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A comprehensive analysis of potential prognostic biomarkers for MYCN-amplified
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Abstract: Objective  To study the differentially expressed mRNAs between MYCN-amplified neuroblastoma
(NB) and non-amplified NB, to screen out the genes which can be used to predict the prognosis of MY CN-amplified NB,
and to analyze their value in predicting prognosis. Methods NB transcriptome data and the clinical data of children
were obtained from the TARGET database. According to the presence or absence of MYCN amplification, the children
were divided into two groups: MYCN amplification (#n=33) and non-MYCN amplification (n=121). The expression of
mRNAs was compared between the two groups to obtain differentially expressed genes (DEGs). Gene Ontology (GO)
and Kyoto Encyclopedia of Genes and Genome (KEGQG) analysis was performed to investigate the main functions
of DEGs. The Cox proportional-hazards regression model analysis was used to investigate the genes influencing the
prognosis of MYCN-amplified NB. The children were divided into a high-risk group (»=77) and a low-risk group
(n=77) based on the median of risk score. A survival analysis was used to compare survival rate between the two
groups. The receiver operating characteristic (ROC) curve was used to investigate the value of risk score in predicting
the prognosis of children with MYCN-amplified NB. Results A total of 582 DEGs were screened out, and they were
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involved in important biological functions such as ribosome composition, expression of cell adhesion molecules, and
activity of membrane receptor protein. The multivariate Cox regression model analysis showed that FLVCR2, SCN7A,
PRSS12, NTRK1, and XAGE1A genes had a marked influence on the prognosis of the children with NB in the MYCN
amplification group (P<0.05). The survival analysis showed that the high-risk group had a significantly lower overall

survival rate than the low-risk group (P<0.05). The ROC curve analysis showed that risk score had a certain value in

predicting the prognosis of the children with NB in the MYCN amplification group (P<0.05), with an area under the
ROC curve of 0.729, an optimal cut-off value of 1.316, a sensitivity of 53.2%, and a specificity of 84.4%. Conclusions
The mRNA expression of FLVCR2, SCN7A, PRSS12, NTRK1, and XAGE1A genes can be used as biomarkers to
predict the prognosis of MYCN-amplified NB, which can help to refine clinical risk stratification.
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&3 #M MYCN ¥ 42! NB iSRS EE Cox ElFHEEI 47
g5 MUEENA FrifEis Wald {8 P{E OR {H OR {1 95% W] {5 X [H]

FLVCR2 0.216 0.077 7.849 0.005 1.241 1.067~1.443
FAM49A -0.315 0.149 4.455 0.035 0.730 0.544~0.978
PKIB -0.145 0.065 5.018 0.025 0.865 0.762~0.982
SCN7A -0.304 0.088 11.848 0.001 0.738 0.621~0.877
C170r107 -0.278 0.100 7.653 0.006 0.758 0.622~0.922
RGS9 -0.221 0.081 7.424 0.006 0.802 0.684~0.940
INSRR -0.146 0.070 4.427 0.035 0.864 0.754~0.990
PRSS12 0.223 0.073 9.334 0.002 1.250 1.083~1.442
NTRK1 -0.111 0.050 5.007 0.025 0.895 0.812~0.986
CRABP1 0.105 0.047 4.962 0.026 1.111 1.013~1.218
MBP -0.215 0.104 4.299 0.038 0.806 0.658~0.988
RP11-566K11.2 0.180 0.084 4.643 0.031 1.197 1.016~1.411
ERBB3 -0.158 0.081 3.854 0.050 0.854 0.729~1.000
XAGE1A 0.131 0.057 5.300 0.021 1.140 1.020~1.275
XAGE1B 0.130 0.056 5.391 0.020 1.139 1.020~1.271
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FEH EVEES ¢ FrifEiR Wald & P{H OR & OR {111 95% Rl {5 X [a]
FLVCR2 0.246 0.087 7.955 0.005 1.278 1.078~1.516
SCN7A -0.354 0.111 10.150 0.001 0.702 0.565~0.873
PRSS12 0.301 0.083 13.164 <0.001 1.351 1.148~1.590
NTRK1 0.145 0.074 3.880 0.049 1.156 1.001~1.335
XAGEIA 0.225 0.064 12.436 <0.001 1.253 1.105~1.420
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