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Abstract: Objective To investigate the expression and correlation of circulating tumor cell(CTC) ,eqithe-
lil cell transforming sequence 2(ECT2) and microRNA-411(miR-411) in the patients with non-small cell lung
cancer (NSCLC). Methods The lung cancer tissues and matched pair paracancerous tissues of 53 patients with
NSCLC undergoing pneumonectomy in this hospital from February 2020 to February 2021 were selected, as
well as the lung tissues of 52 patients with benign lung diseases undergoing tracheoscopic biopsy or CT guided
puncture in this hospital during the same period. The expression of miR-411 in lung tissues were detected by
fluorescence quantitative PCR. The expression of ECT2 in lung tissues were detected by Western blotting
method. At the same time, the peripheral blood of the patients with NSCLC and patients with benign lung
disease were collected to detect serum CTC. Results The expression levels of ECT2,miR-411 and CTC in the
NSCLC tissues were higher than those in the matched paire paracancerous tissues and benign lesion lung tis-
sues(P<C0. 05). The expression levels of ECT2, miR-411 and CTC in paracancerous tissues were lower than
those in benign lesion lung tissues(P<Z0. 05). The CTC quantity in the patients with NSCLC was significantly
higher than that in the patients with benign lung lesions (P <C0. 05). The CTC quantity and expression levels
of ECT2 and miR-411 in lung cancer tissues of the NSCLC patients with high clinical stage and low differenti-
ation degree were higher than those of the patients with low clinical stage and high differentiation degree(P<C
0. 05) ;the expression levels of ECT2 and miR-411 in lung cancer tissues,and CTC quantity in NSCLC patients
with lymph node metastasis were higher than those in the patients without lymph node metastasis(P<0. 05).

The receiver operating characteristic(ROC) curve analysis showed that the areas under the curve (AUC) of
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single or combined detection of CTC, ECT2 and miR-411 in diagnosing NSCLC were 0. 542,0. 531, 0. 589,

0. 748 ,respectively. Conclusion

CTC and lung cancer tissue ECT2 and miR-411 are highly expressed in the

patients with NSCLC, moreover the three have the correlation.

Key words: microRNA-411;

cell lung cancer

it 987 2 BN P i L B WP 2R 4 1 I, s R
] 1Ifs PR Ji 88 2% 25 (CSCO) 2020 4EG8 3, i 98 357 384 955 151
BORBE T B 4R 2 b F w8 i 3 ROk S AR/
i i 98 i oA A T 2R, ) il B 85 %6, K
LB R AL RS N B 24 T w2k £
FAREPLE . BB FIE IR 2 $2 w5 il iR
T A A S BERE A AR A L 06 B R i
JELCCTO) AE TR /N0 Al g v 4G 10 R4 8, 9 B 5 Il
PR BRA — 58 5 & . 0] A Al /DN 41 i 98 7 A B ik — A
Z:7% F B, b nl AR R I IR 43 B9 — A W e B 4R A
CTC J&45 A & b ok H B U5 P 5 R A7 78 T 21 8 il
R AR L R A B ST A R R, b A
FEALF A 2(ECT2) 38 5ok Bl A8 41 23 4046 34 3% i Je 3 1
1 DNA #3582 5t fE . ECT2 B gk L 7E 2
R R ST e IR R NN S I = g N (ED
LA il e B I YRR B 2 AR T B R A I AR e R
TRZEM R M AR BT, ECT2 T8 S5 5 1E%
FRR A 5 AN M AT 22 A SRS A L S R A
T2 L /N % 2411 (miR-411) 2% 3K 75 Jili 98
o A A A BT A AT 2 LA B miR-
A11 FIRKTF B B E 582 0 BIRA TG F M6, 1t
Hh, e A BF g R, miR-411 A9 3 3K 18 o 40 1)
Jib Jgg 1 1 56 B FOXOT i 1F il e 9 4 i 3 7 . H il
PR fE I, CTCL ECT2 . miR-411 B4 #6112 Wi Ak /N 48
it il 9 4 RE S IE T L B LA BF 92 B 7 45 3 AE /) 20 B i
JE B E CTC MAEHLH ECT2 . miR-411 A%k I
PR BR A
1 #ENEFE
1.1 — Bkl 3E$E 2020 48 2 A & 2021 4F 2 AT
AR B AT Bt U0 53 A 1) Al /0N 400 i i 98 R 53 il 53 Al
A /N0 it il g B R B 28 ), 4 25 s AR 22~79
%34 (49. 899 700 % A4 WA KL 33 il JC W s
20 9 5 0. 8~ 3. 0 4F; R T & 5 B (BMD 19 ~ 27
kg/m” ;5 40 30) . 4% [ B TNM 43300 T3 21 4], 113
19 %, M7 13 ] ; Mg e K42 << 2 em 28 1], >2 cm
25 Bl PR Wk EL S Fe B 32 B, TGk A5 5 A 21 fl.,
R AR /N A0 T 95 FR A 181 34 28 BEUE 52 O HL A Al
M 2F 2 Wi RN R 1% 2202 Wi e WA . 358 2% W) 300 78 A B 0 47
SREBRERSCE CT 5 328 AR 2 W ok il K% 25 1
B 52 B, 52 Bl R R AR B H R 20 ], £ o23
B s 45 0% 23 ~ 80 %, 44 (52, 57 +12. 20) % ; Jk 2
0.7~3.0 4 ;BMI 20~27 kg/m” ; A7 W M 52 33 4], &

eqithelil cell transforming sequence 2;

circulating tumor cell; non-small

We A 19 ] 254208 29 B, R AR IE 17 B, AL Ak A
26 91, AR /1N A i g RN A B O A AR P S L A
% A BMI, g B 22 R LGt B X (P>
0.05) A Al e, AWF 58 fr A BB I H 58 Y 1
&, ARG A GEAS 2 5 S,

A FRUE - (D AE /N B i 98 £ & (NCCN HE /N
JHEL i 9 s A S B2 4 1 S v M DG 32 W b v L LR R M
Il R 32 W oAy JE /I A0 6 i 96 5 (2) Jili B 1 o A il o A< A
BElh Rl CT 5| 3 28 AR 5555 B R 11 R 12 W HE B
bR s (3) A B iE K CT 5 5 28 il R 50 F A ik
FEZAT IR T AL 2= IR YT .

HEBRARUE « (1 G FFH AT bR s (2) 6 W 57 4
COUE IR 0 7L 30 Lo e 5 (4 k4 i o 10 B - A Wi 4%
ZIHIRIT ACFIRIT DL A EIT .

1.2 Kk
12,1 REEWNHZ B /N0 B it g 58 2 38 4% 32 il i

VIR ARIGIT AR b A B 44 I o 8 U0 b g 41 21, 43 S R
L emX1 emX 1 em B9 HO A EL, DLACHE 25 s ih
% 5 cm P ERBEARIES EWIHZL(1 cm X1 em X1
cm) . HEYTBUG AR E R I — R A TE R A
PR, R MR R FEE S REREA.CT 5%
0 AR ARG A AR S AR R RV R O — B A AE
WA .

1.2.2 7ot &E PCR K miR-411 Fik&E 4%l
Bo.1 emX0. 1 em /N A il 6 21 2345 A% S e %)
FA) 96 5 2EL 4RI il B o A8 il A1 4L AE A 5] I AR T
Ja s M Trizol 4280 RNA B9 57 20 DR B 3 FhaH 21
FRAS B B RNA, F) F B8 4542 (Beckman 2 & 4= 7=)
EHKF, KB RNA 3R A & duast 24
A=W AR A BR 2 \) AR ) BB A5 S A cDNA.
S S R4 30 °C 20 min, 35 °C 30 min, 75 C
10 min, f#if Primer 5. 0 #1514, E 519
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HZ miR-411.ECT2 KL 7K-F K T Mili B 4 5 22 fili

FAL(P<C0.05), WFE1,
*®1 miR-411,ECT2 £ 7 B Al 4B 41 i 3R 3%
KER LB (L)

21 51 n miR-411 ECT2
/N anfa i Al 53 4.56+0.18" 7 0.89+0.07"7
St 55 4L A 53 2.0140.137 0.44+0.067
fili R A ZH 4l 52 3.1240.21° 0.76+0.08"
F 125,414 31. 950

P 0.001 0.001

W 5WEHSAMIL, T P<T0.05; 5 i BP9 48 it 40 204 L,
F Pp<0.05,

2.2 CTC 7EE/IN 20 i fils 95 2B R il B P A8 FR &
Wb R 53 BRI A R E A 7.5 mL i
W CTC g Ky (7. 9020, 64) 4, B /& T Ml B 1
BERAER 000 7N, ZR AR T2 E L (P<
0.05),

2.3 CTC KfitH4 miR-411.ECT2 /K F 16 A [A] I
R SR A E AN o) R A RN (O = - I NI i ¢
B VA (K50, >50 %) B R KR (<2 em, >2
em) B AE /N 4 B it i 5B 3 CTC $i J i 20 40 miR-
411 . ECT2 FRik/AK P, 2 R IG5 8 L (P>
0.05), I PR3 300 T 300 A9 3 /D 41 Jfd il i J8 % CTC %
BRI 2 miR-411 . ECT2 ik K T3 & F i Ik
AT ~ I B (P <<0. 05) 5 % 401k 3E /)N 24 it i
Ji B CTC B St 4141 miR-411 ECT2 ik /K
SERE T i A B (P <<0. 05) A7 1k 0 45 5 7 iy 3k
NG B Bl R R A C'TC B it K il 98 4 20 miR-411,
ECT2 357K -2 5 F J0 bk B 45 5% 4% 1 38 /)N 41 1t il 98
BH(P<0.05), &2,

2.4 miR-411.ECT2,CTC *F3E /N 40 i fifi 5 1 32 Wi
M ROC gk #r B8 . CTC.ECT2, miR-411
T K B A K 32 W AR N 0 R g Y il 4T T R
(AUC) 4351k 0. 542.0.531.,0. 589.,0. 748, W3 3,

x2 miR-411.ECT2 K CTC ZEAR KB ESERIE/NERMESREFHRE (2 £5)

I PR 95 BHL 4 i n miR-411 ECT2 CTC(A/7.5 mL)
G @D
<50 27 4.60+0. 25 0.86+0.06 7.7540. 65
>50 26 4.3440.27 0.92-0.06 8.35+0.69
L 1. 680 1. 200 0.641
P 0. 099 0.210 0. 521
I R 43 48
| 21 2.7820.16 0.7520. 06 4.1320. 59
I 19 3.98+0.24"7 0.9040.08" 7 8.1440.62" 7
1l #A 13 4.9540.26" 1.1040.09" 10.160. 68"
F 37.833 6. 930 22.125
P 0.001 <<0. 001 0.001




EFAESF2E 2022 4 6 A% 43 %% 11 #  Int ] Lab Med,June 2022,Vol. 43.No. 11 e 1377 -

gk 2 miR-411,ECT2 & CTC EA R G KEESFEMNIE/NARMEEEPFHRIE (L)
e PR 9 B 45 i n miR-411 ECT2 CTC(A4~/7.5 mL)
SRR
&3k 15 4.8740.25 1. 0540. 06 10. 9040, 37
o1k 18 3.9840.23° 0.8740.06° 7.9040. 322
ok 20 2.3240.192 0.79-+0. 06> 5.7140.572
F 31.298 7.535 25. 620
P 0.001 <<0. 001 0.001
Jib 988 Bt K A% (em)
<2 28 4.6240.27 0.89740. 08 7.5440. 32
>2 25 4.4040. 25 0.88-£0. 09 8.4340.75
! 1.115 1.072 1.124
P 0.270 0.276 0.115
W gh 5 R
P 32 4.8040.17 0.9640. 06 8.4340.55
7 21 3.1240. 23 0.8240. 06 7.454-0. 52
t 26. 380 3.214 5.183
P 0.001 0.001 0.001
P
5 28 4.5840. 21 0.8840. 08 7.664-0. 21
7 25 4.5440. 23 0.89740.08 8.4140.32
! 0.166 0.335 1.624
P 0. 869 0.731 0. 082

E 5 T,

P<20.05; 5 [ WIAA L, ¥ P<C0. 05; 5% 4M L AR L . 2 P<<0. 05,

*3 miR-411,ECT2,CTC 2 W dE /1N 20 B B 925 B0 3 BE 9 47

Ei=E7N RAPE Y RSO P V4 AUC AUC 1y 95%CI e ARG PHE
miR-411 78. 68 83. 49 <<0. 001 2.564 0. 542 0.392~0. 693 4,38
ECT?2 81.76 78. 34 0. 004 2. 349 0.531 0.383~0. 679 0.92 ng/L
CTC 83. 49 75.65 0.001 . 541 0.589 0.439~0.739 7.90 4~/7.5 mL
3B G 85. 87 73.84 0.001 2. 610 0.748 0. 625~0. 870 —

T — R TR .

2.5 AR/ B R R CTC 5 liaE 4 4 miR-411,
ECT2 KA 45238 o, CTC 5 i 41
ZLECT2 KFEEIEM K (r=0. 773, P =0. 001) ; fili i
H miR-411 5 ECT2 /K 8 IEH & (r =0. 779,
P=0.001);CTC 5 filij# 4121 miR-411 /K5 IFE 4%
(r=0.667,P=0.001),
3 i+ i

it 9 2 AH B b B UL B R 2 — L B R
FE SR T N S R AE T R A AR 1 Y, SR AR
/N 248 it 9 %) = DR 3R R A e EE Y R A R D
HROD R85 (R A 78 Tl b 2 51 ) L B 4w i
B A2 M 0 02k S e (I il &5 4 S RS DTk HOR R
UL AR TR R (R R AE st AE 5y B DL K e e T
RE RS AR o i R PR SR S v e VR RTG  CA
B PRPLE R B E A I FO Y L RN
it s A2 il 98 P T2 TR i R 2 2 B 2 A R R
e A s (H R R EAERZ N IERZEL KR

WL R ET FRISAER I,

CTC J& M i sga 41 20 v i 5 1 ke %) e 983 40 i, 368 3k
ML A5 P BE E A LA 35 L E A7 A B O 6 A2 L
2 R W, T A AR ER CTC B L -
Ak CEMT) B RE 77 . 2 BF 98 L SLIR O 45 20 I 98
S W PR A R A 1) B BRI R A I R 4 3 R
LA VAR IS A 48 7T 000 o S AR Y R
AWFIE BN AR /NGBl 9 RS CTC e M B & T
fili B P A BB . B /N M B R CTC # 5 AR
H IR 1 LR R B A . I K 4
AR AR A AR /N AR A R CTC B & T
I A A L o AL AR B 1 JR 2 Ak L S e B iy R
N g R CTC i E m T a4 55 1 &
#,CTC 2 WrdE /Nl L i 88 1) AUC i 0. 589, 1T LAYE
2 Wt A /IS 20 6 Al 98 4 6 A

ECT2 A C Ui A 2 4458 1. B B A 41k 1%
PR DH 454 38k Fn 47 (i Th BEAY PH 25 Fg s . i 5%



+ 1378 - ] R 5

FE 20225 6 A% 43 %% 11 Int ] Lab Med,June 2022, Vol. 43,No. 11

T, ECT2 J& — Fh 5 B w5 % 14T R fift 25 5C 40 A 7
(RhoGEF) , BB #E 45 A RS 1 GDP f# & DL ) GTP
XF CDP #9854 . DT 3436 40 B 15 5 5% 330 B% 19 Ras
FHALY CTP [ . 5 0 4% 80 DL K b 983 4 i i) A 4
1R HERS T m T AN s R R, BN
it g b 2 i g 4H 2 A ECT2 /K SF & 1 Bl X ) 9 52
ZHAURN il KM AR i 1 2L ) ECT2 7KF-. ECT2 7K
S5 3 /N 41 95 FR I DR 43 AT O L 1 R 40 9 v 1
BH ECT2 K& T R o ARy B 3. [ AR,
ECT2 7EE /N 4H j il 6 2 20 v 1% 2K 7 76 K [6] 43 fb f
FE R RSB R E A 22, 4
PR FE AR A b B8 235 5 s 10 A1 /)N 200 e i 9 i 357 i s 4
21 ECT2 £k KT T B E & Bk B2
B,

miRNA 7EAN L% & 531k 38 58 Fn o 72 e 5 8 2L
YEHT > miRNA AT Ay fijgeg 41009 56 B, 8 w4 A ik 98 s
L AR WE ST AR R, AR N 40 i R 4 4
miR-411 7K iy F B X i 55 2l 20 F0 il 1 9 A2 Al
H Y AE ARG R A3 3 O AS ) A3 AL B2 B | 2 75 9k 1 4%
B m) AR /N Al 98 R P AEAE 22 5 . ROC 44 #r
R, miR-411 7T H F HE /N 40 B i 62 89 12 Wr . miR-
411 25 T /N0 it 9 0 & A R SRk AR L T IR Ry
I A ML 575 bR A s

25 LR, miR-411  ECT2 7£ 3E /)N 4 o fii 45 41 21
rF R K P2 e X i 55 A 2RI R R i AR il 4
20 AR /NGB B 9 R CTC B0 W1 5 55 F Il B
AR E L CTC K AR /NI i 988 40 21 b miR-411,ECT2
ISP AE R AL PR 43 3 L 5] 40 f R 3 L 02 75 bk L 55 %
() 5B oA 22 5 ARG M I PR AR /0N 20 it it 5 30932
W B LI PR AR HE . (E A BFSERE AR R A i itk —
T

2% Uk

(1] R .arJ748, T4, PI3K/AKT {3 538 % 72 16 /) 41 i
i3 v 1 GBI 5 0 R (D ). v B I PR F 9%, 2021, 34(2)
248-250.

(2] Az, . Al /0N 20 00 B g 28 355 40 0% 45 1 I s BLARRAIE
TG 5 2 B 78 [0 1. 5% O 0 il il 45 95 2% 7 . 2021, 29
(6):63-67.

(3] BEHRAT, 22 SR, 2, A5, 0% 20 b 73 40 A 43 780 55 3k /1 40
it 9 W AR 99 BHL AR IF AR DG M F 58 (] ). 87 BB 2, 2020, 51
(12):933-938.

(4] EWAK R, TR, 55, 16 50 e 40 il PD-L1 &3k 78
AR /N2 A 98 G 8 36 97 HR A R R L . R s 1t 4 AR
i PR 4475 ,2021,28(1) :110-115.

(5] Ryt 022 BRIAK. ECT2 2 A 78 JE /N 40 i fili e 1)
K R R LT I BRI A} 2% 5, 2020, 25(6) 1 912-914.

[6] THHL,&FEN, HMES. miR-223-3p # it # ¥ ECT2 i
Sl /N0 A g 40 AL T S G A A D] A - W AR
R7AE,2021,33(3) :187-192.

(7] R 8 H 3, T 7. miR-411 ¢ 3k /N 40 M fili 6 A9
Fik R R 2 SCLT .l PRI AL 2% 35, 2020, 25 (9) : 1411~
1414.

[8] ZEMAse, SHPM, KB 22, 5. miR-1269a R KX H460 T
20 Ff R A0 B R R T Y R e [ . A B IR A A AR
2020,45(9):922-928.

(9] Bk IKIA . ZH . 2020 4F V1 RCNCCN JE /N 4 g
it i PR S S8 i 0 SR AR 1 L0 . b B O il A A0 B i
PR ,2020,27(6) :614-618.

[10] XIAL H,YAN Q H,SUN Q D,et al. MiR-411-5p acts as
a tumor suppressor in non-small cell lung cancer through
targeting PUMI1[]J]. Eur Rev Med Pharmacol Sci, 2018,
22(17) :5546-5553.

(117 S fLRA TR A5, In PR 24 D %F 3E /) 240 Jfd fis 988 76 %
M2 AREm Y EHEHT LA BT e
2j%,2021,19(4) :776-780.

[12] DUMA N,SANTANA-DAVILA R,MOLINA J R. Non-
small cell lung cancer:epidemiology,screening,diagnosis,
and treatment[ J ]. Mayo Clin Proc, 2019, 94 (8): 1623-
1640.

(18] =& T . WHFFH XK. 5. CTC-EGFR % EGFR-TKIs
—ERYA YT AR /)N 0 M S 4 TS PP AR [T WiV K R A
2019,21(10):1369-1370.

[14] TAYOUN T, FAUGEROUX V, OULHEN M, et al.
CTC- derived models:a window into the seeding capacity
of circulating tumor cells(CTCs)[J]. Cells,2019,8(10) :

1145.

[15] XIE N. HU Z, TIAN C,et al. In vivo detection of CTC
and CTC plakoglobin status helps predict prognosis in pa-
tients with metastatic breast cancer [ J]. Pathol Oncol
Res,2020,26(4) :2435-2442.

[16] BAI X, YI M, XIA X, et al. Progression and prognostic
value of ECT2 in non-small-cell lung cancer and its corre-
lation with PCNA[J]. Cancer Manag Res,2018,28(10):
4039-4050.

[17] JUSTILIEN V,LEWIS K C,MENESES K M, et al. Pro-
motes UBF1-ECT2 binding on ribosomal DNA to drive
rRNA synthesis and transformed growth of non-small-
cell lung cancer cells[J]. ] Biol Chem, 2020, 295 (24):
8214-8226.

[18] XIU Y,LIU W,WANG T,et al. Overexpression of ECT2 is
a strong poor prognostic factor in ER(+) breast cancerr[ J].
Mol Clin Oncol,2019,10(5) :497-505.

[19] ZHAO W X, TANG Y L,WANG W H,et al. Up-regula-
tion of circ_0000353 impedes the proliferation and metas-
tasis of non-small cell lung cancer cells via adsorbing
miR-411-5p and increasing forkhead box O1[]J]. Cancer
Biomark,2020,29(1) :25-37.

[20] ZHANG X,ZHANG M,CHENG J.et al. MiR-411 func-
tions as a tumor suppressor in renal cell cancer[ J]. Int J

Biol Markers,2017,32(4) :e454-e460.

(W f B 11:2021-08-30 &[] H 111 :2022-04-02)



