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Fig.1 Analysis of the sensitivity of AML cells to ferroptosis
A: Cell viability of AML cells after treatment with Erastin; B: Rela—
tive MDA levels in AML cells after treatment with Erastin; * P <0. 05 vs

0 pmol/L Erastin group.
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Fig.2 Correlation analysis between the sensitivity of
AML cells to ferroptosis and the expression of LPCAT3

2.3 LPCAT3 AML
LPCAT3 K562
qPCR  Western blot NC
OE LPCAT3 (P <0.001)
3A.B. MTS NC OE
Erastin  ICy, (P <0.001) 3C.
20 wmol/L Erastin
OE NC
NC OE ROS
3D. MDA OE
NC MDA (P <0.001) 3E.
2.4 LPCAT3 AML UPR
Erastin qPCR  Western



18 - Acta Universitatis Medicinalis Anhui 2025 Jan; 60( 1)

blot OE K562 UPR Erastin (P<0.01)
PERK. ATF4 GRP78 5A.B. MTS Erastin
(P<0.01), 4, K562 4-PBA  Erastin
2.5 UPR AML (P<0.01) 5C; Erastin 4—
5 pmol/L UPR 4-PBA  Erastin PBA  Erastin K562 ROS
K562 PERK.ATF4.GRP78 mRNA MDA (P <0.01) 5D.E.
A B C 125
4 -
e _100f wim-  EET R m=NC
og 3f ' NC OE 4, &£ BN BE ul s
S 2 £z 75t
1N woiz=t L
i =t ey NN NN BN mN
E. ==ix '@ H H H E:
2y HN EN NN NN N
e il Il R B AR X
0 5 10 20 40
Erastin (umol/L)
D NC OE E
'fﬂl‘ Erastin f,, Erastin 20 r mmNC
= - =OE e
i o 5 o
) A i 3T |
é l/ “\ j ‘l é T |
CH i o 7 = 1ot
X A DMSO ﬁ DMSO 8 iL
A I z a N
[ . osr il | Il
[\ - a N

g
=
%)
o

ot 10° 10t 10° Erastin
v 1v 1V 1V

C11-BODIPY fluorescence (FL1)

3 LPCAT3 AML
Fig.3 Effect of LPCAT3 overexpression on ferroptosis of AML cells
A: Relative mRNA expression level of LPCAT3 in K562 cells; B: Relative protein expression level of LPCAT3 in K562 cells; C: Effect of LPCAT3
overexpression on K562 cell viability; D: Effect of LPCAT3 overexpression on lipid ROS in K562 cells; E: Effect of LPCAT3 overexpression on MDA in
K562 cells; *** P <0.001 vs NC group.
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Fig.4 Effect of LPCAT3 overexpression on the classical UPR pathway in ferroptotic AML cells
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A: Relative mRNA expression levels of UPR pathway molecules in K562 cells; B: Relative protein expression levels of UPR pathway molecules in
K562 cells; C: Quantitative analysis of relative protein levels of UPR pathway molecules in K562 cells; ** P <0.01 vs OE + DMSO group; P <0. 01
vs NC + DMSO group.
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Fig.5 Effect of 4 PBA on ferroptosis of K562 cells
A: Effects of 4PBA on the mRNA expression levels of UPR pathway—related molecules in K562 cells; B: Effects of 4PBA on the protein expression
levels of UPR pathway-related molecules in K562 cells; C: Effects of 4PBA on K562 cell viability; D: Effects of 4PBA on lipid ROS levels in K562
cells; E: Effects of 4-PBA on MDA levels in K562 cells; ** P <0.01 vs OE + Erastin group; *P <0.01 **P <0.001 vs NC + Erastin group.
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Effect and mechanism of Erastin on ferroptosis of

acute myeloid leukemia cells
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Abstract Objective To explore the role of lysophosphatidylcholine acyltransferase 3 ( LPCAT3) in Erastin-in—
duced ferroptosis of acute myeloid leukemia ( AML) cells and its related molecular regulatory mechanisms. Meth—
ods Tetrazolium salt ( MTS) method was used to detect the sensitivity of different AML cells to the classic ferrop—
tosis inducer Erastin real time quantitative polymerase chain reaction ( qPCR) was used to detect the basal expres—
sion level of LPCAT3 mRNA and the correlation between them was analyzed. Lentivirus-mediated LPCAT3 overex—
pression AML cell lines ( OE group) and negative control lines ( NC group) were constructed. After Erastin inter—
vention MTS flow cytometry and micromethods were used to detect cell viability lipid reactive oxygen species
( ROS) and Malondialdehyde ( MDA) respectively. qPCR and Western blot were used to detect unfolded protein
response ( UPR) classic pathway signaling molecules ( PERK ATF4 GRP78 etc.) expression levels. The above
ferroptosis—elated indicators were detected after combined intervention with the UPR inhibitor 4-phenylbutyric acid
(4-PBA) and the regulatory relationship was analyzed. Results Four different types of AML cells had different
sensitivities to ferroptosis among which K562 cells were relatively insensitive. The 1Cs, of the four types of AML
cells to Erastin was negatively correlated with the expression level of LPCAT3 (r= -0.919 P <0.001). After
Erastin intervention the cell viability of K562 cells in the OE group was significantly inhibited by Erastin compared
with the NC group ( P <0.001) and the levels of lipid ROS and MDA increased ( P <0.001) . The results of
qPCR and Western blot showed that compared with the NC group the mRNA and protein expression of UPR clas—
sic pathway molecules PERK ATF4 and GRP78 mRNA and protein increased in the OE group ( P <0.01) . After
inhibiting the UPR pathway by 4-PBA the viability of K562 cells decreased ( P <0.01) and lipid ROS and MDA
levels increased ( P <0.01) compared with the uninhibited state. Conclusion  Overexpression of LPCAT3 can
promote ferroptosis in K562 cells and this process is negatively regulated by the classical UPR pathway PERK/
ATF.

Key words FErastin; LPCAT3; ferroptosis; UPR classic pathway; acute myeloid leukemia; 4-phenylbutyric acid;

mechanism of action
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