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Analysis for the CCAN dependent CENP-A incorporation
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The functional centromere plays a critical role in ensuring chromosome stability during cell
division, primarily governed by epigenetic mechanisms. A key epigenetic marker, CENP-A
(Histone H3 variant), is exclusively present in nucleosomes at the centromere region. These
CENP-A nucleosomes serve as a crucial platform for recruiting inner kinetochore proteins
(CCAN) throughout the cell cycle, while the CCAN recruit microtubule binding outer kinetochore
proteins (KMN network) during the M phase. This orchestrated process ensures the proper
attachment of microtubules and the equal distribution of sister chromatids into daughter cells.

Remarkably, we made a discovery where new centromeres could be induced ectopically, and
CENP-A could be recruited by CCAN, in addition to known CENP-A incorporation machinery
components such as HJURP and Knl2. To investigate this intriguing phenomenon, we employed
the ectopic tethering assay in combination with the auxin-inducible degron (AID)-based protein
knockout method. Our findings revealed that tethering CENP-C or CENP-I resulted in the
incorporation of CENP-A at a non-centromeric locus, even in the absence of Knl2. Additionally,
we observed that CENP-C co-immunoprecipitated with HJURP independently of Knl2.

Based on these results, we propose a mechanism wherein CENP-C can recruit CENP-A through
direct binding to HIURP, leading to the formation of artificial new centromere. While
Knl2-HJURP predominantly contributes to the deposition of new CENP-A into centromeres, our
findings suggest that CENP-C or CENP-I possess CENP-A recruitment activity independent of
Knl2 for artificial new centromere formation in chicken DT40 cells.
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Pt ROSEICHETH DY ha AT OHFTIE, DNABSIC L > THESN IO TERL, T2 xT 4 v 7
R CTHRESND, TOZEY 2T 4 v I ia~—H—NE AN H3NY 72 FOCENP-ATH D, LIz
T, CENP-ADRHDAENDEBAIN L ha AT L5722, CENP-ARE HRLo> TZ u~F IR VIAEN
DINERAT 52 Lid, Mo SEE 2 BT 272 DICBO CTEERMREE S 25, CaoKiZZ OB LT,
BRI BRI PO AT HEBICEFIRESE DL AT LKL LV BED ) v 7 7w M E A G bET
DA, ZOREE, CENP-CRCENP-I& W9 # L X7 B CENP-AD IRV ARG T2 2 L &R LI, &L
T, Z OCENP-CRPCENP-IZAETF L 72CENP-ADEL Y iAH A, ZHE TH LI TV ZKnl2 % & TeMis18 B EIKIZHK
1 L7-CENP-AB D A B REHE & NTMSIICEI< 2 EoR Le, Zhid, CENP-ADOH Y AL DT 28 LW O¥ R T
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