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[ Abstract] Background Non-small cell lung cancer ( NSCLC ) accounts for about 85% of lung cancer, with
low survival rate, because it is easy to miss the best resection period and the effect of radiotherapy and chemotherapy is poor.
Centromere protein F ( CENPF ) is a highly expressed molecule in multiple cancers, and exploring its effect on the biological

behavior of lung cancer cells will contribute to NSCLC targeted therapy.Objective To investigate the expression of CENPF in
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NSCLC tissues and its effect on the biological behavior of A549 cells.Methods The cancer tissue and precancerous lesions of
26 NSCLC patients who underwent surgical resection in the First Affiliated Hospital of Xi’ an Medical University from October
2018 to October 2019 were collected.Western blotting was used to detect the expression level of CENPF in NSCLC tissues and
precancerous lesions.The well-growing A549 cells in log phase were divided into control group, negative control group and
CENPF inhibition group.A549 cells in the control group were not transfected, and A549 cells in the negative control group and
CENPF inhibition group were transfected with NC-siRNA and CENPF-siRNA respectively with Lipofectamine 2000 transfection
reagent.The expression of CENPF mRNA in A549 cells was detected by real-time fluorescence quantitative PCR ( qPCR ) , the
proliferation of A549 cells [ absorbance ( OD ) value ) was detected by cell count kit 8 ( CCK-8 ) method, the apoptosis and
cell cycle of A549 cells were detected by flow cytometry, the expression levels of CENPF, cyclinD1 and B—cell lymphoma-2
associated X protein ( Bax ) in A549 cells were detected by Western blotting.Results The expression level of CENPF in the
NSCLC tissue was significantly higher than those in the precancerous lesions ( P < 0.05) .Compared with the control group and
the negative control group, the expression level of CENPF mRNA in A549 cells of the CENPF inhibition group was significantly
lower ( P < 0.05) .The OD value of A549 cells in the CENPF inhibition group was significantly lower than that in the control
group and the negative control group ( P < 0.05) .The apoptosis rate of A549 cells in the CENPF inhibition group was higher
than that in the control group and the negative control group ( P < 0.05) .The proportion of A549 cells in the G,/G, phase of
the CENPF inhibition group was higher than that of the control group and the negative control group, and the proportion of A549
cells in the S phase and G,/M phase was lower than that of the control group and the negative control group ( P < 0.05) .The
expression levels of CENPF and cyclinD1 in A549 cells of the CENPF inhibition group were lower than those of the control group
and the negative control group, and the expression levels of Bax were higher than those of the control group and the negative
control group (P < 0.05) .Conclusion The expression of CENPF is increased in NSCLC tissues, and it can affect A549
cell cycle progression, proliferation, and apoptosis by affecting the expression levels of cyclinD1 and Bax.Down-regulating the
expression of CENPF can block the A549 cell cycle in the Gy/G, phase, inhibit cell proliferation and induce its apoptosis.
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Figure 1 SDS-PAGE image of CENPF expression levels in NSCLC tissues
and adjacent tissues detected by Western blotting
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Figure 2 Flow cytometry test results of A549 cell apoptosis in the three groups
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Figure 3 Flow cytometry test results of A549 cell cycles in the three groups
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Table 3 Comparison of CENPF, cyclinD1, Bax expression levels in
A549 cells in the three groups
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Figure 4 SDS-PAGE image of CENPF, cyclinD1, Bax expression levels
in A549 cells of the three groups detected by Western blotting

¥, TERTHIRIE M STl R4 VE . SUN 2§17
W R, CENPF i 33k 5 FL M & WU A B &
IR A . Tl Y BRI, CENPF 7EfiifiR
TS LR TRk, 5 EE IR EREE X AS
REUS#UIME, TRl &L KR i AR
FH . CENPF W 7EZuHa v B HEVERT , ARIFR SR IR,
CENPF #IHI4H Go/G, ] A549 LT (5 Ho 43l % B
BIMEXT HRZL, S, G/M i A549 4RAE AT & L BT %)
HEZH . PHPEXTREZL, 7R TN CENPF RIESH# 5 G/G,
1 A549 4HRE T 5 LR, JRREAL S B Gy/M A AS49 4
AT &7 Ee 8], DB CENPF R REZEANNE Go/G, & FEVER
MR H RS, Al A549 ZHFH M T GJ/G, ], S5
YRR A AZ B, IR T

Bax & AT LA Bel-2 G MR, Tk
FEOESEAN AR TR e, 7EIIE TP A AP RRAIG, A
HEEDOK BB SR eyclinD1 J2& 4 fifd J&]
Wik G, WI1E) S WUk R A LR N T, AR T A
AETHE, SR K RIEIRE A o, TIRHEER
JKC BT 00 g P S B R 0 L AR SE A R,
CENPF flII2H A549 4+ CENPF ., cyclinD1 FEik/KF
{RFXFHEL . FAMER IR, Bax iR T 4R
BN REZE , 45275 T8 CENPF 3352541 A549 Zafifrh
cyclinD1 FEIR KO, 278 Bax A KE, UEHH CENPF
AL A eyelinD1 ., Bax 28 187K F->f 52 i 24 Jifd Ji] 1A ik



SIEFHCo I 005 2% 5 202 144 H 252945565 430

BRMAE: hup: //www.syxnf.net ST73.

& K AS49 ANfERYIESE . TR
2z Erik, CENPF 7£ NSCLC 414Urh ik T, H

Al 38 3L 52 cyelinD1, Bax 235 7K 2K 520 A549 4 ffd

I SR Ry aE . AT AR R R IR T AS49 41

FEL B SARELA T Go/Gy 3, 4 4 M 14 58 75 e g 1

XA AT RE A NSCLC VR YT OB a5 . SR M iR S5 52T

ARETERIMRN I, NP TGTEsh i thin

AR ZEIE
HH TR FFHARTLFOME &5 TR

SAT, LB, #XIEE,; I -FRATHIBKE . K

5T BRI ISIT AL SR R4 TR,

FAXFER AT, BEEE,

AL TAN B AF R,

Sk

[1] RADZISZEWSKA A, KARCZMAREK-BOROWSKA B,
GRADALSKA-LAMPART M, et al.Epidemiology, prevention and
risk morbidity factors for lung cancer [ J ] .Pol Merkur Lekarski,
2015, 38 (224) : 113-118.

[2] TORRE L A, BRAY F, SIEGEL R L, et al.Global cancer
statistics, 2012 [ J ] .CA Cancer J Clin, 2015, 65 (2) : 87-
108.D01: 10.3322/caac.21262.

[ 3] ZHENG M.Classification and pathology of lung cancer [ J ] .Surg
Oncol Clin N Am, 2016, 25 (3) : 447-468.DOI: 10.1016/
3.50¢.2016.02.003.

[4] HIRSCH F R, SCAGLIOTTI G V, MULSHINE J L, et al.Lung

[

cancer: current therapies and new targeted treatments [J71.
Lancet, 2017, 389 (10066) : 299-311.DOI: 10.1016/S0140-
6736 (16) 30958-8.

ZEREE, IRAME, ARE, & OELNEAF EMET RS
FXT R AN AR P2 AT o p s [0 ] . I RS 46 B2 2 Ak s
2018, 17 (19) : 2017-2021.DOI: 10.3969/j.issn.1671-4695.
2018.19.001.

LI X J, XU A J, ZHOU D H, et al.Expression of centromere

—
W
[

protein F in hepatocellular carcinoma and its role on biological
behavior of hepatocellular carcinoma cells [ J | .Journal of Clinical
and Experimental Medicine, 2018, 17 (19) : 2017-2021.DOI:
10.3969/j.issn.1671-4695.2018.19.001.

[6] z:d%, Fheas, =A% (i H GEO Bdli 4 /31 CENPF 7£
T8 I g+ 1) 2 38 K R E SC L ] . BRARIA R A= 9 M g 24 s
2017, 9(6): 338-342.DOL: 10.3870/j.issn.1674-4624.2017.06.005.
YAN X, GUO Z X, YUAN J Y, et al.Analysis of clinical
significance of expression of centromere protein F in bladder cancer
utilizing GEO datasets [ J ] .Journal of Contemporary Urologic and
Reproductive Oncology, 2017, 9 (6) : 338-342.DOI: 10.3870/
J.1ssn.1674-4624.2017.06.005.

[7] SHAHID M, LEE M Y, PIPLANI H, et al.Centromere protein F

(CENPF ) , a microtubule binding protein, modulates cancer

metabolism by regulating pyruvate kinase M2 phosphorylation

signaling [ J ] .Cell Cycle, 2018, 17 (24) : 2802-2818.DOI:
10.1080/15384101.2018.1557496.

[ 8] CHEN Q, XU H, ZHU J, et al.LLncRNA MCM3AP-AS1 promotes
breast cancer progression via modulating miR-28-5p/CENPF axis
[ J ] .Biomed Pharmacother, 2020, 128: 110289.DOI: 10.1016/

j-biopha.2020.110289.

(o] kAT, XUEWE, BELEHE, AF . 4215 Bk AR /)N 2 i i s
A549 AR S AN RS RE s [ ] P EASE TR, 2019,
35 (7) : 842-846.D01: 10.11847/zggews1121509.

ZHAO HY, LIU Y H, LU X C, et al.Effects of vecuronium
bromide on proliferation and metastasis of human non-small cell
lung cancer A549 cell line [ J | .Chinese Journal of Public Health,
2019, 35 (7) : 842-846.DOI: 10.11847/zgggws1121509.

[10] MoHEEE, 5K . PR A r I ()] AR,
2017, 56 (6) : 447-449.DOI: 10.3760/cma.j.issn.0578-1426.
2017.06.013.

[ 11 ] SHROFF G S, DE GROOT P M, PAPADIMITRAKOPOULOU V A,
et al.Targeted therapy and immunotherapy in the treatment of non—
small cell lung cancer [ ] | .Radiol Clin North Am, 2018, 56 (3) :
485-495.D0I: 10.1016/j.rc1.2018.01.012.

[12]BAIYF, CULX B, GAOD X, et al.Golgi integral membrane
protein 4 manipulates cellular proliferation, apoptosis, and cell
cycle in human head and neck cancer| J |.Biosci Rep, 2018, 38(4 ).
BSR20180454.DOI: 10.1042/BSR20180454.

[13] CHEN E B, QIN X, PENG K, et al. HHRNPR-CCNB1/CENPF
axis contributes to gastric cancer proliferation and metastasis (171.
Aging: Albany NY, 2019, 11 (18) : 7473-7491.DOI:
10.18632/aging.102254.

[14] FARRAN S, RUGGERO K, MARTINEZ A, et al.Role of
FOXM1, CENPF and PARP inhibition in prostate cancer [J] .Eur
Urol Suppl, 2018, 17(2): €367.DOL: 10.1016/S1569-9056 ( 18 )
31108-4.

[ 15] CHEN W,CUI Q B,ZHANG Q, et al.Centromere protein F( CENPF )
is upregulated and related to tumor differentiation in laryngeal
squamous cell carcinoma [ J ] .Transl Cancer Res, 2017, 6 (5) :
920-928.DOI: 10.21037/tcr.2017.08.39.

[16 ] SHAHID M, KIM M, LEE M Y, et al.Downregulation of CENPF
remodels prostate cancer cells and alters cellular metabolism

[J ] .Proteomics, 2019, 19 (11) : e1900038.DOI: 10.1002/
pmic.201900038.

[17] SUN J, HUANG J, LAN J, et al.Overexpression of CENPF
correlates with poor prognosis and tumor bone metastasis in breast
cancer [ J | .Cancer Cell Int, 2019, 19: 264.DOI: 10.1186/
$12935-019-0986-8.

[ 18] EARFY, £, il BRI F mRNA LRI 2 |
S A A SN AV E P S T E A ERER Y T I B TP/
P& 24, 2019, 59 (6) : 21-25.DOI: 10.3969/j.issn.1002-266X.
2019.06.006.



<74 - PJCCPVD  April 2021, Vol.29 No.4 http: //www.syxnf.net

"
e
L

[=
A )

BEME N ERS TGRSR SN EER SRS
A0 1 FE 5 S T W PR AREE B R B o

I 4R, AR, FW4E, RO, REE, HF

[HBE] B EESKEVRER, &S I R H A e 8 A8 S (BPV ) 3
SR ERUE (TOD) |« ARCINAETUSHUIASC, wiEAACIFRE D, BE BRI A M S R A I IR
TOD B I HE AT AR B BPV 50K TOD IEHR. ik AT BENTmAT . #2017 4F 1 H—2018
AR 1 AR TR I MR BE O R B 14 i A 1 e I JR 3 212 B AR T 4, R IR RS 5 I IR IK TOD 4%
HAY A IEWIG R TOD 2H 112 BIFIR A 31 F G R TOD 41 100 4], HR I 53—kt . T . PR TOD A E484T |
MAEER A, i BPV 248, RAZEE Logistic IMH /M4 R & 2 5 mUH 5 A 9 B R TOD AsEmm B 2,
R BIFWIGIK TOD 4185 24 h P40 (SBP) . HIEPEE SBP, &IHF-H) SBP, Ze.0& i 8% (LVMI)
PR AR S RIUE LU & T ARSI R TOD 4, fH5E /MK (eGFR) R TARAIF IR TOD 4, i -
BB DK AR AL S (f=PWV) BT RGIFEIGE TOD 4 (P < 0.05) o & IFEIGIE TOD 4 % L3 Ak A 5
MEREE, REIFIIEIR TOD 4 & R DA RN R, S IFIG IR TOD 418 # & SBP N FRIR TR A I
Ifi & TOD 4 (P < 0.05) . A FFIF I FE TOD 4 #3524 h SBP #R#ii2% (SD) . HH SBP SD. 7Z[i] SBP SD. 24 h SBP
ARSEZR(CV) . HIE SBP CV, SBP AUbRifEZ (WSD) | SBP SZPrA8 F44{H (ARV) KT ARG I WK TOD 41
(P<0.05) ., ZHZE Logistic MIAEE R R, 24 hFEH SBP [ OR=1.129, 95%CI (1.049, 1.215) ) . HIEEY
SBP [ OR=0.854, 95%CI (0.783, 0.931) ] . #[A] SBP T &% [ OR=0.663, 95%CI (0.493, 0.891) ] Jf&J5 A& M=l
FEi i E A IFEIR IR TOD MS2mEER (P < 0.05) o i JEAMEE M A I IR TOD BAE 1Y 24 h i a7 Ty
A, RIS R BPV 38 AT R e B M v i s A8 3 A BPV 5 HG IR LI R TOD A5 ¢

(KR ] @i ST MR RS

[hESEE] R5441 [ X#EAERIRAE] A DOI: 10.12114/).issn.1008-5971.2021.00.061

TAE, BN, ERNGE, S5 AP RS G 3 I RS 4497 R A IS A AR AR o B e o A
B R g GO R B [T ] . SEAL ORI A& 2%k, 2021, 29 (4) : 74-79. [ www.syxnf.net |

WANG Y J, ZHAN X N, FU L J, et al.Characteristics of blood pressure circadian rhythm in patients with essential
hypertension and subclinical target organ damage and the relationship between short—term blood pressure variability and

subclinical target organ damage [ J ] .Practical Journal of Cardiac Cerebral Pneumal and Vascular Disease, 2021, 29 (4) .
74-79.

100022 Jb5t i FEAA IR B 0 TR
WAEVEE . A/MIF, E-mail: zxnns1974@163.com

WANG J S, WANG W M, JIANG Z M.Expression and regulatory 2018, 15 (4) : 4337-4343.D0I: 10.3892/01.2018.7863.
signaling pathway analysis of centromere protein F mRNA in lung [20]J1Z P, QIANG L, ZHANG J L.Transcription activated p73-
adenocarcinoma cell lines and lung adenocarcinoma tissues [ J ] . modulated cyclin D1 expression leads to doxorubicin resistance in
Shandong Medical Journal, 2019, 59 (6) : 21-25.DOI: gastric cancer [ J | .Exp Ther Med, 2018, 15 (2) : 1831-1838.
10.3969/j.issn.1002-266X.2019.06.006. DOI: 10.3892/etm.2017.5642.

[19] PAN Y, YE C L, TIAN Q S, et al.miR-145 suppresses the (YR B 2020-12-28; &EIH: 2021-02-07 )
proliferation, invasion and migration of NSCLC cells by regulating (A SCHf : HEINLL)

the BAX/BCL-2 ratio and the caspase—3 cascade [ J ] .Oncol Lett,



