ZHEAKFFIR  Acta Universitatis Medicinalis Anhui 2025 Nov;60(11) - 2019 -

] 25 1 jR BT 18] 12025 — 10 —28 11:20:36 M % & pa st : hitps : //link. enki. net/urlid/34. 1065. R. 20251027. 1506. 006

2k F il P5S3/SLCTA11/ GPX4 ik 5
— BIPEFLIR g i gk AE T

RUASE', Fois e A R 2, T S
(' EHRXFHNEFFRATLEER LR ERL AR EL LR T, KA
PERKFEE —ERBAEAM, KA 130062)

130062

WE BH FZRRERE S =BITERUIRE (TNBC) 40 4T1 A ARSI T/ ] LT ENLH . 73k lsd o T2
JRER S A H IO A AW 4 (GPX4) I BT ARG 7 1 b3 11 (SLCTALL) 71 P53 (455 BE, LA/ il TNBC 41 g 4T1 KR,
HE AR AL ZRRER AR T 4TT 41, ik 408000 £ 8 (CCK-8) A 28R 28 X 4 i R 345 7 52 0 5 Transwell SEB8 A0 2
BR 22 % 240 HRE RS RIS AR 1 S0 5 1) AL 4t P Fe ™ T R (MDA) R JFRLZR I H K (GSH) iy 5 k527, 7'- S A0k
2R LR (DCFH-DA) $RET K00 241 P9 6 4 0 (ROS ) 11885 5 5 S 9 51 R 308 4 S 3R 5 i X5 B2 ( RT-qPCR) A 938 B 38
(Western blot) 5256435 7F mRNA FIZE /K460 GPX4 SLCTALL I P53 U RikE., R ZHMES GPX4 SLCTALL F1 P53
MEE A RES B - 2146, = 21.67 Fl —27.03 kJ/mol; AHHL T~ X BRZH, AN [R] 4 B2 2 R 2% 21 4T1 20 B (490 1 3B Wi AR (P <
0.001) ,Jf H.20 40 7180 wmol/L {2 KR 2H 4T1 21 AL 78 A= ZERE 1 B WK1 (1 P <0. 001 ) 5 A T-x HE4H ,20 .40 711 80
wmol/L {2 JRRFR AL 4T1 4P Fe’ ™ MDA HI ROS (¥ 3 8 i, GSH. (1) 35 5t Ui/ s A0 F X B AL, 22 BR R AL HHLAL 4T 2 7

GPX4 1 SLCTA11 fif mRNA FI%E 13834 K%, P53 19 mRNA I I EBF 5 (¥ P<0.001), 518

SLC7TA11/GPX4 i &5 4T1 40H0 & AR 28T

2R W] R ad P53/

KER 2RI 0 TR = BAPEFLIRE s P53 ;SLCTALL; GPX4

hESES R285.5
XHERER A XXE4HE 1000 - 1492(2025)11 —2019 - 07
doi:10. 19405/j. cnki. issn1000 — 1492, 2025. 11. 005

LRI R Lo B DL IR E , R AR T

it 7 e A BR A 0 2022 4R 230 4% 07 8 K
1, o3 AR ) 11 6% o 5 A AR L
JEEAH EG , = B L IR J8% (triple-negative breast cancer,
TNBC) (B H TEAR J5 15 k3 % R AR R
#. HAT, TNBC B 2947 )7k F A Aby7 i
FREDIEIT 4 (0T RO LS iR S BARR A
PRI, TR 224 AR BIE /N R 7 2508 1 245 ) R
AHEEE L ZRRER IS Z R Z R iy 20K
&R, A ZM 2 s A e gt e Bods BiR Bt

WG I R SR B A B RS T
APMEIE T —Fp A A E =X, il R Bk A S 1 5%
1 Je I, 2 2 B R Al B P 3 P 4 (reactive oxygen
species, ROS) 7K, 1755 JIg ot i 8 Ak, A i ke 2 240
JRIZET , 55 Mg 40 AE e T2 W) R e — R AR A

2025 -09 -21 2
FBIH - R A RPEEES (4i 5 :32473029)
FEFE RIS RIIZE, L LA A 5
T B W A S, R AR, E-mail yu_lu@

jlu. edu. cn

HiF& HTESTREAE M0 D7 5 o ELHI, 2R EE R A AT LA
55 TNBC 4ii i A BRI T OHAL M AN TE 2 . 1%
WFFERITTEZ AR R VE AT, /B TNBC 4 Jifg 4T1
S A AR ARG T B A A iyl BELAHY, B AE N
ZRREAE TNBC 677 P I RIS S 015 B A1 50 5
Beai o

1 HESF%

L1 #8
1.1.1 @ /LR 40 1 4T1 (4% 5 CL-

0007) 1ty {4 sCIE W PR AR IR A R

1.1.2 #HHh5EKA ZHRER(5T5:925758) W A
IR AR W R BCA BR 2 7 Erastin (535 HY-
15763) #l Ferrostatin-1 ( 525 . HY-100579) Iy F 3£
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min,60 °C .10 min, 95 °C .3 min & i cDNA i),
finA Blastaq™2 x qPCR MasterMix . 5|4 #1 ¢cDNA, |
ToREKAN 2 2 20 wL #£ 47 RT-qPCR B, 51 ¥))F
1,

%1 RT-qPCR 3|#F7]
Tab.1 RT-gqPCR primer sequences

Genes Sequences (5'-3")
GPX4 F. GCAATGAGGCAAAACTGACG
R: CCCTTGGGCTGGACTTTCA
SLC7A11 F. GTCATCGGATCAGGCATCTT
R: CATAGGACAGGGCTCCAAAA
P53 F. TGGAAGACTCCAGTGGGAAC
R: TCTTCTGTACGGCGGTCTCT
B-actin F. AAGGCCAACCGTGAAAAGAT
R: GTGGTACGACCAGAGGCATAC
1.2.10  Western blot ¥ FIZ5 4L #1 24 h Ji5 (¥ 24

e T2 L ) T A B A R O I A B

W IRAG VK E2# 10 min, 4 °C (12 000 r/min B>
10 min, Y £ B WA Ao ] BCA AT &
o AR BRI, B, — 414 CIE R,
TBST &%, P 2 h, TBST Ut )5 Wi,
1.3 Zit=43I1E (i Graphpad Pism 9.5 #4714
PEAT  ELRAR R DL v 5 FooRn, 4L 0] B E LR
IIMTR I ¢ K, 22 41 [R]85 2 S 40 Bk T ANO-
VA R R 208, LA P <0.05 W ZERHGIT#
2

2 HR

2.1 HFXEER  AutoDock XfELE R BN, ¥
FRZE 5 GPX4  SLC7A11 F1 P53 #y 45 & 64 9 M
-21.46, -21.67 1 -27.03 kJ/mol, Ji i Z KK 5
GPX4 SLCTAL1 il P53 BAABAF A GiditE. 2K

25 GPX4 SLCTAL1 F1 P53 [ A] 04k % 352 45 5 4
Bl 1 iR

GPX4
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Fig.1 Molecular docking results of sesamin with GPX4, SLC7A11 and P53

A; GPX4 docking results; B: SLC7AI1 docking results; C: P53 docking results; The left figure illustrated the binding position of sesamin within the

protein cavity pocket; The middle figure illustrated the hydrogen bond interactions between sesamin and key amino acid residues of the protein; The right

figure illustrated the interaction network of sesamin with the protein’s amino acid residues.
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P53 ) mRNA F KB W FA & (F = 175.5, P <
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SLCTA11/GPX4 38 %1755 4T1 4K LE2RVET
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Fig.2 The effects of sesamin on the viability, migration, and invasion of 4T1 cells

A; The effects of sesamin on the viability of 4T1 cells; B: The effects of sesamin on the migration of 4T1 cells x 100; C: The effects of sesamin on

the invasion of 4T1 cells; a: control group; b: 20 pwmol/L sesamin group; ¢: 40 pmol/L sesamin group; d: 80 pwmol/L sesamin group; ** P <0.01,

*** P <0.001 vs control group.
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Fig.3 Sesamin induced the ferroptosis in 4T1 cells

A . Intracellular Fe?* levels; B: Intracellular MDA levels; C: Intracellular GSH levels; D Intracellular ROS fluorescence imaging map x 100; E:

The mean fluorescence intensity of ROS; a: control group; b: 20 wmol/L sesamin group; c: 40 pmol/L sesamin group; d: 80 wmol/L sesamin group;

e: sesamin + ferroptosis inhibitor group; f: ferroptosis inducer group; “ P <0.05, ** P <0.01,

0. 001 vs 40 pmol/L sesamin group.

AEMER R 2R PR SRR N R A KT
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*** P <0.001 vs control group; P <0.01, #p <
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B, AT 20 M A4 05 ) 5 B RO T [ e Ab,
Transwell SCEHE7 , BEAE 2 B 3 BE RO 3G 0, 4T1 40
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Fig.4 Sesamin induced the ferroptosis in 4T1 cells through P53/SLC7A11/GPX4 pathway

A:The relative mRNA expression levels of GPX4, SLC7A11 and P53 were detected; B:

Western blot results of GPX4, SLC7Al1l and P53; C:The relative proteins expression levels of

GPX4 SLC7A11 P53
B a b c d ku
GPX4 21
SLC7A11 55
P53 53
B-actin 42

0. 001 ws control group.
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40 pmol/L sesamin group; d: 80 pwmol/L sesamin group; * P <0.05, ** P <0.01,

GPX4, SLC7A11 and P53 were detected; a: control group ; b: 20 pmol/L sesamin group; c:
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Sesamin induced ferroptosis in triple negative breast

cancer cells through P53/SLC7A11/GPX4 pathway
Zhu Mingmei' , Yu Wanlu', Xu Hongyue',Cui Xinhua',Peng Danping”, Yu Lu'
(' National Key Laboratory of Severe Diagnosis and Treatment of Zoonotic Infectious Diseases, College
of Animal Medicine, Jilin University, Changchun 130062 ; *Dept of Infectious Diseases
First Hospital of Jilin University, Changchun 130062 )

Abstract Objective To investigate the ferroptosis induced by sesamin in triple-negative breast cancer (TNBC)
4T1 cells and its underlying mechanism. Methods The binding energy of sesamin with glutathione peroxidase 4
(GPX4) , solute carrier family 7 member 11 (SLC7A11), and P53 was analyzed by molecular docking. Mouse
TNBC cell line 4T1 was used as a model. Different concentrations of sesamin were administered to 4T1 cells. The
effect of sesamin on cell viability was assessed using the cell counting kit 8 ( CCK-8). Transwell assay was used to
evaluate the effect of sesamin on cell migration and invasion. The contents of Fe** | malondialdehyde (MDA) , and
reduced glutathione (GSH) in the cells were measured using kits. 2’,7’-dichlorofluorescein diacetate ( DCFH-DA)
probe was employed to detect the content of reactive oxygen species ( ROS) in cells. Real-time quantitative reverse
transcription polymerase chain reaction ( RT-qPCR) and Western blot were performed to evaluate the expression of
GPX4, SLC7A11, and P53 at mRNA and protein levels. Results The binding energies of sesamin with GPX4,
SLC7A11 and P53 were - 21.46, -21.67, and -27.03 kJ/mol, respectively. Compared with the control
group, the viability of 4T1 cells in different concentrations of sesamin groups decreased gradually (P <0.001),
and the migration and invasion ability of 4T1 cells in 20, 40, and 80 pwmol/L sesamin groups decreased gradually
(all P <0.001). Compared with the control group, the contents of Fe** | MDA, and ROS in 4TI cells of 20, 40,
and 80 pmol/L sesamin groups increased, and the content of GSH decreased. Compared with the control group,
the mRNA and protein expression of GPX4 and SLC7A11 in 4T1 cells in the sesamin treatment group decreased,
and the mRNA and protein expression of P33 increased (all P <0.001). Conclusion Sesamin may induce the
ferroptosis in 4T1 cells through P53/SLC7A11/GPX4 pathway.
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