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(B #9(Purpose))

The diagnosis and prognostication of glioblastoma (GBM) remain to be solely dependent on histopathological findings and a
few molecular features in IDH and MGMT, despite the clinical heterogeneity in this entity. Among diverse molecular alterations
in GBM., the copy number alteration (CNA) usually shows a distinctive landscape with synchronous genomic gains and/or losses.
One of the major interests with regards to the CNAs is towards the availability of prognostic and/or diagnhostic stratification, but
no consensus has been reached as to which CNA has a clinical value beyond the WHO grading. For achieving accurate prognostic
stratification in GBM, we investigated molecular distribution of CNAs and its relationship to clinical outcome using two
independent population-based IDH-wild-type GBM cohorts: an original Japanese cohort and a dataset from The Cancer Genome
Atlas (TCGA). When targeting two different population from east Asia and TCGA, another concern is the geographical diversity
in clinical and molecular profiles of GBMs. Therefore, the molecular disproportions between these cohorts were also dissected in
light of cohort differences in GBM.

(J5i6 A b TN Aefifi(Methods/Results))

Methods: The analyses of this retrospective study consisted of two steps (Stepl and 2). Briefly, Stepl aimed to investigate the
somatic landscape including CNAs in the primary IDH wild-type GBM and compared the somatic landscapes of the two cohorts
with each other. In Step2, we investigated the clinical impact of CNA profiles in further selected cases treated with radiotherapy
of 50-65 Gy and concurrent temozolomide after initial surgery. The Japanese cohort was collected from cases registered in
Kansai Molecular Diagnosis Network for CNS tumors (KNBTG). To assess CNAs, we used Multiplex Ligation-dependent Probe
Amplification (MLPA). An extensive molecular data and clinical information in TCGA were collected from cBioPortal for
Cancer Genomics and the supplemental data of the previous publication by TCGA.

Results: In Stepl, the somatic landscape around CNAs was analyzed for 212 KNBTG cases and 359 TCGA cases. The major
CNA, frequently observed in KNBTG, were CDKN2A deletion (62.3%), EGFR amp/gain (56.1%), and PTEN deletion (44.3%).
The comparative profiling indicated unequal distribution of CNAs in these major loci among the two cohorts. Especially, the
triple overlapping presence of CNAs in EGFR, CDKN2A, and PTEN (triple CNA) were much higher in frequency in TCGA
(70.5%) than KNBTG (24.3%). In Step2, the clinical impacts of CNA profiles were investigated for 140 KNBTG cases and 152
TCGA cases. The KNBTG cohort significantly showed better prognosis than the TCGA cohort (median overall survival 19.3 vs
15.6 months) (p = 0.014, log-rank test), Thus, population from KNBTG showed longer survival than that from TCGA, regardless
of postoperative radiation with concurrent temozolomide. Next, the prognestic impact of each clinical or molecular factors were
examined. In univariate Cox regression analysis, triple CNA was the common unfavorable prognostic factor among two cohorts,
as well as age > 65 at diagnosis, MGMT unmethylation, and NFKBIA deletion. Triple CNA conclusively remained as the
common prognestic factors even in a multivariate Cox model in both cohorts. Thus, the clinical significance of triple CNA was
validated in two independent cohorts. All cases in Step2 {n = 292) were subdivided into subgroups with or without triple CNA to
apply its adjustment. Remarkably, the statistical discrepancies of survival between KNBTG and TCGA completely resolved afier
adjusting by the triple CNA status. Accordingly, triple CNA was validated as a universal prognostic factor responsible for the
survival difference between KNBTG and TCGA.

(#  #&(Conclusion))

We conclude that tripie CNA harbors significant impaets on the survival of GBM patients, and that the distribution of CNAs

potentially affects clinical outcomes across cohorts. We believe that the GBM classification according to copy number profiles

would be a prognostic indicator and provide new insight into the interpretation and comparison of interregional clinical trials.
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