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The Effects and Mechanism of IscU2 on Cell Proliferation, Migration and
Invasion Ability in Non-small Cell Lung Cancer Cells
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Abstract  In this study, IscU2 was knocked down by shRNA interference technology in NSCLC NCI-H520
cell lines, and then we investigated the effects of IscU2 interference on cell proliferation, migration and invasion
ability in NSCLC (non-small cell lung cancer) cells. The proliferation ability was detected by CCK-8 and colony
formation assay. The changes of cell cycle, apoptosis, ROS and mitochondrial membrane potential were detected
by flow cytometry. Transwell assay was used to detect cell migration and invision. Western blot was used to detect
protein expression. The experiment results showed that when we inhibited the expression of IscU2 in NSCLC cells,
the cell proliferation and colony formation ability were significantly lower than that of control group. Cell cycle
was blocked at G,/G, phase, and the expression of p-AKT and Cyclin D1 was downregulated. Meanwhile, the rate
of late apoptosis was obviously increased, Cleaved-caspase3 and Cleaved-PARP, the key proteins of apoptosis were

significantly upregulated. In addition, the cell migration and invision capacity were decreased, the epithelial marker
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E-Cadherin protein was increased and the mesenchymal markers, N-Cadherin and Snail proteins were reduced.

Furthermore, it resulted in the accumulation of ROS and decreased the mitochondrial membrane potential. These

results indicated that knockdown of IscU2 obviously inhibit the proliferation, migration and invision ability in

NSCLC cells, which provide new potential targets and perspectives for treatment of non-small cell lung cancer.
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Table 1 10 cases NSCLC patients with clinical data

e sl e 7339 TR 72 PRy iyt HIRAE
Pathology No.  Gender Age Stage Grade Metastasis Histology type
1106913 Male 53 11T Medium-poor differentiation + LUSC
1108092 Male 72 1I Medium differentiation - LUSC
1108393 Male 54 I High differentiation - LUAD
1108014 Female 62 1I High differentiation + LUAD
1109096 Male 41 I Medium-poor differentiation + LUAD
1105575 Male 64 I Medium differentiation - LUSC
1108383 Male 59 111 High-Medium differentiation + LUSC
1105202 Male 63 1I Medium differentiation - LUSC
1123941 Female 57 I High-Medium differentiation + LUAD
1108461 Female 57 I High differentiation - LUAD

+: R, - KEERS, LUSC: i), LUAD: il »

+: metastasis, -: no metastasis; LUSC: lung squamous carcinoma, LUAD: lung adenocarnoma.
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Table 2 The interference nucleotide sequence of IscU2 gene

FF B 44T

Sequence name

ShRNA J751(5'—3")
shRNA sequence (5'—=3")

IscU2 shRNA#1-F
IscU2 shRNA#1-R
IscU2 shRNA#2-F
IscU2 shRNA#2-R

CCG GTCACAAGAAGG TTG TTG ATC ACT CGA GTG ATC AACAAC CTT CTT GTGATT TTTG
AAT TCAAAAATC ACAAGAAGG TTG TTG ATC ACT CGA GTG ATC AAC AAC CTT CTT GTGA
CCG GAA GAA GGT TGT TGA TTA TCT CGA GAT AAT GAT CAA CAA CCT TCTTTT TTTG

AAT TCA AAA AAA GAA GGT TGT TGA TTA TCT CGA GAT AAT GAT CAA CAA CCT TCTT
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A: Western blot detect the expression of IscU2 in clinical tissue samples of non-small cell lung cancer; B: the analysis of relative expression levels of

IscU2, **P<0.01; n=10. In normal (N) and matched non-small cell lung cancer tissue (C).
E1 JE/ R IR R AR AE AR P Isc U2 FRIE

Fig.1 Expression of IscU2 in clinical tissue samples of non-small cell lung cancer
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A: the interference effect of IscU2 protein in NCI-H520 cells; B: cell growth was determined by CCK-8 assay; C: effect of IscU2 inhibition on colony

formation ability in NCI-H520 cells. *P<0.05, **P<0.01, ***P<0.001.
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Fig.2 Effect of IscU2 interference on cell proliferation and colony formation ability of NCI-H520 cells
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Fig.3 Detected the effect of IscU2 interference on cycle progression in NCI-H520 cells by flow cytometry
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Fig.4 The expression of proliferation related proteins in NCI-HS520 cells after interference of IscU2

To. iRgE BELHH, THilscU2R] 1 id 14 fnCleaved-
caspase3. Cleaved-PARP 1714 (i 3 | /N4 o il e 4
IR T
2.7 FIscU2HIFINCI-HS20BpEHIT B R IR E
12

Transwell 52 56 46 Wl - HeTscU2 Ji5 4 M 3L 7 A=
e . 458 B R, SshContZH A1 L, T4
IscU2 Jr A% (K7 A) 1R 22 (18 7B) ) 4 i % H # B 5

Mo R HelscU2n] LA il 3E /)N 4H i Jili s NCI-
H52040 fEFEFE A= 28, IscU23R 1A 5 Ak /N2 i i g
M )3T S 2 B — i IR G
2.8 Tt IscU23xt NCI-H52040 EMTHE X EH
FKIERF2 N

Western blotf& ] T EMTAHH R & HFIRKIE. &5
REIR, 5shContH AL, T4 IscU2J5 Snail. N-
Cadherin# ik /K°F N P&, E-Cadherin ik & 7 & (B



22 CWER

(A) shCont sh-IscU2#1 sh-IscU2#2
105-in (0.61%) Q2 (2.97%) 1051Q1 (1.62%) Q2 (12.63%) 105.1Q1(1.14%) Q2 (22.11%
5 0 5 1o s y
0, 10°7 0 10% 6 10° 7
Q3 9 e
» 2 2
& 103 & 103 - £.10°
g i g £
O 013 43 O 03 3 O 0 3 S
71031)4 (93.46% Q3 (2.96%) 10344 (84.90% Q3 (0.85%) 103494 (71.72% Q3 (5.03%)
T ™ Yooy ey Laatiid . Mt | e | Ty g ab i e i b iy Sas
-10* 0 10*  10*  10° -10° 0 10°  10*  10° -10° 0 10  10* 10°
Comp-PE-A Comp-PE-A Comp-PE-A
(B) NCIL-H520
30-
@8 shCont

0 sh-IscU2#1

20- B0 sh-IscU2#2

10+

Cell apoptosis /%

Early apoptosis Late apoptosis Total apoptosis
A UG B ACRE I T4 Isc U2 Ja 4 R T 15 00 B T2 45 o0 b . *#P<0.01, ***#P<0.001, SshContZl tb . nsfUR LG 122 £ 7.
A: cell apoptosis was quantified after IscU2 interference by FCM; B: analysis the rate of apoptosis. **P<0.01, ***P<0.001 vs the shCont group. ns
means no sense.

E5 SRNMEAAKU T IscU2XINCI-H520 48 A E TR R0
Fig.5 Detected the effect of IscU2 interference on cell apoptosis in NCI-H520 cells by flow cytometry
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Fig.6 The expression of apoptosis-related proteins in NCI-H520 cells after interference of IscU2
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Fig.7 Effect of IscU2 interference on migration and invasion ability in NCI-H520 cells
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Fig.8 The expression of EMT related proteins in NCI-HS520 cells after interference of IscU2
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Fig.9 Effect of IscU2 inhibition on the levels of ROS and mitochondrial membrane potential in NCI-H520 cells
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