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Expression, clinical significance and biological function of CDC7 in osteosarcoma
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Abstract Objective: To investigate the expression and clinical significance of cell division cycle 7 (CDC7) in
osteosarcoma (OS) and its effect on the proliferation, migration and invasion of OS cells. Methods: The mRNA
microarray data from the Gene Expression Omnibus (GEO) database was used to analyze the expression of
CDC?7 in OS tissues. Reverse transcription-quantitative polymerase chain reaction (RT-qPCR) was performed to
verify the expression of CDC7 mRNA in human osteoblast cell line (hFOB1.19) and OS cell lines (HOS, U-2 OS,
MG63). Immunohistochemistry (IHC) was used to detect the expression of CDC7 protein in 39 cases of OS tis-
sues and 8 cases of adjacent normal tissues. The summary receiver operating characteristic (SROC) curve was em-
ployed to evaluate the diagnostic efficacy of CDC7 in OS. Kaplan-Meier survival curves were plotted to analyze
the impact of CDC7 expression on the prognosis of OS patients. Univariate and multivariate Cox proportional
hazards regression models were utilized to analyze risk factors for poor prognosis in OS. CDC7 small interfering
RNA (si-CDC7) was used to transfect HOS cells, and cell proliferation was assessed using cell counting kit-8

(CCK-8) and EdU assays, while cell migration and invasion were evaluated using Transwell assays. Results:
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Multiple GEO datasets indicated that CDC7 expression was up-regulated in OS (P<<0.05). Compared with
hFOBI1.19 cells, CDC7 mRNA expression was increased in HOS, U-2 OS and MG63 cells (P<<0.05). CDC7 pro-
tein was highly expressed in OS tissues compared with normal tissues (P<<0.001). CDC7 demonstrated good di-
agnostic potential for OS (AUC=0.73, 95% CI: 0.69-0.77). Patients with high CDC7 expression had a significant
lower survival rate than those with low CDC?7 expression (P=0.028). High CDC7 expression was an independent
risk factor for poor prognosis in OS (HR=2.471, 95% CI: 1.056-5.781, P=0.037). Silencing CDC?7 significantly
inhibited the proliferation, migration and invasion of HOS cells. Conclusion: The expression of CDC7 is up-
regulated in OS, and it promotes the proliferation, migration and invasion of OS cells, which is expected to be a

molecular marker for the diagnosis and prognosis of OS.
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HOS 40 il e i DI 2A . 4 8 4 234k 2 e 45
SR 5IEW AR, 0S 4 CDCT7 HE A R R IA K
F i (P<0.001), L 2B~2C.



Wri%, 5% .CDCT 7 PR 3R IK Ll AR = L AW D e -+ 59 -
#1 FET GEOH Il EH) CDC7 L ik %t
0S4l IEHH
Himse T & /4 CDCT7 % CDC7 %
l‘i yX S 15 yX S
GSE28424 GPL13376 2012 19 8.61+0.56 4 7.90+0.69
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GSE126209 GPL20301 2019 6 5.16+0.58" 5 3.69+0.47
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g GSE36001 + 1.18 (0.20, 2.16) 9.06
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R TG ) kST f5 K R & (HR=2.471,95% CI:1.056 % 34 892 0.68

~5.781,P=0.037), W% 3.
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CDC7 4120 s CDC7 & A R IE KV B F T B (P<
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et Sz oK, 5 si-NC 41 b4, si-CDC7 41 EdU [
2 il B B 2 R /b (P<<0.000 1), WL 4D, Tran-
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A:RT-qPCR £ Il HOS 4fiJifl 4 CDC7 mRNA )T B 2% ; B: Western blotting £ Jll HOS 41 Jifl § CDC7 & H AU R 2% ; C:
CCK-8 £ MYLER CDC7 % HOS 41 fg 34 5 ¥ 5210 s D« EAU AL ML ER CDC7 % HOS 41 fig 3 5 1115 1 (x200) 5 E: TR CDC7 % HOS
4 BT AE R B AR (x200) . 5 si-NC4LEL#E, ™" P<<0.001,""P<<0.000 1.

Kl4  JUER CDC7 % HOS 2 B s 4 3T 7% A= 2% A6 ) R 52 )
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B8, CDCT mBIEEH M B EFREZMTILE
KB VIRR CDC7 5 08 B AN BTG A % ; i
()4 52 ik TAE i 42327, CDC7 X% OS J & 11 3
AR EAER SN BIMNE. 3D
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