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MCM4 promotes the proliferation of clear cell renal cell carcinoma cells

ZHANG Chunfeng, LIU Pei, HAN Guangye

(Department of Urology, The First Affiliated Hospital of Xinxiang Medical University, Xinxiang 453100, China)

Abstract Objective: To investigate the effects of minichromosome maintenance protein 4 (MCM4 )on clear cell renal cell carcinoma
(ccRCC) cells. Methods: GEPIA database was used to analyze the expression of MCM4 gene in different tumors, and immunohisto—
chemical staining (IHC) was used to detect the expression of MCM4 in ccRCC pathological specimens. HTB-47 and CRL-1932 cells
were divided into experimental and control groups, and the effect of MCM4 on cell growth were verified using RT-PCR, WB, cell plate
clone formation assay, and CCK-8 assay. We established a co expression network of PCNA and MCM4 using the GEPIA database, and
validated the correlation between MCM4 and proliferating cell nuclear antigen(PCNA ) in ccRCC using THC. Results: The GEPIA database
showed the MCM4 protein was expressed in ccRCC tissues, and its high expression suggested poor prognosis(P<0.001). The IHC showed
that MCM4 expression in ccRCC was higher than that in normal tissues, and clinical features of patients showed a correlation between tu—
mor size and MCM4 expression levels (3*=9.199,P<0.05). Knocking down the MCM4 gene resulted in a decrease in MCM4 protein ex—
pression (T=5.432, 4.784, all P<0.05) and cell proliferation ability in HTB-47 and CRL-1932 cells (7T=4.798,5.278,5.112, 4.628,
all P<0.05). The high and low expression of MCM4 was consistent with PCNA expression in both the database and IHC(R=0.64, y*=8.414,
all P<0.05). Conclusion: MCM4 is highly expressed in ccRCC and is associated with adverse clinicopathological features. Knocking
down the MCM4 gene can inhibit the proliferation of ccRCC cells, and its expression is highly consistent with PCNA gene expression.
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Most cancer cells displayed moderate to strong nuclear immunoreactivity. Most cases of hepatocellular carcinomas,

100 prostate, thyroid, renal and endometrial cancers were weakly stained or negative.
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Fig.1 Expression of MCM4 gene in different tumor tissues and the correlation between MCM4 expression and prognosis of patients with cancer
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Fig.2 Expression of MCM4 in different ccRCC tissue samples and adjacent normal tissue samples

%2 7746l ccRCC #£#H MCM4 5IGFRFEMNX R [n( % )]
Tab.2 Relationships of MCM4 and clinical features in 77 patients
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Fig.5 Close relationship between MCM4 and PCNA in cancer
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Tab.3 The relationship between MCM4 and PCNA in 77 patients
with ¢c¢cRCC [r( % )]

. MCM4
PONARE  “mm mEn | x p
(n=33) (n=44)
fEEIL(n=28) 19(57.6) 11(25.0) 8.414 0.004
Rk (n=44) 14(42.4)  33(75.0)

T MCM4: UM IR AERHIR I B 1 45 PONA S H AT A% B

Ji 5 ccRCC « 35 HA 41 A ' 200 a9
3 it

' 20 M g S — i DL IR R SR L T ccR-
CC 2.5 B 4 see i 01 80% , 5 b e iy WL
AR Z — . A REAA 40 205 A2 ccR-
CC, I FEUGEL 17.5 T NFET-1, HET, %W ING
I FELLF RN E2, BAR B HE ARG A7 5E
P, (H SRR AN BLAR ARG B VIBR AR S5 175
H 30%~ 40% 1) B KAk R PERER, TCFERS
() 5 AR AR ik 85% , A #57% s Y UG 4%
2,5 AR RN 1095, 1 X —25 5 893543
PR B = il RIS . BRI, ccRCC $B 10457
YRR

MCM4 2 MCM ZJR I8, BA = BE AR S E
TR LI DNA 5 6 &2 61 19 G B 20 L
Oy, R S EAL RN ZH DNA BRI PR, 2
5T DNA XU RESE . 61 TR BRI A
RIS AL 2E, TFFE R, MCM4 75 ZF %
PRI b S Rk AR E R A T S im
PRI A RA e M58 & B, MCM4 3 [R5 350 40
W b IR i T IE R R S A AN M, R e AT e
SEIRE A BRI, ) — ISR T 80 fAiIFL
N 545 958 (invasive ductal carcinoma ,IDC)ZH
ZUFIAR T IFE 7 21 40%h MCM4 B 033k, 4501
7N, IDC HEUH MCM4 B PR R AR R E & T
IE R ZHZE

ARSI E W SE GEPIA B8 1ZEH 77 41 ccRCC
FRASH) THC J5 &, MCM4 BEPRTE ccRCC HFEIA
TSR IEH 414, R ccRCC 4812t Rk
MCM4, iX 57 ZHeni a8 —80. 7EXT B E IIm IR
FRIESEA T AT G 28R, RE 1201 MCM4 387K
55 KN S, BRI 55 B MCM4 23k /K5 e
IR RAR G, Bt IASBE 50T 5 MCM4 SE R Y
A FRRMEHH T ccRCC WK JE,

A5 MCM4 shRNA %44 HTB-47 fl CRL-
1932 Zi fifd, MCM4 5 8 A I, MCM4 28 1 A HCAH

N mRNA AR K34 i R 2 el CCK-8
ARG 0] 0T 240 T R 5 B T S B AR AR I 4 SR it — 25
FH, P MCM4 JEPH 1) 238 ] DL 2 PG ccRCC
YRR TS IE I RE ) S 1A RE T . MCM4 LR =
FEIR T LU HE 22 e 200 e ) B4 A 0, ARG 102
191 T 240 A 93 2H 20 B FL O X AR AT 2 20 MCM4 2K 1
(IFEIR , 245 5 /R, MCM4 JE 7 T 4 R b () 26 3k
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