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the CCK-8 assay was used to detect the proliferation of the cells under different culture models and the drug sensi-
tivity to doxorubicin; flow cytometry was used to compare the differences in apoptosis during the proliferation
process; and the differences in the migratory and invasive abilities of the cells were assessed by scratch assay and
Transwell assay; the expression of epithelial-mesenchymal transition-related proteins was detected by Western blot.
Results  Breast cancer cells grew well in hydrogel nucleus-shell microcapsules; cell proliferation assays showed
that 3D culture and 3D co-culture cells proliferated at a significantly lower rate than 2D culture; 3D culture and 3D
co-culture cells had enhanced migration and invasion ability and showed higher expression of EMT-related proteins
compared to 2D culture; 3D culture and 3D co-culture cells were significantly less sensitive to chemotherapeutic
drugs compared to 2D culture. The sensitivity of 3D and 3D co-cultured cells to chemotherapeutic drugs was signifi-
cantly reduced compared to 2D culture. Conclusion 3D cultures show similar morphology and biology to in vivo
tumours and are more resistant to chemotherapeutic agents.
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Fig.1 Identification of differentially expressed genes and miRNAs in BLCA and KIRC
A . TCGA-BLCA Tumor vs Normal ; B; TCGA-BLCA miRNA Tumor vs Normal ; C;: TCGA-KIRC Tumor vs Normal; D: TCGA-KIRC miRNA Tumor vs

Normal.
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Fig.2 Identification of prognostic DEFR genes in BLCA
A :Identification of differentially expressed ferroptosis-related genes in BLCA ;B :Forest plot of 11 DEFR genes identified by univariate Cox regression

analysis ; C; LASSO-Cox analysis identified 10 DEFR genes;D:The relationship between the expression of the identified 10 DEFRs and patient prognosis.
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Fig.3 Identification of prognostic DEFR miRNAs in BLCA
A:Venn diagram showing differentially expressed ferroptosis-related miRNAs in BLCA, and forest plot of DEFR miRNAs identified by univariate Cox
regression analysis; B: LASSO-Cox analysis identified 34 DEFR miRNAs; C;Forest plot of 11 DEFR miRNAs identified by multivariate Cox regression a-
nalysis; D ; The relationship between the expression of the identified 11 DEFR miRNAs and patient prognosis.



- 2016 - ZHEAKFFIR  Acta Universitatis Medicinalis Anhui - 2024 Nov;59(11)

#1 BLCA SRR THXEENRAREE SNk S T R A, v XUBS B P, B XU
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CAVI 0.060 377 High hsa-miR-1453p 0. 696 987 High
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Fig.4 Identification of DEFR Genes for Prognosis in KIRC
A:Venn diagram showing differentially expressed ferroptosis-related genes in KIRC; B : Forest plot of 37 DEFRGs identified by univariate Cox regres-
sion analysis; C; LASSO-Cox analysis identified 13 DEFRGs; D : Forest plot of 8 DEFRGs identified by multivariate Cox regression analysis; E : Relationship
between the expression of 8 identified DEFRGs and the prognosis of KIRC patients.
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Tab 3 Risk prognostic model of ferroptosis-related genes in KIRC

Genes Coefficient Risk
ASMTL-AS1 0.246 314 High
CHACI 0.232 976 High
DPEP1 —-0.196 49 Low
GLRXS -0.356 78 Low
MT1G 0.087 034 High
NDRG1 -0.241 12 Low
RRM2 0.345 564 High
TIMP1 0.186 514 High
2.4 WETEERBIMERME  Kaplan-Meier 4E 77
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Fig.5 Identification of DEFR miRNAs for Prognosis in KIRC
A :Venn diagram showing differentially expressed ferroptosis-related miRNAs in KIRC; B Forest plot of 43 DEFR miRNAs identified by univariate
Cox regression analysis; C; LASSO-Cox analysis identified 16 DEFR miRNAs;D: Forest plot of 10 DEFR miRNAs identified by multivariate Cox regression

analysis; E ; Relationship between the expression of 10 identified DEFR miRNAs and the prognosis of KIRC patients.
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Tab 4 Risk prognostic model of ferroptosis-related

miRNAs in KIRC

miRNA Coefficient Risk
hsa-miR-223-3p 0.176 860 High
hsa-miR-21-5p 0.395 489 High
hsa-miR-183-5p 0.185 869 High
hsa-miR-3613-5p 0.402 641 High
hsa-miR-200a-5p -0.275 780 Low
hsa-miR-124-3p 0.042 197 0 High
hsa-miR-215-5p -0.110 790 Low
hsa-miR-144-3p -0.172 230 Low
hsa-miR-3614-5p -0.047 470 Low
hsa-miR-93-5p -0.137 590 Low
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Fig.6 KM curves and ROC curves of the prognostic model

A, B: Construction of a prognostic model based on BLCA DEFRGs; C, D: Construction of a prognostic model based on BLCA DEFR miRNAs; E,
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Fig.7 Immune infiltration analysis of prognostic FRGs in BLCA

A Relationship between EGR1 gene expression and stromal and immune infiltration scores; B: Relationship between SREBFI gene expression and

stromal and immune infiltration scores; C: Relationship between CAV1 gene expression and stromal and immune infiltration scores; D: Relationship be-

tween JUN gene expression and stromal and immune infiltration scores.
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sensitivity of prostate cancer cells to docetaxel by inducing endo-

A ferroptosis prognosis model constructed for urological

tumors based on bioinformatics analysis
Shen Zhongjie, Zhang Junyong, Ge Chengguo
(Dept of Urology, The Second Affiliated Hospital of Chongqing Medical University, Chongging 400010)

Abstract Objective To construct and validate a prognosis model related to ferroptosis in urinary tract tumors u-
sing bioinformatics methods. Methods RNA-seq and clinical data from TCGA's BLCA and KIRC datasets were
analyzed to establish the prognostic model, and then were validated using ICGC and GEO data. Prognostic genes
associated with ferroptosis were identified through univariate Cox, LASSO-Cox, and multivariate Cox regression an-
alyses. Co-expression and protein-protein interaction ( PPI) network analyses determined the relationships among
these genes. Immune infiltration analysis explored the association between ferroptosis-related prognostic genes and
the immune microenvironment. Functional enrichment analysis of differentially expressed genes between high and
low-risk groups in BLCA and KIRC prognostic models was conducted to investigate potential mechanisms by which
ferroptosis-related genes regulate BLCA and KIRC prognosis. Results Significant prognostic gene signatures asso-
ciated with ferroptosis were identified in BLCA and KIRC. For BLCA, the genes EGR1, ZEB1, PAHB, WWTR1,
JUN, CDO1,SCD,SREBF1,CAV1, and GALNT14 were significant. For KIRC, the genes ASMTL-AS1, CHACI,
MT1G, RRM2, TIMP1, DPEP1, GLRXS, and NDRGI1 were significant. Ferroptosis-related miRNAs linked to the
prognosis of both cancers were also identified. The constructed risk models based on these genes and miRNAs pre-
dicted patient prognosis in TCGA-BLCA and KIRC, with low-risk groups showing significantly higher overall surviv-
al (P <0.05). The hazard ratios for these models ranged from 2. 54 (95% CI. 1.73 -3.74) to 4.74 (95% CI.
3.47 -6.47), with AUC values above 0. 60. Co-expression analysis and PPl networks revealed high correlation
levels between JUN and EGR1 in BLAC and between SCD and SREBF1. Immune infiltration analysis indicated
positive correlations between EGR1, CAV1, JUN, and immune scores, while SREBF1 showed a negative correla-
tion. Conclusion The prognosis model based on ferroptosis-related genes effectively predicts patient outcomes in
BLCA and KIRC. This model can serve as a reference for targeting ferroptosis to assess the prognosis of BLCA and
KIRC patients.

Key words bladder urothelial carcinoma; renal clear cell carcinoma; iron death; prognostic model ; miRNAs;im-
mune infiltration
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