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YEF] MCF-7 UM 40 e A f 22 R Rk B, 8iT eggNOG Fil KAAS il FEHHTRE AL (GO) DK sl#f K 5H K
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JREEEINE, DE GSH/GSH/AMEIABEH L (GSSG) ¥ i; K RhoNox-6 5 CM-H2DCFDA #REMG 8L 25T (Fe?)
5 ROS /K5 BEEKNSEE TS Fe¥ &5 WST-8 VA NADY/E R AHEET (NADHD &, WIFEIE T AR AL,
Western blotting SZIAG MM SC R A HIRIE 2 T REFORIGIE HIB M CAZ O S A G EE 1. S8R MTT 45 18R,
X IRA R, HIB 7T 2R S [AIA S MCF-7 4003858, (EA 24, 48, 72 h RREAMHRRE (ICs) 437119 30.49.
23.93, 19.30 pmol-L™}; HIB BE T SAMMMA T, KRR A, FI8 MCF-7 42N ROS FKik/KF (P<0.01. 0.001) .
BRIET- AR SCTEFRIG I B, HIB ZH40M0 P GSH &8 4%, GSSG /KT T, GSH/GSSG EUiE T FE; Fe?" i S rtil &M sk &
B2, NAD*/NADH HUEFHK, 40 R AR A8 2R (P<<0.05. 0.01. 0.001) ; Western blotting iF-5% HIB ]
TURVE PR KR 7 B 11 (SLCTALD) « BRATR M A REEM ML TE (GCLC) « GR. B H i Al 4 (GPX4)
FEARIE, DBEMH System xc-GSH-GPX4 4hThRE (P<<0.01. 0.001) ; [A, HIB Lif Bel-2 dik X R H (Bax) Hifk.
L EE C (CytC) + cleaved Caspase-7 F5 KA, Tif Bel-2 EARIA, PSR AR TIER (P<0.01. 0.001) . HHA
SOMILEEH 2 136 NERKEEN, EBEEET GSH R SRR, Sk EMEAEREE, SOGEKIRE
206 &5 A B EIAIE . 2> F-XHeas B R, HIB Al 5 GSH. GSSG. GPX4 A ES & . 518 HIB @ MH System xc -
GSH-GPX4 Hlifil R ANMIZRAE T, RIS LR IR Tl s, B E R R FLIE MCF-7 41
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Abstract: Objective To investigate the dual effects and synergistic mechanism of 17-hydroxy jolkinolide B (HJB) on inducing
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80 umol-L™") on the viability of breast cancer MCF-7 cells was detected by MTT assay. Flow cytometry and laser confocal microscopy
were applied to measure cell apoptosis, mitochondrial membrane potential (JC-1) and reactive oxygen species (ROS) levels. Tandem
mass spectrometry-based proteomics was performed to analyze the subcellular localization and differentially expressed proteins (DEPs)
in MCF-7 cells upon HJB treatment. Gene Ontology (GO) and Kyoto Encyclopedia of Genes and Genomes (KEGG) enrichment
analyses were conducted using the eggNOG and KAAS databases, and a protein-protein interaction (PPI) network was constructed via
the STRING database. The contents of glutathione (GSH/GSSG) were determined by DTNB colorimetric assay and glutathione
reductase cycling assay. The levels of intracellular ferrous iron (Fe?") and ROS were detected using RhoNox-6 and CM-H2DCFDA
fluorescent probes, respectively. Total iron and ferrous iron contents were measured by colorimetric assay, and the NAD*/NADH ratio
was detected by WST-8 assay to clarify ferroptosis-related phenotypes. The expression levels of target proteins were detected by
Western blotting. Molecular docking was performed to verify the binding affinity of HIB to core target proteins. Results MTT results
showed that HJB significantly inhibited MCF-7 cell proliferation in a concentration- and time-dependent manner compared to the
control group, with half-maximal inhibitory concentrations (ICso) of 30.49, 23.93, and 19.30 umol-L™' at 24, 48, and 72 h, respectively.
HJB markedly induced apoptosis, reduced mitochondrial membrane potential, and upregulated intracellular ROS levels in MCF-7 cells
(P <0.01, 0.001). Analysis of ferroptosis-related indicators revealed that HIB decreased intracellular GSH content while increasing
GSSG levels, leading to a reduced GSH/GSSG ratio; Fe?" accumulated specifically without significant changes in total iron content,
and the NAD*/NADH ratio decreased, indicating disruption of cellular redox homeostasis (P < 0.05, 0.01, 0.001). Western blotting
confirmed that HIB downregulated the expression of SLC7A11, GCLC, GR, and GPX4 proteins, significantly suppressing the function
of the System xc¢-GSH-GPX4 axis (P < 0.01, 0.001). Meanwhile, HJB upregulated the expression of Bax, cytochrome ¢ (Cyt C), and
cleaved Caspase-7 proteins, while downregulating Bcl-2 protein expression, thereby activating the mitochondrial apoptotic pathway
(P <0.01, 0.001). Proteomic analysis identified 2 136 differentially expressed proteins, primarily enriched in GSH metabolism and
tumor-related pathways, with significant differences observed in mitochondrion-localized proteins, consistent with the dual-pathway
regulation demonstrated experimentally. Molecular docking results indicated that HIB could stably bind to GSH, GSSG, and GPX4
proteins. Conclusion HIJB triggers cellular ferroptosis by inhibiting the System xc™-GSH-GPX4 axis and concurrently activates the
mitochondrial apoptosis pathway. The two pathways exert synergistic cytotoxic effects on breast cancer MCF-7 cells.
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FRATE] IB4E s (S D6429) - MTT Rilé& (it
5 11465007001) 404 H Merck Millipore A5 1%
P (ROS) A7 & (L5 CA1420) . Annexin
V-FITC/PI oAl & (fit'5 CA1020) | JC-1
W& (5 M8650) ¥y H Ak &= ERHH A R
A #]; Omni-Rapid™ Pk 25 (@ |l & (s
ZJ103) . RIPA @ GitS PC10D) « 1Ptk
IgG =t (5 LF102) ¥ H gAYk 2
BHEAEBR AR Bel2 $itfg (k'S5 UPAA778Mu01)
6B RN = ERH AR A ;s Bel-2 #H¢ X

FH (Bax) Pifk (fit'5 UMAB343Hu22) . 40
B3 C (CytC) Pufk (L5 PAAS94HUO1)  H i
e -3- 1% MR B A B8 ( GAPDH ) Hii ik (it 5
CAB932Hu22) It H BN = w R R A R A
H]; Caspase-7 Z wifEHifR (iS5 12827S) « i&HLH)
Caspase-7 (cleaved Caspase-7) Pifk (L5 9491S)
4 H <[ Cell Signaling Technology A &; £ 1
HWAgksE s & (k) (itS BB-
47424) . GSH/GSSG Frilll il 71 & (#5 BB-4103) .
Y g BB /1R Ak 2,58 (AO/EB) USRI & (L5 BB-
4132) B A B USRI AR AT NAD'/
i )5 AL A BT (NADHD A A7) & (WST-8 32:) (it
5 S0175)  RIE TR 6 (RhoNox-6/CM-
H2DCFDA) (k5 C11908) By H EifFH K4
B AR AR AT
1.3 SKIGNER

HeracellTM VIOS 160i CR CO, % 7 44 -
Multiskan™ FC FEhril (ZEER CHRBHEAFD
FACSCalibur it X4 ffif (£E BD A F]DD ;
PowerPac M HLJK{Y (3E[E Bio-Rad A7]) ; WB-
600Auto 4= H 3 [ EIERG A (7N 5 A=)
BHEAERAT)D ; LSM710 BUEOG AL R £ B
B (JEE Zeiss AT
2 ik
2.1 YHBEEEF R MTT SE4& N ZRAESE

KA 10%I624F M35 « 1% DMEM 1 9%
B, T 37 'C. 5%CO I H ME: 7% MCF-7 41
RO ECAE KA, DAREAL 3 X103 MEFIE 96
FUBR, G BE 5 A B )5 A B IR . SR ie s BN AR
HS5ANEWSE HIB (5. 10, 20, 40. 80 pmol-L™")
41, HIB 5 FLArHIIN 150 uL Xt M7 2555 37
B, MRRAMANEER IR IR, R 24,
48, 72h J5, FFLIIA 20 uLMTT VARG E 4 h,
W FE FWEWL I\ 150 uL —HIRETEAR (DMSO) 7
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B0 3 min, 5 BIEWUS, H PBS Zriiont
YT UE BE G 2 IR 1A RESC EP B In N IE & JC-
1 TARW, W HIANSE TN, ERDGK TIEE
20 min, WELH G L BIER, FLIMEEFRE
PRI 2 Y, EIIN 500 pL g R IR E R
SHMIYTNE - K I 20 RASORS: WU 240 B 8 b A i HL A
AR O, Al BT 45 504 K A FlowJo 10.8.1 #f:
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