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[Abstract] Objective To explore the metabolic molecular mechanism of regulatory T cells (Tregs) resisting ferropto-
sis under a hypoxic stress microenvironment, and to provide scientific support for finding intervention targets to improve
the immune microenvironment of oral squamous cell carcinoma (OSCC). Methods This study was approved by the In-
stitutional Medical Ethics Committee. Multiplex immunofluorescence was used to detect the distribution of Tregs and
the localization of hypoxic regions in clinical pathological specimens from patients with OSCC tissues. Animal experi-
ments were approved by the Laboratory Animal Ethics Committee. A tumor-bearing model was established in C57BL/6
mice. The submandibular, subscapular, inguinal, and popliteal lymph nodes were collected along with the spleen, and
were homogenized to prepare single cell suspensions. C57BL/6 mouse naive CD4" T cells were induced to differentiate
into Tregs in wvitro, and a 1% hypoxic culture model was established. Normoxia and hypoxia groups were established,
and Treg viability under hypoxic conditions was assessed by flow cytometry. Transcriptomics and metabolomics were ap-
plied to analyze differentially expressed genes, metabolic pathways, and changes in cholesterol metabolites. Western
blot was performed to detect the expression of emopamil-binding protein (EBP), glutathione peroxidase 4 (GPX4), ferrop-
tosis suppressor protein 1 (FSP1), and acyl-CoA synthetase long-chain family member 4 (ACSL4). The safe concentra-
tion of the EBP inhibitor TASIN-30 was determined by the CCK-8 assay. On this basis, four groups were established:
normoxia control, hypoxia, hypoxia+TASIN-30, and hypoxia+TASIN-30+7-dehydrocholesterol (7-DHC). Treg viability in
each group was measured by flow cytometry; intracellular Fe** content, lipid peroxidation level, and reactive oxygen spe-
cies (ROS) accumulation were detected by cellular immunofluorescence and flow cytometry; the reduced/oxidized gluta-
thione (GSH/GSSG) ratio was measured using a microplate reader; and mitochondrial morphology was observed by trans-
mission electron microscopy. In vivo tumor-inhibition experiments in C3H/He] mice were performed to validate the in
vivo effects of EBP inhibition, and clinical prognostic survival analysis based on the TCGA-HNSC cohort was performed
to evaluate the clinical prognostic value of ferroptosis resistance in Tregs. Results Tregs were highly enriched in
OSCC tissue, preferentially accumulated in hypoxic areas, and could maintain cell survival under hypoxia. The choles-
terol metabolism pathway was upregulated in the hypoxic group, with increased EBP mRNA expression (P < 0.001) and
7-DHC accumulation. Compared with the hypoxic group alone, the hypoxic + TASIN-30 group showed decreased GPX4
and FSP1 expression (P < 0.001, P = 0.003); increased ACSL4 expression (P < 0.001); a decreased viable cell ratio
(P < 0.001); increased Fe™, lipid peroxidation, and ROS levels (P < 0.001); a decreased GSH/GSSG ratio (P < 0.001);
and mitochondrial shrinkage. Exogenous supplementation of 7-DHC reversed the effects of EBP inhibition. In vivo inhi-
bition of EBP significantly inhibited tumor growth (P < 0.001). Conclusion Tregs upregulate EBP and promote 7-
DHC accumulation in hypoxic microenvironments, thereby inhibiting Treg ferroptosis and maintaining their survival and
immunosuppressive function. Inhibition of EBP can weaken the resistance of Tregs to ferroptosis under hypoxia.

[Key words] oral squamous cell carcinoma; tumor immunity; hypoxic microenvironment; regulatory T cells;
cholesterol metabolism; ferroptosis; emopamil-binding protein;  7-dehydrocholesterol
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a: representative HE staining images of OSCC tumor tissue and adjacent normal tissue from patients with OSCC, and multicolor immunofluores-

cence staining of Tregs. Fluorescence labeling: DAPI (blue, nuclei), CD4 (green, T cell marker), and FOXP3 (red, Treg-specific marker). The white

arrows indicate Tregs. The number of Tregs in OSCC tumor tissue was significantly higher than that in adjacent normal tissue (n=5 biologically in-

dependent replicates). b: representative HE staining images of OSCC tumor tissue from MOC1 tumor-bearing mice, and multicolor immunofluores-

cence staining of hypoxic regions and Tregs. Fluorescence labeling: DAPI (blue, nuclei), hypoxia probe (green, tumor hypoxic regions), and FOXP3

(red, Tregs). The white arrows indicate Tregs. Tregs were mainly accumulated in hypoxic regions of the tumor and rarely distributed in non-hypoxic

regions. The fluorescence intensity of hypoxic regions was positively correlated with that of FOXP3. n=6 mice (6 biologically independent repli-

cates). c: Treg purity was determined by flow cytometry. The purity of Tregs was 97.9%. d: the viability of Tregs cultured under normoxia and hy-

poxia was detected by flow cytometry. The number of viable Treg cells showed no significant decrease in the hypoxia group compared with the nor-

moxia group (n=3 biologically independent replicates). Data were expressed as mean + SD. Comparisons between two groups were performed using

independent samples t test. ns: no significance. OSCC: oral squamous cell carcinoma. Tregs: regulatory T cells; FOXP3: forkhead box protein 3;

MFI: mean fluorescence intensity; DAPI: 4, 6-diamidino-2-phenylindole

Figure 1 Regional accumulation and hypoxia stress tolerance of Tregs in the hypoxic microenvironment of OSCC
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a: volcano plot of the transcriptome sequencing of Tregs in the hypoxia and control groups. The red dots represent significantly upregulated genes,
the blue dots represent significantly down-regulated genes, and the grey dots represent genes with no significant difference. b: transcription factor
enrichment analysis of hypoxia-upregulated genes. The transcription factors Spl and Nfkb1l were upregulated. c: chord diagram of transcription
factor-regulated genes. Tregs: regulatory T cells; Bpifh4: BPI fold containing family B member 4; 9530020112Rik: RIKEN ¢DNA 9530020112
gene; Abcg5: ATP binding cassette subfamily G member 5; Igkv17-127: immunoglobulin kappa variable 17-127; Igkv10-96: immunoglobulin
kappa variable 10-96; Efr3b: eighty-five requiring 3 homolog B; Dgkb: diacylglycerol kinase beta; Rxfp2: relaxin family peptide receptor 2;
Tmem?236: transmembrane protein 236; Gm18258: predicted gene 18258; Spl: specificity protein 1; Nfkbl: nuclear factor kappa B subunit 1;
Ets1: ETS proto-oncogene 1, transcription factor; Smad3: SMAD family member 3; Sp3: specificity protein 3; Stat3: signal transducer and activator
of transcription 3; Ep300: E1A binding protein p300; Myod1: myogenic differentiation 1; Tef3: transcription factor 3; Usfl: upstream transcription
factor 1; Tcf4: transcription factor 4; Smadl: SMAD family member 1; Klf4: Kriippel-like factor 4; Usf2: upstream transcription factor 2; Sox9:
SRY-box transcription factor 9; Myb: MYB proto-oncogene, transcription factor; Srf: serum response factor; Sp7: Sp7 transcription factor; Nfic:
nuclear factor I C; Myog: myogenin; Flil: friend leukemia virus integration 1 transcription factor; Wtl: Wilms tumor 1; Pf4: platelet factor 4; Bdnf:
brain derived neurotrophic factor; Vegfa: vascular endothelial growth factor A; Fnl: fibronectin 1; Cdhl: cadherin 1; Cls2¢: complement compo-
nent 1, s subcomponent 2; Mgarp: mitochondria-localized glutamic acid-rich protein; Ucp3: uncoupling protein 3; Timp3: tissue inhibitor of metal-
loproteinase 3; Sparc: secreted protein acidic and cysteine rich; Serpinel: serpin family E member 1; Nes: nestin; Ndrgl: N-myc downstream regu-
lated gene 1; Mel: malic enzyme 1; Hmga2: high mobility group AT-hook 2; Gpc4: glypican 4; Colla2: collagen type | alpha 2 chain; Collal: col-
lagen type I alpha 1 chain; Col5al: collagen type V alpha 1 chain; Cd1d2: CD1d2 antigen; Acta2: actin alpha 2, smooth muscle; Timpl: tissue in-
hibitor of metalloproteinase 1; Sppl: secreted phosphoprotein 1; Mmp9: matrix metallopeptidase 9; Mmp3: matrix metallopeptidase 3; Mmp13: ma-
trix metallopeptidase 13; Cen2: cellular communication network factor 2; Cdh5: cadherin 5

Figure 2 Hypoxia activates metabolic reprogramming of Tregs differential gene expression and transcription factor regulation
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a: Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway enrichment analysis diagram of hypoxia-upregulated genes. The cholesterol me-

tabolism pathway was significantly up-regulated. b-c: Gene Set Enrichment Analysis (GSEA) enrichment analysis diagram of hypoxia-upregulated

genes. Under hypoxic conditions, the apoptosis pathway was downregulated and the ferroptosis pathway was upregulated. Tregs: regulatory T cells

Figure 3  Pathway enrichment analysis of hypoxia-activated metabolic reprogramming in Tregs
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heatmap of differential gene expression of Tregs between the hy-
poxia and control groups. Ferroptosis resistance-related genes
were downregulated under hypoxic conditions. Tigit: T-cell immu-
noreceptor with Ig and ITIM domains; Cxcr6: C-X-C motif chemo-
kine receptor 6; Gpx4: glutathione peroxidase 4; Slc7all: solute
carrier family 7 member 11; Sle3a2: solute carrier family 3 mem-
ber 2; Gss: glutathione synthetase; Fthl: ferritin heavy chain 1;
Slc40al: solute carrier family 40 member 1; Tifre: transferrin re-
ceptor; Acsl4: acyl-CoA synthetase long chain family member 4;
Alox15: arachidonate 15-lipoxygenase; Ptgs2: prostaglandin-
endoperoxide synthase 2; Lpcatl: lysophosphatidylcholine acyl-
transferase 1. Tregs: regulatory T cells

Figure 4 Heatmap of hypoxia-regulated differential gene

expression in Tregs

4 RE VAT Tregs 25 5 e K 1k $h &

2.5 A I B BE Ak K 4 ¥e B EBP T AL B4R AR
A& Tregs %k 5t =

S HR 5 A AR AR AR AU Tregs BT
I R L 2R I EBP 41 i 7] TASIN-30 Ab BEIG 48 5%
1Y) Tregs ( &l 7a) . CCK-8 3% M 40 At 7% 1 o &
TASIN-30 % 4 &b PRk B oh 22.94 pmol/L DL (K]
7b) . WBEZEH BN A0 H T A IRECIRAS TR Rt
T4 1 43 T GPX4 . FSP1 % i J & (P<0.001, P=
0.009) , #k %L T- {2 i#f 4> T ACSL4 & ik % ik (P<
0.001) ; 1M il A TASIN-30 #11il EBP Ji7, GPX4 ,FSP1
F 3k B T F (P<0.001, P=0.003) , ACSL4 3 ik [f]
T+ (P<0.001) (K 7¢) o i 240 ML AR o #7 £ 07, I 4R
W BE T Treg 1% 40 M b6 91 TG B S sk 2D, i in A
TASIN-30 Ji5 i 41 il EE 7] f 3 B 1K (P<0.001) , #M &
PR A 7-DHC J5 , 3% 28 Jd L 491 91 7 (P<0.001) (&l
7d) o VL E&5RPLR M EBP, 3d /> 7-DHC & B &
) 559 8% S0TR 285 Tregs HEHTERAET- A1 <

2.6 LB EBP T 42 Treg W Fe’* g it BAL K &
BERBR, L RBERERR Y, AEATBESRE

Fe v e 5 Na R BR , MERES T
Tregs N Fe** /K -5 ik , TASIN-30 41l ] EBP J&5 Fe* 7K
4 THE 4 FE 7-DHC ] 356 5 % 400 (P<0.001)
(/¥ 8a.8b) . BODIPY C11 ;i &M (RARE T
Tregs N &% (0 S AL A 2O EL 55 , Ml EBP )5 A AL (5
5 SR 7-DHC 1 33§ 9% 8 $ (P<0.001) (&
8c.8d). DCFH-DA 45 % B/~ , L4 4 Tregs ROS 7K
S, 104 EBP J5 ROS 2 T 5 (P=0.004) , 7-
DHC nJ $5 511 /E H (P=0.008) (&l 8e . 8f) . i % IR
AT Tregs N GSH/GSSG LA ¢ & , il EBP 5 i%
Fb A 2 B AIK L 7-DHC AT &2 K- (P<0.001) , $2
/N 10 i EBP W] BEAIK Tregs (1 4 %0k g 1, #b 72 7-
DHC A &k & AT E AL KT (1E 8g) o 375 5 HL B WL 4%
S5 PR AR SEIRS T Tregs 2 BLIAIE 50E 4, 4549
SERE T EBP 5, 2R A ) B0 SR BR BT T AR AR
TR L RAR S 45 LA TR #h 38 7-DHC J5 L £k
AR A LA PR 2 OE F L 2= B B0 EBP W] i
Tregs 2% ki R & A= B AL T- A B & 2 48, 1 7-DHC
Al i AR A (B 8h) o 25 b, 300 ikl AR [ 5 i 6
5 EBP AT /D 7-DHC (19 4 1%, B 55 Treg X 2k
T HETRE T .
2.7  #H EBP 894k 1 39 98 20 B Treg 4% 5t 1= F& 30
4 l6 JR TR A

5T JECZH AR Bl 32 56 21 /)N BRI e A B . 3 4 )
(P<0.001) . i3 & 8 B i AR (P<0.001) , 2 B 17
il EBP 1] A 4 i g A= K (B 9) o BT 40 il
B S R B U BK BE T Treg R AIF 3K (K 4E 43 B
TCGA-OSCC BAF 5 7R, o8k A6 17 FE IR AR Y 43 30
B B 3 2 (P=0.002) , $# /8 HIZH 5
AR UEAHSE (B 10) o

3 3 i

A 5T 3R A2 ] 8 OSCC I E A 5% L Tregs | i
[ P AR 3 A Bk AE T 10 DG I R FF R 5%, & I Treg fiE
i 3 N7 AR AR GO B, ELAIR A8 AT A 2 Tregs AH [E BEAR
1 2 A, i 2 A M HC AT R SR T 1 BEL DR T P
PSR ST EBP 1l i 5k — L B . Tregs 7E AR UM
IS W AETE S DI RE RS, R B A A i AR
AR, MERSE TR B B e R sE T 07 =X,
[ia] Y7 53 o 96 952 3 Treg 305 26 328 410 i i 41E T 428
gl

E S0 Pl R TR P 85 0 R EERRALE 5 0 A



+ 962 -

OERE 20265108 £34% F10H

Journal of Prevention and Treatment for Stomatological Diseases, Oct. 2026,Vol.34 No.10  https://www.kqjbfz.com

2 0

Hypoxia versus Control Cholesterol synthesis

100 oy | agm w0 o - s\
° g I HMG-CoA |
© Significant up ; g I HMGCR l I
© Significant down . $0 I HMGCSI1 l I
751  Up ° | I
D . 9

own P 1 Zymosterol I

© Non-significant % e 1
2 °o® ' 9 I lI-‘BP :
3 J s ‘ I
£ 50 S K N I :
@ 1 Dehydrolathosterol / I
- 1 Lathosterol I
251 ' B I
| SC5D I

|
o® I 7-DHD/7-DHC :

4 1
0 . . . I l pHCR7 |
-5 5 " .
log, Fold change \ Cholesterol !
SN ——— =

5 5 :
‘7 = = =}

O 7, = O 7 v @75 . @ 2 )
2 £ £ 4 Z2s 5k
% 15 %20 % 4 Hypoxia -+ 2
z =15 z 3 g 20
= E 10 E 2 E
Z s B e _ 210
ai 0 E E 0 ;i 0.0

< .
= & & 2 & & < & & . NS
\Q 2 ()00 ﬂQO é ()00 ﬂQ a & 0‘9
Y < RS Q,°° 8

a: volcano plot of transcriptome sequencing of Tregs in the hypoxia and control groups. The red dots represent significantly upregulated genes, the
blue dots represent significantly downregulated genes, and the gray dots represent genes with no significant difference. Cholesterol metabolism-
related genes are highlighted, and most of them were upregulated. b: schematic diagram of cholesterol synthesis pathway. c-e: transcriptome se-
quencing results of Tregs in the hypoxia and control groups showed that Ebp and Sc5d expression was upregulated under hypoxic conditions, while
Dher7 expression was not significantly upregulated (n=3 biologically independent replicates). f: the expression of the EBP protein under hypoxic
conditions was detected by western blot assay, and EBP protein expression was upregulated under hypoxic conditions (n=3 biologically indepen-
dent replicates). Data were expressed as mean + SD. Comparisons between two groups were performed using independent samples t test. ns: no sig-
nificance, ** P < 0.01. Tregs: regulatory T cells; Ndrgl: N-myc downstream regulated 1; Pgd: phosphogluconate dehydrogenase; Hmger: 3-hydroxy-
3-methylglutaryl-CoA reductase; Hmges1: 3-hydroxy-3-methylglutaryl-CoA synthase 1; Scd2: stearoyl-CoA desaturase 2; Abca7: ATP binding cas-
sette subfamily A member 7; Osbpl3: oxysterol binding protein like 3; Plin2: perilipin 2; Lipo3: lipase member 0O3; Osbpl5: oxysterol binding pro-
tein like 5; Stard4: StAR related lipid transfer domain containing 4; Mel: malic enzyme 1; Abca2: ATP binding cassette subfamily A member 2;
Ebp: emopamil binding protein; Hsd17b7: hydroxysteroid 17-beta dehydrogenase 7; Se5d: sterol-C5-desaturase; Cd1d2: CD1d2 antigen; Dher24:
24-dehydrocholesterol reductase; Ces2c: carboxylesterase 2C; HMG-CoA: 3-hydroxy-3-methylglutaryl coenzyme A; HMGCR: 3-hydroxy-3-
methylglutaryl-CoA reductase; HMGCS1: 3-hydroxy-3-methylglutaryl-CoA synthase 1; 7-DHD/7-DHC: 7-dehydrocholesterol; DHCR7: 7-dehydro-
cholesterol reductase

Figure 5 Hypoxia regulates cholesterol metabolic reprogramming in Tregs
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a: volcano plot of the expression levels of intracellular cholesterol intermediates in Tregs under hypoxia by metabolomics analysis. The red dots

represent significantly upregulated metabolites, the blue dots represent significantly downregulated metabolites, and the gray dots represent me-

tabolites with no significant difference. Cholesterol synthesis intermediates and their derivatives are highlighted. b: schematic diagram of the termi-

nal cholesterol synthesis pathway and box plots of the changes in expression levels of representative metabolites. Zymosterol and 7-DHC had an

upward trend, while total cholesterol had a downward trend (n=3 biologically independent replicates). Data were expressed as mean + SD. Compari-

sons between two groups were performed using independent samples t test. Tregs: regulatory T cells; 20HC: 20-hydroxycholesterol; 25HC: 25-hy-

droxycholesterol; 7-KC: 7-ketocholesterol; 8-DHC: 8-dehydrocholesterol; VD3: vitamin D3; HMG-CoA: 3-hydroxy-3-methylglutaryl coenzyme A;

HMGCR: 3-hydroxy-3-methylglutaryl-CoA reductase; HMGCS1: 3-hydroxy-3-methylglutaryl-CoA synthase 1; EBP: emopamil binding protein (ste-
rol isomerase); SC5D: sterol-C5-desaturase; 7-DHD/7-DHC: 7-dehydrocholesterol; DHCR7: 7-dehydrocholesterol reductase

Figure 6 Increase in cholesterol synthesis intermediates in Tregs exposed to hypoxia
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a: schematic diagram of the cholesterol synthesis pathway and TASIN30-mediated EBP inhibition. b: CCK8 assay was used to detect the drug
safety of TASIN-30 on Tregs, and the half-maximal inhibitory concentration (IC50) was calculated as 22.94 wmol/L (n=3 biologically independent
replicates). c: a western blot assay was used to detect the levels of GPX4, FSP1 and ACSL4 protein expression in Tregs in different groups, with 8
-Actin as the internal reference. The groups included the normoxic control group, hypoxia group, and hypoxia + TASIN-30 group. Compared with
the normoxic control group, the levels of GPX4 and FSP1 expression in the hypoxia group increased, while the level of ACSL4 expression de-
creased. The GPX4 and FSP1 proteins were downregulated in the hypoxia + TASIN-30 group, while ACSL4 was upregulated (n=3 biologically in-
dependent replicates). d: flow cytometry was used to detect the viability of Tregs in different groups, including the normoxic control, hypoxia, hy-
poxia + TASIN-30, and hypoxia + TASIN-30 + 7-DHC groups. The proportion of viable cells was higher in the normoxic control and hypoxia
groups, significantly decreased in the hypoxia + TASIN-30 group, and recovered after 7-DHC supplementation (n=3 biologically independent repli-
cates). Data were expressed as mean + SD. One-way analysis of variance (ANOVA) was used for comparisons among multiple groups. ** P < 0.01,
#Hkk P < 0.000 1. Tregs: regulatory T cells; HMG-CoA: 3-hydroxy-3-methylglutaryl coenzyme A; HMGCR: 3-hydroxy-3-methylglutaryl-CoA reduc-
tase; HMGCS1: 3-hydroxy-3-methylglutaryl-CoA synthase 1; EBP: emopamil binding protein (sterol isomerase); SC5D: sterol-C5-desaturase; 7-
DHD/7-DHC: 7-dehydrocholesterol; DHCR7: 7-dehydrocholesterol reductase; IC50: half maximal inhibitory concentration; GPX4: glutathione per-
oxidase 4; FSP1: ferroptosis suppressor protein 1; ACSL4: acyl-CoA synthetase long-chain family member 4

Figure 7 Effect of EBP inhibition on hypoxic Tregs viability
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a: representative immunofluorescence images of ferrous ions in cells detected by Rhonox-1 staining. Fluorescence labeling: Rhonox-1 (red, ferrous
ions), DAPI (blue, cell nuclei). The level of ferrous ions was low in the hypoxia group, increased in the hypoxia + TASIN-30 group, and decreased
after 7-DHC supplementation. b: flow cytometry analysis of ferrous ion levels in cells. The trend of the results was consistent with that of immuno-
fluorescence (n=3 biologically independent replicates). c: representative immunofluorescence images of cell lipid oxidation level detected by
BODIPY Cl1 staining. Fluorescence labeling: BODIPY C11 (green, lipid oxidation products), DAPI (blue, cell nuclei). The lipid oxidation level
was low in the hypoxia group, increased in the hypoxia + TASIN-30 group, and recovered to a level close to the hypoxia group after 7-DHC supple-
mentation. d: flow cytometry analysis of cell lipid oxidation level. The results were consistent with immunofluorescence (n=3 biologically indepen-
dent replicates). e: representative immunofluorescence images of intracellular ROS content detected by DCFH-DA staining. Fluorescence labeling:
DCFH-DA (green, ROS), DAPI (blue, cell nuclei). The results showed that the ROS content was low in the hypoxia group, increased in the hypoxia
+ TASIN-30 group, and decreased after 7-DHC supplementation. f: flow cytometry analysis of intracellular ROS content. The results were consis-
tent with immunofluorescence (n=3 biologically independent replicates). g: detection results of intracellular GSH, expressed as the GSH/GSSG
ratio. The GSH/GSSG ratio was high in the hypoxia group, significantly decreased in the hypoxia + TASIN-30 group, and increased after 7-DHC
supplementation (n=3 biologically independent replicates). h: transmission electron microscopy (TEM) images of cells to observe mitochondrial
morphology. Representative TEM images of cells in each group are shown. The red arrows indicate shrunken mitochondria. The mitochondrial mor-
phology in the hypoxia group was essentially normal, while the mitochondria in the hypoxia + TASIN-30 group showed shrinkage. The mitochon-
drial damage was improved after 7-DHC supplementation. The above representative images are from three biologically independent replicates.
Data were expressed as mean + SD. One-way analysis of variance (ANOVA) was used for comparisons among multiple groups. * P < 0.05, ** P <
0.01, #*#* P < 0.0001. Tregs: regulatory T cells; 7-DHC: 7-dehydrocholesterol; LPO ratio: lipid — peroxidation ratio; ROS: reactive oxygen spe-
cies; GSH: reduced glutathione; GSSG: oxidized glutathione

Figure 8 Inhibition of EBP can weaken the ferroptosis resistance of Tregs under hypoxic conditions
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in vivo experiments confirmed that inhibition of EBP by TASIN-30 can significantly inhibit OSCC tumor growth. n=5 mice (5 biologically indepen-

dent replicates). Data were expressed as mean + SD. One-way analysis of variance (ANOVA) was used for comparisons among multiple groups.

*#x P <0.001, ##%% P < 0.000 1. Tregs: regulatory T cells; OSCC: oral squamous cell carcinoma; EBP: emopamil-binding protein

Figure 9 Effects of Tregs ferroptosis-related regulation (EBP inhibition) on OSCC tumor growth in mice
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clinical data analysis showed that patients with OSCC and higher Tregs fer-
roptosis resistance scores had shorter overall survival and worse prognosis
(cutoff = 0.84, log-rank y* = 3.29). The patient whole-transcriptome and
clinical follow-up cohort data used for survival analysis were obtained from
the TCGA-HNSC project (https://portal. gde. cancer. gov/projects/TCGA-
HNSC). The single-cell transcriptome data utilized to calculate the feature
scores were retrieved from the GEO database with accession number
GSE140042  (https://www. ncbi. nlm. nih. gov/geo/query/acc. cgi? acc=
GSE140042). Ferroptosis-related gene sets were downloaded from the
FerrDb V3 database (http://www. zhounan. org/ferrdb/). Tregs: regulatory T
cells; OSCC: oral squamous cell carcinoma; EBP: emopamil-binding protein
Figure 10 Effects of Tregs ferroptosis-related regulation (EBP in-
hibition) on patient prognosis
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