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The molecular mechanisms of the kinetochore assembly during mitosis
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During cell division, it is crucial to accurately separate chromosomes to
transmit the genetic information to the progeny. This study focuses on the kinetochore, a large
protein complex essential for chromosome segregation, and elucidates its assembly mechanism to shed
light on the molecular mechanisms underlying accurate chromosome segregation. Specifically, we
investigated how the interaction between CENP-T, a component of the kinetochore, and Mis12C, which
binds to CENP-T only during chromosome segregation, is regulated. Using a combination of structural
biology and cell biology analyses, we found that these interactions are doubly regulated by protein
phosphorylation, thereby maintaining the robustness of chromosome segregation.



2. 57
fhEEANE TR

T hOx7
FElk

« D
( 2 pggiar7: HREFRNIT
) CENP-T  CENP-C : ‘ -
KMN CENP-T [ CENP-T J<-(CKMN )«
; § - D (st |
CENP-C : CENP-C J<( KMN )<
¢ 2) > hOXT
KMN CENP-T  CENP-C
(CENP-T CENP-C ) KMN  CENP-T
CENP-C CENP-T  KMN CENP-
C KMN
in vitro KMN  CENP-T CENP-C
CENP-T  KMN CENP-C  KMN
DT40
CENP-T CENP-C KMN
(Hara et al., Nature Cell Biol., 2018)
CENP-T  KMN
KMN KNL1 (Knl1C) Misl2 NBD (Ndc80C-binding KX )
(Mis12C) Ndc80 (Ndc80C) 3 _ \ _MBD (Mis12C-binding Kx+>)
CENP-T CENP-T N Ewr VT ]cx
190161 217 639
(NBD)  Ndc80C CENP-T MBD T T
Mis12C Mis12C Knl1C £E I
Ndc80C CENP-T  Misl2C ' " (dsoc) < | e |
2 Ndc8oC (Mis12C) < (Ndc80C) <[ $hsEAAVIE |
> hOX7 L
CENP-T  Ndc80C
. . 3. CENP-T KMN
in vitro
Takenoshita
et al., Nature Commun., 2022) CENP-T  Misl2C
CENP-T  Misl12C
KMN  CENP-T CENP-C
CENP-T ~ KMN
CENP-C CENP-T  KMN
(Takenoshita et al., Nature Commun.,
2022) CENP-C ~ KMN KMN  CENP-T
( CENP-T ) 1)-3)

CENP-T  Mis12C



1) CENP-T  Mis12C

CENP-T  Mis12C CENP-T  Mis12C
CENP-T  Mis12C
AlphaFold2 CENP-T
Mis12C CENP-T  Misl2C
2) CENP-T  Mis12C

CENP-T  Mis12C
CENP-T  Mis12C

CENP-T
3) CENP-T  Misl2C
D 2) CENP-T  Misl2C

1) CENP-T  Misl2C CENP-

T CENP-T
2)
Mis12C Dsnl CENP-T
Mis12C
1) CENP-T  Misl2C Head
DT40 CENP-T  3xFLAG Biatbpury S e
Mis12C Dsnl  spot ;
FLAG spot

--------

A ¥ (SP00,
RSO DR

Dsn1 {
c

CENP-T-Mis12C

Head2
(Dsn1, NslI1)

Mag1C-Cryo-EM T )

CENP-T161-216

AlpaFold2
CENP-T  Mis12C Mis12C
CENP-T  Mis12C * e Famn
CENP-T (R192/R193 wsizc,
) Misi2c
. AlphaFold2
CENP-T CENP-T  Mis12C ()
1202/F205/V209 Mis12C )
4
2) CENP-T  Mis12C
1) CENP-T-Mis12C sis  TiE
CENP-T 161 HSTLDSTLVRSLRMSpVGSVMAPDTpVEKR 188
Mis12C
(S175/T184) 5
D

CENP-T  Mis12C 3

(S175/7184)  CENP-T-Misl12C
Mis12C

|
CENP-T  Mis12C basic acidic



3) CENP-T  Misl2C

1 CENP-T  Mis12C
CENP-T
CENP-T Mis12C
Mis12C
CENP-T  Misl12C
KMN
CENP-T
1 Mis12C Mis12C Dsnl
Dsnl
Aurora B Mis12C
Mis12C
Dsnl Mis12C CENP-T
Mis12C Aurora B Dsnl
CENP-T
Dsnl  Aurora B
Mis12C
Mis12C Dsnl  Aurora B
CENP-T Mis12C
2) CENP-T Mis12C
(5175/7184) CENP-T
Mis12C Mis12C
CENP-T Dsnl
Aurora B st B

Mis12C
CENP-T  Mis12C

CENP-T S175/T184 @

Mist2C N Vst viee
b
Bk EEE i?ﬂﬁ%&gﬁm ggé%ﬁ
. 01,0 F
CENP-T  Misl2C 4
BT E

6. CENP-T  Misl12C



CENP-T-Mis12C

45

2022

Yusuke Takenoshita, Mariko Ariyoshi, Masatoshi Hara, Reiko

Nakagawa, and Tatsuo Fukagawa

The molecular mechanism of the CENP-T-Mis12C interaction

MBSJ2023

2023

41 22

2024







