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Cisplatin resistance in non-small lung cancer cells is affected by ferritin
mitochondrial through EMT regulation
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[ Abstract ) Objective  To investigate the effects of mitochondrial ferritin ( FtMt) on epithelial mesenchymal
transition (EMT) of-cisplatin-resistant non-small lung cancer line A549/DDP and non-small lung cancer line A549, and to
explore the molecular mechanism in improving cisplatin resistance. Methods Flow cytometry was used to determine the
apoptosis rate and cell cycle of A549 and A549/DDP cells. Western blot was used to analyze expression of E-cadherin, N-

cadherin and FiMt. RT-qPCR was used to measure gene expression of E-cadherin, N-cadherin, snail, slug, twist,
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vimentin, FPn, DMT1, hepcidin and TfR1 in cells. Cell migration was assessed by a scratch assay. Results The

apoptotic rate of A549/DDP and A549 cells was increased with the increase in cisplatin concentration, and the apoptotic
rate of A549 cells was significantly higher than that of A549/DDP cells. After cisplatin treatment, A549 cells in GO/G1
and G2/M phases were gradually decreased in all groups compared with the O pg/mL cisplatin group, whereas A549/DDP
cells in GO/G1 and G2/M phases were first increased and then decreased (P<0.05). The protein and mRNA levels of
E-cadherin in A549/DDP cells were lower than those in A549 cells, while the protein and mRNA levels of N-cadherin in
A549/DDP cells were higher than those in A549 cells. The mRNA levels of snail, slug, vimentin, FPn, hepcidin and
TfR1 in A549/DDP cells were higher than those in A549 cells (P<0.05). The mRNA level of DMT1 in A549/DDP cells
was lower than that in A549 cells (P>0.05). The cell migration rate was significantly faster in A549/DDP cells than in
A549 cells (P<0.05). The expression of FtMt in A549/DDP cells was significantly higher than that in A549 cells ( P<

0.05). Conclusions Cisplatin resistance of lung cancer cells is related to the EMT process, and FtMt might play an

important role in cisplatin resistance of lung cancer cells.

[ Keywords]

mitochondrial ferritin; cisplatin resistance; non-small lung cancer; epithelial mesenchymal transition

Conflicts of Interest: The authors declare no conflict of interest.

Jiti 9 A A BR BB AR ey WO B g, R I
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Table 1 Primer sequences

HEN AR LUEGIFEI(S —37) TS5 —3") K (bp)
Gene name Upstream primer sequence Downstream primer sequence Length

E-cadherin GAACGCATTGCCACATACAC GAATTCGGGCTTGTTGTCAT 125
N-cadherin GTGCCATTAGCCAAGGGAATTCAGC GCGTTCCTGTTCCACTCATAGGAGG 370
Snail ACCACTATGCCGCGCTCTT GGTCGTAGGGCTGCTGGAA 115
Slug GCGCATGCTCCATTGTCTTAC AGGCACTTGGAAGGGGTATTG 167
Twist AGAAGTCTGCGGGCTGTGGCG GAGGGCAGCGTGGGGATGATC 193
Vimentin TGAGTACCGGAGACAGGTCGAG TAGCAGCTTCAACGCAAAGTTC 119
FPn TTACCAGAAAACCCCAGCTC CAGGGGTTTTGGCTCAGTAT 103
DMT1 GTGGTTACTGGGCTGCATCT CCCACAGAGGAATTCTTCCT 172
Hepcidin CTGAGCAGTGGCTCTGTTTTC GAAGTGGGTGTCTCGCCTC 129
T/R1 CATGTGGAGATGAAACTTGC TCCCATAGCAGATACTTCCA 106
GAPDH AAATCCCATCACCATCTTCCAG GAGTCCTTCCACGATACCAAAGTTG 136
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mL 4140 (P<0.05), 5.0 pg/mL 4140 A549/
DDP F I TR B 5T 1.0 A1 2.5 pg/mL 4
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Table 2 Comparison of apoptosis rate and necrosis rate between A549 and A549/DDP cells

brilie A549 A549/DDP
(pg/mL) R MR T Wi AT MRS R T WAL
Dose Early apoptosis Late apoptosis Necrosis Early apoptosis Late apoptosis Necrosis
0 1.90+0. 28 1. 05+0. 35 1. 000. 28 1.5520. 45 1.200. 11 0.55+0. 15
1.0 2. 40+0. 42 1.45+0. 35 1. 50+0. 28 3.35+0.10" 1. 40+0. 10 0.70+0. 05"
2.5 3.55+0. 64 1. 60+0. 28 1. 85+0. 35 4.40+0.28* 1. 55+0. 05 0.80+0. 10"
5.0 13.55+2. 06" *¢ 3.70£1.41 % 3.00£0. 57 " 6.10+0. 30 **¢D 1 60£0.20 "V 0.95+0. 151

TE: 50 pg/mL FALHAH L, * P<0.05;5 1.0 we/mL EAZHALL, #P<0.05; 5 2.5 we/mL A L, $P<0.05;5 A549 4ifdfH L, (VP

<0.05,

Note. Compared with 0 pg/mL cisplatin group, * P<0.05. Compared with 1. 0 wg/mL cisplatin group, *P<0.05. Compared with 2. 5 pg/mL cisplatin

group, ¥P<0.05. Compared with A549 cells, D p<0. 05.
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Figure 1 Flow cytometry of apoptosis rate and necrosis rate of A549 and A549/DDP cells under different concentrations of cisplatin
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we/mL 4AZH, 5.0 weg/mL 440 A549/DDP 4
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E N (1=2.112,P>0.05) . FPn hepcidin F1 TfR1
mRNA K- E T, B 22 S /G L (1
=5.385,1=2.893,1=5.611,P<0.05) ,

2.7 FtMt FikKFHIELE
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Table 3 Comparison of cell cycle between A549 and A549/DDP

23 A549 A549/DDP
(wg/ml) G0/G1 S G2/M {EE%E,( %) G0/G1 S G2/M {EJE%( %)
Groups Apoptosis rate Apoptosis rate
0 60.04+5.04  28.89+1.76 11. 80+0. 48 0. 21x0. 07 56.38+3.62  40.88+4.12(1 3.88+0.60'"  0.15x0.02
1.0 53.54%6.54 35.79:1.53 10. 46+0. 52 1.42+0.13*  60.73£6.27  33.15£2.85  6.57+0.68*  0.17+0.02"
2.5 48.71%6.71  42.36+3.10*  8.06+0.30 2.46+0.25"%  65.57+4.44V 30.78+2.23  6.62+0.71"  0.24+0.08"

5.0 30.10+2.10%" 68.35+2.97°* 2.22+0.21*" 6.09+0.35"* 52.07+2.94'" 46.26+4.26'" 0.89+0. 46"

1.59+0. 16 **(D

W50 pg/mL BAAL4LAE L, * P<0.05;5 1.0 wg/mL JBAAZLAR L, #P<0.05;5 2. Sug/mL IFEIZAHIL, € P<0.05; 5 A549 4L, (Y P<0.05,
Note. Compared with 0 pg/mL cisplatin group, “P<0.05. Compared with 1. 0 wg/mL cisplatin group, *P<0. 05. Compared with 2. 5 pg/mL cisplatin

group, ¥P<0.05. Compared with A549 cells, ‘" P<0.05.
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Figure 2 Flow cytometry of A549 and A549/DDP cell cycles under different concentrations of cisplatin
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