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Neuroblastoma is an enigmatic tumor with heterogeneous clinical behaviors including maturation, regression, and aggressive growth. Although recent progress in therapeutic strategies against advanced neuroblastoma has improved patient survival, long-term outcomes still remain very poor. The prediction of cancer prognosis is one of the most urgent demands to initiate the suitable treatment of neuroblastoma. To this end, we constructed an in-house, microceramic pump-based ink-jet-printed cDNA microarray carrying 5,340 genes obtained from primary neuroblastoma cDNA libraries and applied it for the analysis of 136 tumors. A probabilistic output computational analysis using 87 learning samples has selected 70 genes which constructed a classifier for patient outcome, and provided a correct prognosis in 27 of 29 test samples (93%). Fifty-four out of 70 top-ranked genes were also independently significant predictors of patient's outcome, and they included TUBA1, ENO1, EEF1G, and DDX1. Kaplan-Meier analysis using the classifier indicated 5-year survivals for 23% and 90% of patients with unfavorably and favorably predicted neuroblastomas, respectively (p<10-5). Of clinical interest, the intermediate risk type of neuroblastoma, whose cumulative survival rate was 79%, was divided into two subgroups with better (86%) and worse (40%) prognoses by the posterior value of 0.5 (p<10-5). Furthermore, our microarray prediction exhibited the best balance between sensitivity (96%) and specificity (90%) among prognostic factors including MYCN amplification and TrkA expression in the receiver operating characteristic (ROC) curves. Based on these results, we made a practical DNA chip carrying top-ranked 200 genes for clinical use, which gave a highly comparable result to that obtained from the 5,340 cDNA microarray. Thus, our microarray system made its practical use feasible at the bedside to predict the prognosis of the patient with neuroblastoma. 

Presentation mode(s): oral-presentation – pc-projector
