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miR-9 regulates the malignant biological behaviors of small cell lung cancer by
targeting zinc finger E-box binding homeobox 2 and its possible mechanism

LIU Rongfeng, ZHANG Lingling, XU Zhihong, CUI Yanzhi (Department of Oncology Medicine, the Fourth Hospital of Hebei Medical
University, Shijiazhuang 050011, Hebei, China)

[Abstract] Objective: To explore the regulatory effect of miR-9 on biological behaviors of small cell lung cancer (SCLC) cells by
targeting zinc finger E-box binding homeobox 2 (ZEB2), and to analyze the role of miR-9 in SCLC and its possible mechanism.
Methods: qPCR, WB and immunohistochemistry methods were used to detect the mRNA and protein expressions of ZEB2 in cancer
tissues and corresponding adjacent tissues of 67 SCLC patients who received surgical treatment at the Department of Oncology, Fourth
Hospital of Hebei Medical University from February 2018 to November 2019. TargetScan was used to predict the potential target gene
of miR-9, which was later verified by Dual luciferase reporter gene assay, PCR and WB methods. CCK-8 method, Flow cytometry and
Transwell experiment were used to detect the effect of miR-9 and ZEB2 over-expression on the biological behaviors of NCI-H446 cells,
and WB was used to detect the protein expressions of E-cadherin, N-cadherin and Vimentin in cells. NCI-H446 cells overexpressing
miR-9 were used to construct SCLC nude mouse xenograft model, and the effect of miR-9 on the growth of xenografts was observed.
Results: The mRNA and protein expression levels of ZEB2 in SCLC tissues were significantly higher than those in adjacent tissues
(P<0.01). There is a potential binding site on the 3' UTR of ZEB2 to bind with miR-9. Compared with the control group, the mRNA and
protein expression levels of ZEB2 in NCI-H446 cells of the miR-9 over-expression group were significantly reduced (P<0.01); the

proliferation, migration and invasion abilities of NCI-H446 cells were significantly suppressed (P<0.05 or P<0.01), and the expression
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of EMT protein was reduced; However, simultaneous over-expression of ZEB2 could reverse above effects. In in vivo experiments, the

size and weight of transplanted tumors in the miR-9 over-expression group were significantly lower than those in the control group

(P<0.05 or P<0.01). The expression of ZEB2 protein in the tumor tissues of nude mice in the miR-9 overexpression group was

significantly lower than that in the control group (P<0.01). Conclusion: miR-9 can inhibit the biological behaviors of SCLC cells and

the growth of NCI-H446 transplanted tumors in nude mice by targeting and regulating ZEB2.
[Key words] small cell lung cancer(SCLC); miR-9; zinc finger E-box Binding homeobox 2 (ZEB2)
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Tab.1 Primer sequences

Target Primer sequences (5'-3")
miR-9 F: CAAGAGGCGCAAACAAGCC
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1.5 W% & & ik 5 A B 52 55 10 4E miR-9 5 ZEB2
LS AP

K ] TargetScan Chttp://www.targetscan.org) i1
i 34 I & I miR-9 7E ZEB2 ) 3' UTR I LA ¥ 75 1
gi e . W ZEB2 B A M 3 UTR ZOt R E Rk 15
LR KL pMIR-ZEB2-W'T J L 58748 U4 4 J: PR o it

are



b

R, 55 . miR-9 B HE A E G 45 & B4R 82 A 2 2/ 0 B it P B AR P 224 08 S L mT e RO HL AR . 1353 -

pMIR-ZEB2-MUT. ¥ pMIR-ZEB2-WT E{ pMIR-
ZEB2-MUT Jii $i 5 miR-NC 5, miR-9 £ 40 4 3 % %
BENCI-H446 20l . #5424 h )5, fd F XU Ot KBRS
D 70) A W 2% 't 2 i 1, DA K R R S
B O R B M 1 LA AR X 2 e ZR G 1k
1.6 WBRIEAAMNE G 6%

K FH RIPA 24 42 B A sk L 4 B (1, R
BCA V1 %8 8 (R B, M\ Z bl 5 BB .
KIEIN 30 pg & A, [ 12% SDS-PAGE Hi ik 73 B 5
1 K5 25 (1 5% 21 PVDF JE L, 5% Jit i W58 37 °C 4]
1 he JIAN—HLZEB2 144 (1:500) , E-cadherin T4k
(1:500) , N-cadherin $T 44 (1:500) , Vimentin PT {4
(1:500) F1 GAPDH $i44 (1:1 000) , GAPDH AN %,
4°CHEE I M BRI AL DB AR 1) S — bt
(1:1000), & E 1 ho I ECL K = KGR,
KREEEUR I3
1.7 #y& ik ZEB2 £ SCLC 4842 v 49 & A

¥ SCLC & & e Mw s AR AV & T
65 °CHEF h ok %, 1 J5 B 2 W i 7K Ak . N 3%
H,O, VTR % 1505 5 15 min PABE T 3 PP i AL i
W VI BT AT R 25 22 P IR A n #4k
DUEEHUR . IO 5% M IEH E Mg H 1, =EHE
15 min. JIA—HLZEB2 Pk (1:100),4 °CiL . fn
AN BAR I A B AR IL i e P (1:200),37 °CIF &
30 min. ¥ 0 BAR B AR 10 BE E OP (& TAEWR 37 °C
5% F 30 min. DAB &5, 75 AKS I 4L 5 2 min, it
AR R IR A, IE B R AR
1.8 CCK-8 5% 3 # Ml miR-9 A= ZEB2 % ik *F NCI-
H446 %@ 0. 34 75 69 %5 *6)

% 4 NCI-H446 41 il #2 1x10* 4N/FL 3 Fh T 96 fL
B, BEFL 200 pl 20 M2, MR 97 24 48 h Jm , 1R
CCK-8 12 771 & #5 A 1 B 5 #8 /E m) & fL A 10 ul
CCK-8 A ,37 °CHFE 1~2 h Ji FHBEAR I 52 - FLAE
450 nm % KAL )6 35 BE (D)AH, PL DB AR 2 40 i 8 i
KF.

1.9 R K 88 K 46 0 miR-9 A= ZEB2 % i 3t NCI-
H446 2@ 6, J 37 69 %4 o)

% 4H NCI-H446 4 i # 2 J5 B 74 11 70% £ B
[ 5E 4 °CIE A, % B I I PBS BRI 2 3T
A 100 pl RNase A ¥ ,37 °C7K # 30 min, ¥ /il 400 ul
PI %4 (0 3R 20, 4 °CIE Y THCE 30 min, A it 2040 f 4%
o W 240 A JE 34
1.10 Transwell 5% J& 4 ] miR-9 #= ZEB2 % i 3 NCI-
H446 m o iL A% FodZ £ 69 % vk

TERL 2G4 % 2H NCI-H446 4R 25 FE 9 1x10°
ANml, EZE N 100 pl 4027, R 2= M 600 ul &

10% i 2F L35 5 75 55 5 B T 37 °C. 5% CO, 55 7+ 46
WG 3% 24 h, B /N % S H PBS ke 3 R K b = E
T-95% LW [E 5 5 min, 7F 0.5% 45 & 28 G (i G
410 min Ji5 H PBS 36 25 B oK 45 & 40 M (1 G
MR L /N E P EE R4, 7E B W
L2373 N D i

12229256 - N 50 ul Matrigel F Be W £ 1% DL
FLHEIEIE 5 B T A T 4 h AR T, R A R

111 E 5348 4N miR-9 3 SCLC #% .45 1478
4 K93k

% I BALB/c #R R 12 2, 4~5 i @ i 47, fk &
16~19 go A # S EEAL 2 24 0T R ZH (n=6) Fll miR-9
H(n=6). P4LER AT LRI T Ak Bz 43 34 b
0.2 ml # %% miR-NC 5§, miR-9 £ .4 ) NCI-H446 4H
PR B . RS A3 d HIE AR R RN ERS R
RS HE R K BLAR a FIER/IME b, THER AR, i
N3N V=1/2xaxb?, 3 J& J5 R S0ME it F192: b Bt 4
TR SR R B R A AR T L FA R, RS 5
1.12 %tk

K FH SPSS Statistics 22.0 B 443 HT » Fdf UL ks R
N> P A BN 18D ) B BCR A e R, 3 4B 3 4 DL B
EL #52 % FH one-way ANOVA , PL P<0.05 5% P<0.01 &R
Er ARG EE .

2 # B

2.1 ZEB2# SCLC#L % &4k ik

qPCR &1l 45 53 (& 1A) & 75 , SCLC 41 4
ZEB2 [JmRNA ik 7K F B & & T 55 IR 4
(P<0.01) . WB Fl 435 2H A A Il 45 R 57~ , SCLC 41
2l ZEB2 & A MR A M BT & (B 1BL.O).
2.2 ZEB2 2 miR-9 # 232

TargetScan % miR-9 #H % [A ) 7l ) 25 2R 27,
ZEB2 [ 3' UTR B A ¥ 1E 1 45 & A7 55 5 miR-9 &
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A:qPCR was used to detect ZEB2 expression in SCLC tissues and adjacent tissues; B: WB was used to detect the expression of ZEB2

protein; C: Immunohistochemistry (IHC) was used to detect ZEB2 protein expression, scale bar=20 pm
|1 ZEB2 £ SCLCHAHHIFRIE(x50)
Fig.1 Expression of ZEB2 in SCLC tissues (x50)
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and miRNA (bottom)
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"P<0.01 vs miR-NC group
A: TargetScan predicted the potential target genes of miR-9; B: miR-9 overexpression inhibited the luciferase activity in cells
transfected with pMIR-ZEB2-WT plasmid; C: The transfection of miR-9 mimics in NCI-H446 cells was successful; D, E: miR-9
overexpression inhibited the mRNA(D) and protein expression of ZEB2 (E) in NCI-H446 cells
2 miR-9$E[E)1E4% ZEB2
Fig. 2 miR-9 targetedly regulated ZEB2
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"P<0.05, “P<0.01 vs miR-NC group; “P<0.05, “2P<0.01 vs miR-9 group
A: Effects of miR-9 and ZEB2 expression on the proliferation of NCI-H446 cells detected by CCK-8 assay; B: Effects of miR-9 and
ZEB2 expression on the proportion of NCI-H446 cells at S-phase detected by Flow cytometry; C: Effects of miR-9 and ZEB2
expression on the migration and invasion ability of NCI-H446 cells detected by Transwell assay, scale bar=25 um (x40); D: Effects of
miR-9 and ZEB2 expression on the expression of EMT-related proteins in NCI-H446 cells detected by WB assay
3 miR-9 1 ZEB2 %} SCLC 4Bff45E B A 1T R ZEFEMT X E B FRERIFMN
Fig.3 Effects of miR-9 and ZEB2 on proliferation, cell cycle, migration, invasion and expression of
EMT-related proteins in SCLC cells
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A, B: Overexpression of miR-9 inhibited the growth of transplanted tumors in nude mice; C: Over-expression of

miR-9 inhibited ZEB2 expression in transplanted tumor tissues in nude mice
4 miR-9 1 ZEB2 7 SCLC R R B EEEE T {ER
Fig.4 Role of miR-9 and ZEB?2 in SCLC xenograft model of nude mice
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