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Erastin induces cell apoptosis

in human non-small cell lung cancer cell line A549
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Abstract; Objective To explore whether erastin induces apoptosis and to investigate the molecular mechanism
in A549 cells. Methods A549 cells were treated with erastin at different concentrations, with or without ROS
scavenging agent N-acetyl-L-cysteine ( NAC) and with or without apoptosis inhibitor ( Z-VAD-FMK). Then
iron content was measured with Iron Assay Kit, cell injure and apoptosis with CCK-8 and flow cytometry in
A549 cells. Results Erastin induced the increase of iron content and followed by the injury of A549 cells.
Erastin further induced apoptosis of A549 cells ( P<0.05), which was inhibited by apoptosis inhibitor
Z-VAD-FMK. Erastin induced an increase in peroxides ( ROS) then followed by apoptosis ( P<0. 05) , which
was inhibited by the ROS scavenging agent NAC( P<0. 05). Conclusions FErastin has an inhibitory effect on
NSCLC A549 by inducing intracellular ROS production, which provides evidences for the pathogenesis, diag-
nosis and treatment of NSCLC.
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A. CCK-8 kit was used to detect the inhibitory rate of A549 cells treated with different concentrations of erastin; B. A549

cells were treated with 10 wmol/L erastin for different time (0, 12 and 24 hours) to detect the content of iron, “P<0. 05

compared with O hour; C. ROS content was analyzed after A549 cells were treated with 10 pmol/L erastin for different
time (0, 12 and 24 hours) , P<0. 05 compared with 0 hour, *P<0. 05 compared with 0 hour; D. the ratio of dead cells
was detected by Pl staining after A549 cells were treated with 10 pmol/L erastin or 10 pmol/L staurosporine for different

time (0 and 12 hours) , *P<0. 05 compared with mock group; *P<0. 05 compared with mock group
1 Erastin 55 A549 45
Fig 1 Erastin induced A549 cells injury (x+s, n=3)
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N/A. not applicable; A. A549 cells were treated with Z-VAD-FMK and erastin, and cells apoptosis were detected by an-
nexin V-FITC/PI staining; B. Western blot was used to detect the splicing of caspase-9 related proteins in A549 cells af-
ter the addition of V-ZAD-FMK and erastin; “P<0.05 compared with mock group; *P<0.05 compared with erastin/
Z-VAD-FMK group
2 Erastin 5 A549 HF T
Fig 2 [Erastin induced A549 cells apoptosis (x+s, n=3)
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A549 cells were treated with NAC and erastin, and cells apoptosis were detected by annexin V-FITC/PI double staining;
*P<0. 05, “P<0. 05 represent comparisons to mock groups, respectively

& 3 Erastin 5| % ROS #NiFES A549 AT
Fig 3 Erastin induced the increase of ROS and A549 cells apoptosis (x+s, n=3)

7R 5 S A M T, PR A A A AR A
ROS ERFETFI4H L A 1 55 il s 1) 2 s %5 DI AR G (H

AR IH T 5 40 N caspase TG Flid i A4k erastin 5 | i Jaa 40 AL T AL i A BA A . SCRITAY
A Erastin SMAEIETIF ) WL 5 BFERA, H erastin JGIT PR ST AN AS49-R i i
ROS HEFLM 51 & AT ; [A] B, ROS 8 1 41 it 4501k HFO M H R E LW 4 (glutathion peroxidase



F2EAR Erastin B A JE/N IS A 2R AS49 J T

1317

4, GPX4) I FHIERE HAEHT, B 58 T AS549-R 4R
BRI I WFFEUE S erastin X 3 /N2 0 il 98 20 i
A549 ATl B iR 97 AR S AR WF o Ak A
erastin A0FE A549 4 i J5 41 JfL 35 77 8k 25 F Fl ROC
i UESE erastin P 5 AS49 4145 5 AP T,
B, DRASTZH 38 3 5 0 T4 i 77) Z-VAD-FMK #
T, 7€ erastin Ab ¥ AS549 4fi il J5 Jin A Z-VAD-
FMK, & A0 T-F17% ALY caspase-9 FI caspase-3
BRI TR erastin 7] 155 AS549 4 it J4
T3 8 T iE—2B 8 10E erastin 5142 A549 408 -1
LI, A SZH M A ROS YE BRI N -2 B 5-L-2F fi
Z R ( N-acetyl-L-cysteine, NAC) , {IE 5C erastin 7] fiff
AUMIN ROS 77 A HE AT AS49 LT, &

S Xk

[1] Smolle E, Leithner K, Olschewski H. Oncogene addiction
and tumor mutational burden in non-small-cell lung
cancer; Clinical significance and limitations [ J ]. Thorac
Cancer, 2020, 11 205-215.

[2] Battaglia AM, Chirillo R, Aversa I, et al. Ferroptosis and
cancer: mitochondria meet the “Iron maiden” cell death
[J], Cells, 2020, 9; 1505. doi; 10.3390/cells9061505.

[3] TR BREES S0, S5, BRAE TR FE ML K A it i
WP R[], JERh 2 5K, 2021, 41,
442-447.

[4] Wang M, Mao C, Ouyang L, et al. Long noncoding RNA
LINCO00336 inhibits ferroptosis in lung cancer by functio-
ning as a competing endogenous RNA[ J]. Cell Death Dif-
fer, 2019, 26, 2329-2343.

[5] Chen P, Wu Q, Feng J, et al. Erianin, a novel dibenzyl
compound in dendrobium extract, inhibits lung cancer cell
growth and migration via calcium/calmodulin-dependent
ferroptosis[ J ]. Signal Transduct Target Ther, 2020, 5.
51. doi: 10.1038/s41392-020-0149-3.

[6] LiY, Yan H, Xu X, et al. Erastin/sorafenib induces cis-
platin-resistant non-small cell lung cancer cell ferroptosis
through inhibition of the Nrf2/xCT pathway[J]. Oncol
Lett, 2020, 19. 323-333.

[7] Lin X, PingJ, Wen Y, et al. The mechanism of ferroptosis

and applications in tumor treatment [ J ]. Front Pharmacol ,

FWFFE M erastin 5[ ROS FREBE A p53 #0306 ,
T 5 5 AR /N2 i s 20 R AS49 BRAET- M2 Y
T ARBFFEGE R ICIBUE T erastin X HE/NH
it 20 JHL 2R AS49 B A ) AR A3 A S R T AR
SRIG AR HAM I A549 A R AL T 2 308 3k 1 o 4
M ROS P2 A T3, X — 45 R 5 Jol 1 [ N M9 45
R—2,

i FRTR AW AESE erastin 3 3315 S AR /N
JHO it 9 40 ML PN ROS 7 A=, 5| S 40 98 T, 1k B
erastin X} A549 M4 s AR H IR RIE T A T
BRACT-FET i F2 I e 2k BT /E . AE
GESEYS VLI RIS Ml 1Y) A A AL A e iR i
BRSBTS IR RIR YT SR T TR AL

2020, 11 1061. doi; 10.3389/fphar.2020.01061.

[8] Wang J, Deng B, Liu Q, et al. Pyroptosis and ferroptosis
induced by mixed lineage kinase 3 ( MLK3) signaling in
cardiomyocytes are essential for myocardial fibrosis in re-
sponse to pressure overload[ J]. Cell Death Dis, 2020,
11: 574. doi: 10.1038/s41419-020-02777-3.

[9] Li C, Dong X, Du W, et al. LKB1-AMPK axis negatively
regulates ferroptosis by inhibiting fatty acid synthesis[ J].
Signal Transduct Target Ther, 2020, 5. 187. doi: 10.
1038/541392-020-00297-2.

[10] Su LJ, Zhang JH, Gomez H, et al. Reactive oxygen spe-
cies-induced lipid peroxidation in apoptosis, autophagy,
and ferroptosis[ J ]. Oxid Med Cell Longev, 2019, 2019.
5080843. doi: 10.1155/2019/5080843.

[11] Espinosa-Oliva AM, Garcia-Revilla J, Alonso-Bellido
IM, et al. Brainiac caspases: beyond the wall of apoptosis
[J]. Front Cell Neurosci, 2019, 13; 500. doi; 10.3389/
fncel.2019.00500.

[12] Pan X, Lin Z, Jiang D, et al. Erastin decreases radiore-
sistance of NSCLC cells partially by inducing GPX4-medi-
ated ferroptosis[ J]. Oncol Lett, 2019, 17 3001-3008.

[13] Huang C, Yang M, Deng J, et al. Upregulation and acti-
vation of p53 by erastin-induced reactive oxygen species
contribute to cytotoxic and cytostatic effects in A549 lung

cancer cells[ J]. Oncol Rep, 2018, 40. 2363-2370.



