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NTHEFERANREMN, BEZEMERVNIIREES MBI PINAE ARG —
REEH. S TERERBMKRERBISERIESGIR (Pre-RC) EINASHIFIXEL
B, Cdt1ZPre-RCPNEBAMEBDS, CItINEOXTZINEHELR, HILEERS
DEEAPINAARKRESZEER (re-replication) . BUBIHASH, CAtIZEILIT
HEIRSERET . 8%, Geminin@ISCAtIBGEEMMEIFRA, FEIECdt1S
MCM2-7455, HDHIEAEOMCM2-77EDNA L1258 (load) BUIE71IDEE. HUR, SCF-
Skp2, Cul4-DDBIFOAPC/C-Cdhl ="PE37Z R EREEE D AIRIRE T LURAIFHZ RN,
Cdtl, SHEBYEOIBNEREREM. HC2HAFME, Geminin5CdtIFENE SR
IFESESZRNERISESES, NMRECItL, N N —HREHIES. EFTRN
2, MINEESLERME N EOERCIIENEIR STBAZ, EAND, BI1E
FELHCAtIFBVSEERE0X03, KM _BFEMEGIR, HAENAMREZD,
FOX03-Cdt 12 &R T | ECdt IA0DDB1 A K Cdt 1 SPCNARES S, MMmIPaHICdt 13
Cul4-DDBLZ &4, UANBEEHEOISARER. AMOMDPRIEroX03, CdtIEEX
FIEN0, MRRIEASEIRD, AiRIgiaRig. @I X L FOX03ERK4iiR SCdt 1%
AR &I, XA EORIKNEYS RSB, DFIOMBIECIEA R SHAEVH:
. SEFOX03RCAtIEBHNIER, XiBAF0X0340Cdt 17 4BRREEREE FEBE18X
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SRYERCAt I B EE R P BVEM K, MMIBIEG1 AR EISERBTE
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Abstract

To ensure genome stability, DNA must be replicated once and only once during
each cell cycle. Replication licensing begins by the formation of the pre-replication
complex (Pre-RC) at multiple potential origins of replication. As one of the major
components of Pre-RC, Cdt1 is tightly regulated to make sure that cells do not
rereplicate their DNA. Multiple regulatory mechanisms operate to ensure
degradation of Cdt1 in S phase. First, Geminin negatively regulates Cdt1 function
by prevention of the association of Cdt1 with MCM2-7 via steric hindrance.
Second, Cdt1 is targeted for proteolysis by three distinct ubiquitin E3 ligases, the
SCF-Skp2 complex, the DDB1-Cul4 complex and the APC/C-Cdh1 complex.
However, in G2 and M phases, Geminin positively regulates Cdt1 by preventing
its ubiquitylation, perhaps by prevention of its interaction with an E3 ligase. Even
so, little is known about the positive regulators of Cdt1 under physiological
conditions. Here we identify FOXO3 as a binding partner of Cdt1. FOXO3 forms a
protein complex with Cdt1, which in turn blocks its interaction with DDB1 and
PCNA. Conversely, FOXO3 depletion facilitated the proteolysis of Cdt1 in
unperturbed cells. Intriguingly, FOXO3 de&#64257;ciency resulted in impaired S-
phase entry and reduced cell proliferation. We provide data that FOXO3
knockdown mimics Cdt1 down-regulation and affects G1/S transitions.
Endogenous Geminin levels were also decreased in our FOXO3-depleted cells,
but it is secondary to FOXO3-mediated Cdt1 destabilization. Our results
demonstrate a unique role of FOXO3 in binding to Cdt1 and maintaining its level

required for cell cycle progression.
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