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Coupling of spindle checkpoint with initiation of DNA replication

Nishitani, Hideo
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Integrity of Genomic information during a cell cycle is maintained by

precise replication and segregation of chromosomes. Cdtl, an essential factor acting for replication

licensing, is degraded in S phase, but is stabilized upon entry into M phase. To prevent Cdtl
degradation, a mechanism operates that blocks binding of CyclinA-CDK to Cdtl. In M phase, Cdtl was
detected around the spindles proximal to the centrosome. In the absence of Cdtl, abnormal spindles
were formed, spindle assembly checkpoint was activated, and anaphase onset was delayed. We propose
that accumulation of Cdtl in M phase couples initiation of S phase with mitotic events and ensures
correct cell cycle progression.

DNA



Gl Cdtl Cdc6 DNA
MCM2-7
Cdc6 Cdtl
Cdtl Cdtl S
E3
SCF-Skp2 CRL4
Cdt2 CRL4
M
M
Cdtl
S Cdtl
M
Cdtl
Cdtl N
M Cdtl
M
SCF-Skp2
p27 M
SCF-Skp2 Cdt1
Cdtl
Varma et
al. Nature Cdl Biol., 2012 DNA
ORC MCM5
Cdtl
M
40 -
91 = —+=siCont.
® 30 —H—
%21 sicont.
% sl +Noco
2 10 —i—siCdtl
=3
=

2

5§ 7 9 10 115 (hr)
E1. sy —R#EOBMER

Cdtl M

S M
Cdtl
M
Cdtl M
M
M
DNA
M
M S

(1) Cdt1-FLAG HeLa
FLAG

A-Cdk2
Cdtl

(2) cdtl M
cdtl
s73

S M
Cdtl

(3) cdtl
M Cdt
cdtl
M cdtl
FLAG

(4) Cdtl
M Cdtl
Triton X-100

(5) Cdtl SiRNA

Cdtl

Cdtl M
Cdtl

S M
Cdtl

Cy

Cdt1-FLAG
FLAG

FLAG



Mad2

M
SiRNA S
M
®) M
cdtl Cdtl
SiRNA Leica
TCS SP8
(7) CRL4-Cdt2
Cy Cdt1(1-151 )
S M
C2WNzHT=5 VU UV —R 78 WHefilt4
M
Cdtl
@ s
MG132 Cdtl M
Cdt1-FLAG
A-Cdk S
M Cdtl
cdtl A
A-Cdk2 M Cdtl
A-Cdk2
M Cdtl
A-Cdk2
@
Cdtl M
A Cy
S73 M
M
P-S73
S MG132
Cdtl M
Cdt1-FLAG
M Cdtl
S73 Cy
A-Cdk
SCF-Skp2 29T 318
Cdtl M
(3) cdt1
Cdtl
Cdtl G S
DNA
Cdtl
M

Triton X-100

Cdtl
HelLa
Ccdtl
(4) Cdtl M
Cdtl
Cdtl
Mad2
M
M
M
Cdtl
Ccdtl
Cdtl M
€ a0 - -
4o siCdtl
E% 20 B .
s =—siCdtl
& 10 7 wt
=

o -
01 2 3 4

B 2. NocodazoleV))—2R #E DB (hr)

(5) Cdtl M

*
Cdtl

-GFP

(6) Cdtl



PIKLI M cdtl

cdt
Cdt1-FLAG
M cdtl
TACC3  NuMA
cdtl
TACC3
PIKL
TACC3
cdtl
cdtl
M
@ cdtl
E3 CRL4-Cdt2
E3 S DNA
DNA
Cdt1-Cy(1-151) S
S
M
cdtl
DNA
CRL4-Cdt2 M cdtl
cdtl
M G
CRL4-Cdt2
M cdtl SCF-Skp2
CRL4-Cdt2

Tanaka M, TakaharaM, Nukina K, Hayashi A,
Sakai W, Sugasawa K, Shiomi Y, Nishitani H:
Mismatch repair proteins recruited to
ultraviolet light-damaged sites lead to
degradation of licensing factor Cdt1 in the G1

phase. Cell Cycle 2017 Apr
3;16(7):673-684. doi:
10.1080/15384101.2017.1295179. Epub 2017
Feb 22.PMID: 28278049

https://www.nchi.nlm.nih.gov/pubmed/282780
49

Shiomi Y, Nishitani H: Control of Genome
Integrity by RFC Complexes, Conductors of
PCNA Loading onto and Unloading from
Chromatin during DNA Replication.Genes
(Basdl). 2017 Jan 26;8(2). pii: E52.
doi: 10.3390/genes8020052. Review. PMID:
28134787

https.//www.nchi.nlm.nih.gov/pubmed/2813
4787

Shiomi Y, Suenaga N, Tanaka M, Hayashi A,
and Nishitani H: Imaging analysis of cell
cycle-dependent degradation of Cdtl in
mammalian cells. Methods Mol Biol.
2014;1170:357-65. doi:
10.1007/978-1-4939-0888-2_18.
https.//www.nchi.nlm.nih.gov/pubmed/249063
23

DNA cdtl

E3

CRLACdt2
Cdt2

1H30H-12H2H

DNA

Cdtl1 M

2016411H30H-12H2H



http://ww_sci.u-hyogo.ac.jp/life/biosi
g/japanese/Top.html

€Y
NISHITANI, Hideo
40253455

@

®

SHIOMI, Yasushi

80380567

HAYASHI, Akiyo

20779350

*



