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Abstract: The anaphase promoting complex (APC) regulates cell cycle progression by forming two
functionally distinct E3 ubiquitin ligase complexes, APC *® activated by cell division cycle protein 20 (Cdc20)
and APC®™ activated by Cdc20 homologue 1 (Cdhl), respectively. Cdc20 and Cdhl have different functionsin
the occurrence and development of the tumor. Cdc20 is a cancer promoter while Cdhl suppresses tumorigenesis.
Emerging evidence has begun to reveal that Cdc20 has positive functions in tumorigenesis, the overexpression of
Cdc20 has been observed in many cancers. Currently, Cdc20 inhibitors, mostly non-specific inhibitors except
apcin, not only block the combination between Cdc20 and APC, also block the combination between Cdhl and

APC, which leads to a poor selectivity. In this paper, the Cdc20 role in the development and process of cancers

and itsinhibitors are reviewed.
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Figure 1 A schematic illustration of cell division cycle protein
20 (Cdc20) participatesin the cell division process
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Figure 2 A schematic illustration of the pharmacological func-
tions of Cdc20
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Tablel The functions of the identified substrates for APC*%*®

Substrate Function Reference
Securin  Inhibits separase activity [7
Cyclin B Activates Cdk1 and controls the G,/M transition [8]
p21 Inhibits cyclin-dependent kinase activity [9]
Nek2A  Regulates centrosome separation and spindle [10]
formation
Kif18A  Playsarole in chromosome congression [10]
PHF8 Activates gene transcription by demethylating [11]
histon H3 and H4
Bardl Controls spindle pole formation [12]
RAP80  RecruitsBRCA1 to DNA damage sites [13]
TRRAP  Histone acetyltransferase complex component [24]
Bim Plays key rolesin regulating apoptosis [15]
Mcl-1 Anti-apoptotic protein [16]
Sox-2 Drives the invasiveness and self-renewal of [17]

glioblastoma stem-like cells
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Table 2 Cdc20 expressions in normal tissues tumor tissues
from multiple organs. a The expression levels are shown as
number of high expression caseg/total number of cases/percentage.
ADC: Adenocarcinoma; HCC: Hepatocellular carcinoma; IDC:
Invasive duct carcinoma; ILC: Invasive lobular carcinoma;
MCADC: Mucinous cystadenocarcinoma; SCADC: Serous cys-
tadenocarcinoma; SCC: Squamous cell carcinoma; TCC: Transi-
tional cell carcinoma

Normal tissue Tumor tissue
Organ Expression Diagnose Expression
level® level
Bladder 0/15/0 TCC 14/25/56
SCC 10/15/66.7
Breast 4/15/26.7 IDC 19/30/63.3
LC 5/10/50
Cervix 0/10/0 SCC 10/25/40
Colon 5/15/33.3 ADC 22/40/55
Endometrium 7/15/46.7 ADC 21/30/70
Head and neck 2/10/20 SCC 11/25/44
Kidney 2/10/20 RCC 14/30/46.7
Liver 0/15/0 HCC 25/40/62.5
Lung 3/10/30 ADC 5/15/33.3
SCC 9/15/60
Ovary 4/10/40 SCADC 17/25/68
MCADC 12/15/80
Pancreas 1/5/20 ADC 7/15/46.7
Prostate 4/15/26.7 ADC 21/40/52.5
Stomach 0/10/0 ADC 17/30/56.7
Testis 3/10/30 Seminoma 13/20/65
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Table3 The structures and functions of Cdc20 inhibitors
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Compound Structure Function Reference
N _{ C?' C'N Occupies the D-box-binding pocket on the side of the WD40
Apcin x, N~ NIN pu domain and blocks substrate-induced Cdc20 loading onto the [35]
O,N APC.
HNg NH;
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TAME o . ‘u-ces c gssom ion wi e and subsequently [36]
P o inhibits APC activity.
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NAHA HO N 5\© Inhibits the expression of Cdc20 in breast cancer cells, retards (37]
o b cell proliferation and colony formation.
N-N ~ . .
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3 ~/< ) apoptosis.
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Figure4 The difference between specific Cdc20 inhibitors and
non-specific Cdc20 inhibitors
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Figure3 The structures of apcin derivatives (A) and crystal structure of the apcin Cdc20 complex (B)
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