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DARPP32, STATS and STAT3 mRNA expression ratios in glioblastomas are associated with
patient outcome.
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Abstract

Based on recent developments in glioblastoma subtyping, we examined DARPP32 (PPPIR1B), a
neuronal marker against STATS5 and STAT3 that are pro-oncogenic in glioblastoma. mRNA ratios of
DARPP32, STAT1, STAT3, STATS5A and STATSB were assessed in routinely diagnosed gliomas s
including a series of glioblastomas from patients (n = 67) treated with chemoradiotherapy
(temozolomide), out of which 88 % had sequencing validated IDH-negative disease.
DARPP32/STAT1 (p=0.0007), DARPP32/STAT3 (p =0.0004) and DARPP32/STATSB (p =
0.0039) ratios were significantly higher in grade II and III as compared to grade IV tumours. The
same high ratios were also associated with absence of immunohistochemically assessed AKT/PKB
phosphorylation and survivin protein expression. High DARPP32/STAT3, DARPP32/STAT5B, and
STATS5B/STAT3 ratios were associated with longer patient progression free (PFS) and overall
survival (OS). Upon multivariate analysis, total/subtotal removal of the tumour (HR:0.431;
95%CI:0.241-0.771, Wald p = 0.005), high DARPP32/STAT5B (HR:0.341; 95%CI:0.169-0.690;
Wald p=0.003) and STATSB/STAT3 mRNA ratios (HR:0.480; 95%CI:0.280-0.824; Wald p =
0.008) were independent favorable parameters for prolonged PFS. Extent of surgery (HR:0.198;
95%CI:0.101-0.390; p < 0.001) and high DARPP32/STAT5A ratios (HR:0.320; 95%CI:0.160-
0.638, p=0.001) were independently predictive for longer OS. The presented approach is
applicable for prospective validation and appears promising towards an effective glioblastoma
patient stratification in addition to IDH mutations. These data may contribute to understanding the
biology of gliomas with respect to their potential neuronal characteristics and justify STAT-
inhibiting therapeutic interventions in the same tumour system.
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