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Abstract

Ewing sarcoma is a highly malignant primary tumor of bone, usually occurring in children and
adolescents. Ewing sarcoma has a very poor prognosis and is highly aggressive, ranking second in
the incidence of tumors in children and adolescents. We constructed a risk score calculation mod-
el consisting of 7 genes based on Ewing sarcoma data from the GEO Database (Gene Expression
Omnibus). The prediction model combined with age and sex can be used to predict the prognosis
of patients. The RN1H4 gene was screened from the risk score model. The gene was significantly
expressed in the high-risk group. The prognosis of patients with high expression of RN1H4 was
poor, and the infiltration of helper T cells, monocytes, neutrophils and dendritic cells was signifi-
cantly correlated with the expression of RN1H4. The abundance of these infiltrates also signifi-
cantly affected patient outcomes. We also detected the high and low expression of RN1H4 gene. GO
and KEGG enrichment analyses were performed to predict the role of RN1H4 in Ewing’s sarcoma.
The mechanism of RN1H4 in Ewing’s sarcoma was revealed.
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Figure 1. (a), (b): Six genes were screened out by Lasso regression and multiple Cox regression; (c): The expression of six
genes in all patients were showed by heat map; (d): Dot plot shows the risk scores distribution in high-/low-risk group. (e):
Dot plot shows the survival state and overall survival in high-/low-risk group.
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Table 1. The six genes and their coefficient

=1 AMEERREK

Gene Coefficient
CARDI8 —3.624607368
CENPM 2.565920347

EFHC2 —1.648318634
NRI1H4 2.57112032

STEAP3 —1.494970509
ZBTB39 —4.248323426
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Figure 2. (a): The accuracy of risk score predicting all patents’ prognosis; (b): The accuracy of risk score predicting train
group patents’ prognosis; (c): The accuracy of risk score predicting test group patents’ prognosis; (d): Nomogram that con-
sisted by risk score, age and gender were constructed. 1 stands for male and 2 stands or female; (e): The accuracy of nomo-
gram predicting patients’ prognosis was detected by Calibration
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Figure 3. (a): The different expression genes between NR1H4 high expression group and NR1H4 low
expression group; (b): GO enrichment analysis about the different expression genes; (c¢): KEGG
enrichment analysis with different expression genes; (d): The overall survival difference between
high/low NR1H4 expression groups
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Figure 4. (a): The infiltration difference of immune cells between high/low NRIHE expression groups; (b): The correlation
between dendritic cells activated and NR1H4 expression level is negative; (c): The correlation between dendritic cells resting
and NR1H4 expression level is positive; (d): The correlation between monocytes and NRIH4 expression level is negative; (e):
The correlation between neutrophils and NRIH4 expression level is positive; (f): The correlation between T cells follicular
helper and NR1H4 expression level is positive; (g): The survival difference between high/low dendritic cells resting infiltra-
tion groups; (h): The patients in high monocyte infiltration groups has better prognosis; (i): The high neutrophil infiltration
patients has worse prognosis
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