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Abstract:On the basis of the acute myeloid leukemia ( AML) clinical data and multi-omics database, the role of
ferroptosis-related genes in AML was explored, and a prognostic model related to gene expression of ferroptosis was
established. The clinical and transcriptomic datasets of AML and controls were obtained from TCGA [ AML (n=
151) ] and GTEx [ whole blood (n=337) ]. The Wilcoxon test and univariate Cox analysis results were intersected
to screen out differentially expressed genes( DEGs) related to prognosis, and Lasso regression was used to build a
gene signature prognostic model. Receiver operating characteristic(ROC) curve was used to evaluate the predictive

value of the model, the Kaplan-Meier method was utilized for survival analyses, univariate and multivariate Cox
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regression analysis of clinical data were performed, and differential gene expression analysis and other methods were
adopted to compare transcriptomic differences between high and low risk patients. Finally, the gene signatures were
validated using the BeatAML database. Results of differential gene expression analysis and univariate analysis were
intersected to obtain 13 prognosis-related DEGs. A prognostic scoring model of eight genes was constructed, and the
patients were divided into high and low risk groups. ROC curve analysis confirmed the good predictive performance
of the model, survival analysis showed that the survival rates of patients in the high and low risk groups were
significantly different, univariate analysis revealed that age and risk score were significantly associated with overall
patient survival, and multivariate analysis demonstrated that age and risk score were independent prognostic
indicators. A total of 384 DEGs were screened between the two risk groups. The GO enrichment analysis showed
that most of the enriched genes were related to immune-related molecules and pathways such as chemotaxis and
migration of neutrophils and leukocytes. The KEGG enrichment pathway was mainly related to the TNF signaling
pathway, cytokine and cytokine receptor interaction. The validation using the BeatAML database showed that five
genes were significantly associated with prognosis. Ferroptosis-related genes are significantly expressed in AML, and

high risk patients have a poor prognosis. This study lays a foundation for the discovery and application of potential

biomarkers related to ferroptosis in AML.
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Fig.1 Flow chart of data collection and analysis
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Table 1 Clinical features of AML patients
Variables Survival (%) Death (%) Total (%) P value
male 26(46.4) 44(46.3) 70(46.4)
gender 1.000
female 30(53.6) 51(53.7) 81(53.6)
mean (SD) 48.9(13.8) 58.2(16.2) 54.7(15.9)
age . . <0.001
Median ( Min , Max ) 51[21,74] 61[18,68] 57[18,88]
MO 5(8.9) 8(8.4) 13(8.6)
M1 13(23.2) 22(23.2) 35(23.2)
M2 14(25.0) 21(22.1) 35(23.2)
. M3 9(16.1) 4(4.2) 13(8.6)
FAB classificat 0.176
crassiieation M4 9(16.1) 24(25.3) 33(21.9)
M5 6(10.7) 11(11.6) 17(11.3)
M6 0(0.0) 2(2.1) 2(1.3)
M7 0(0.0) 3(3.2) 3(2.0)
Fx2 ET10NERFIZMEFETIR (FDR EHERF)
Table 2 List of top ten differentially expressed genes ( sorting by FDR)
Average expression evelin  Average expression level in
Gene symbol Log FC P1{E FDR
normal samples tumor samples
ACACA 6.626 10.543 0.670 3.28x1077 1.70x10777
IREB2 8.074 11.399 0.497 2.11x1077 5.50x10777
ABCC1 8.588 11.838 0.463 1.35x107™ 2.34x107™
CRYAB 5.617 1.607 -1.805 6.17x107™ 8.02x1077
ACO1 6.282 9.035 0.524 3.03x1077 3.15x1077
cS 10.125 12.116 0.258 4.34x1077 3.76x1077
FANCD2 7.098 9.850 0.472 4.05x1077? 2.34x107"!
GCLC 7.187 9.931 0.467 3.29x1077 2.34x1077""
TP53 8.175 10.815 0.404 3.83x1077 2.34x1077""
FTH1 16.516 13.520 -0.289 7.51x1077 3.91x107%
G P val Hazard rati ' ’“ e T Tvpe  Type
AK;?%?. o.g;sue 2.499?1?127:% 5090) b G6PD L¥
CHAC1 0.009 1.637(1.132-2.366) HMOX1
GCLC 0.011 14.239(1.832-110.655) e Exp
GPX4 0.003 29.890(3.145-284.055) }-4—---—— SAT1 D
GSS 0.045 9.961(1.057-93.907) pp—-i e '
LPCAT3 0.021  13.054(1.465-116.311) jg—r 5
RPL8 0030  20.383(1.338-310.580) 8 CHAC1
SAT1 0.005  8.295(1.890-36.404) SLC7A11 0
SLC7A11 0.037  1.665(1.032-2.688)
AIFM2 0012 2.767(1.252-6.114) GeLe L
FTH1 0.019  13.422(1.531-117.677)m——— SQLE I
SQLE 0.041 4.678(1.069-20.481) -10
KEAP1 0.026 19.643(1.425-270.830) AKR1C3
GOT1 0.033 7.533(1.173-48.358) KEAP1
G6PD  <0.001  37.144(5.947-231 994)._.—.
HMOX1 0.025  1.874(1.084-3.241) GOT1
ACSF2 0001  22.804(3.463-150. 184) Gss
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Fig. 2 Prognostic analysis and interaction network construction of ferroptosis genes in AML
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Fig.3 Construction of a prognostic model for eight gene signatures in TCGA cohort
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Table 3 Correlation coefficients of genes in prognostic model

Gene symbol Correlation coefficient
AKRI1C3 0.580
CHAC1 0.238
GCLC 0.229
SAT1 0.797
SLCTAl1 0.215
SQLE 0.295
G6PD 2.204
ACSF2 1.373
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Fig.5 Results of univariate Cox analyses

regarding OS in TCGA cohort

Fig.6 Results of multivariate Cox regression analyses

regarding OS in TCGA cohort
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