasts
(MEFs) and human RPE-1 cells lacking the Mis12C-binding domain. | found that while the region is
dispensable for growth in mouse and human cells, the CENP-C-Mis12C interaction is essential for
precise chromosome segregation, mediated by the Aurora B kinase in human RPE-1 cells. The
absence of the Mis12C-binding region in CENP-C resulted in reduced centromeric localization of
Aurora B through the Bub1-H2AT120ph pathway, leading to weaker error correction and diminished
chromosome oscillation in human RPE-1 cells. Additionally, | found that forced binding of Mis12C to
CENP-C enhanced Aurora B localization and error correction activity in human HeLa cells with low
Aurora B activity. Given that Aurora B facilitates the binding of CENP-C to Mis12C, | propose a
positive feedback loop of Aurora B regulation mediated by the CENP-C-Mis12C interaction. Further
cooperative work indicates that mice lacking the Mis12C-binding domain are prone to cancer. My
findings link the CENP-C-Mis12C interaction to the regulation of Aurora B activity, which is crucial for

ensuring chromosome segregation fidelity and maintaining cellular fitness.
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PR OSEUTIE, BFR & RSRIRIINE & OB A5 A BLETH D . T DD, HEEN B FUA S Yt R
FICER SN A BENH D, BFEEREN TS ETEL R E THhHCENP-ClE, BEOBIFIKS 78 LiEE
THZERMBNTWD, —J5T, AZEEDO="U k UDT40/IE %2 F\7=HF9E Tk, CENP-CONKIH OMis12#E A
e DFEE R AA V% KBS W T2CENP-COLNFHEELT ADTI0MIIE T b YR BN EFICB Z A Z ERENT
Wiz, LA L., CENP-CEMisI2BEASIRE DFGIIL L DEM TR DD T, TOEHEICOWVWTIAHTH -T2,
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o TWAHDT, CENP-CEMisI2EAEDIE G IZAuroraBD B A R— AIEPEDE M &2/ LT, b7 YR s il 4
BITSEDZ EICEbo TS R Lz, &5, CENP-CONKIHAIOMIisI2EARIKRE DFEA R AL U ERB S
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