Legends to Supplementary Figures
Supplementary Figure 1. Copy number alterations detected in CNS tumors. Heatmap of CNVs across the series of tumors studied as determined by Control-FREEC. The x-axis shows the copy number status along the chromosomes (1-22, X, Y). Areas painted in blue or red indicate regions of loss or gain, respectively. A deeper color indicates a relatively higher copy number change, with the scale displayed to the right of the heatmap.
CNVs are common events in pediatric brain tumors, and CNVs with clinical relevance were observed in several samples.
Focal SMARCB1 deletions were identified in ATRT-MYC subgroup tumors (P1315_108T, P2233_115T), while whole chr22 deletions were observed in ATRT-TYR subgroup tumors (P1148_109T, P4551_208T).
In MBs, deletion of the whole chr6 was observed in a MB of the WNT class (P7708_102T), and 9q and/or 10q loss was observed in MBs of the SHH class (FAM2T, F0025678-0810, F0025679-0775, BTB0001T). PAs generally exhibit different types of aberrations that indicate activation of mitogen-activating protein kinase (MAPK) signaling. Most of the profiled PAs (15 of 20 tumors) displayed the typical tandem duplication at 7q34 that results in KIAA1459::BRAF in-frame fusion and leads to a constitutively active kinase lacking the BRAF autoregulatory domain. One PA (P4552_110T) presented with a QKI::RAF1 fusion resulting from a translocation between chr3 and chr6; these rearrangements also led to small telomeric 3p gain and 6q deletions.
Mutations and amplifications of tyrosine-kinase receptors, such as PDGFRA and PDGFRB, or their ligands, result in activation of the PI3K and Ras/Raf pathways and are of clinical relevance. Amplification of PDGFRA on chr4 was observed among GBM/PNET/embryonal tumor samples (P7708_127T, P7708_128T, P4551_209T, see also Sup. Table 1). In agreement with previous knowledge, PDGFRA alterations were found in older children (P7708_127T and P4551_209T, both adolescents) and in combination with H3F3A K27M in one tumor and with MET amplification (chr7, 35 copies) in the other [26, 32]. MET signaling aberrations are found in many human malignancies, and MET amplification as well as MET fusions have been observed in pediatric GBMs [20]. Additional alterations, such as homozygous loss of CDKN2A (P1148_112T, P4551_218T, P2233_106T) and amplification of CDK6 (P4551_211T, P4551_209T, P2233_101T), were also observed in this series.
Regarding ependymomas, the methylation classifier assigned three of them as ependymoma posterior fossa group A (EP-PFA) and four as ependymoma RELA fusion (EP-RELA). The methylation class EP-PFA mainly comprises tumors with scarce copy number changes [39]. Driving molecular changes in this class currently unknown. Two of the tumors in this class presented a flat profile (P2233_113T and P7708_111T), and the third showed 17q gain and 22q loss (F0025588-0809). The EP-RELA class almost exclusively comprises with an oncogenic fusion between C11ORF95 and RELA, a member of the NF kappa B signaling pathway [39]. CNVs on 11q13.1, involving C11ORF95 and RELA, were observed in four cases (P1148_114T, P7708_114T, P7708_115T and P7708_201T). In one of the EP-RELA samples (P1148_114T), gain of 1q was also observed, an alteration associated with poor prognosis [23].
In a pineoblastoma (P2233_112T) classified by methylation profiling as pineoblastoma group B, we found various numeric whole chromosome changes, which are frequently seen in this methylation class, including gain of chromosomes 7, 9, 12, 13, 15, 17, 18, 19 and 20. Furthermore, chromothripsis affecting chr11 was detected in the sample (Sup. Fig. 2J).
In an atypical choroid plexus papilloma, classified as choroid plexus papilloma subclass pediatric A (P7708_108T), several whole chromosome gains, including trisomy 7, 8, 12, 18 and 19, were observed. Numeric whole chromosome changes are frequently observed in this tumor class; however, additional characteristic molecular features are unknown (https://www.molecularneuropathology.org/mnp).
One investigated hypophysis adenoma (A: P7708_125T) was classified as pituitary adenoma somatotropin producing, densely granulated group B. Pituitary adenomas (STH producing, densely granulated) form two methylation classes, group A and B, with unknown clinical significance. While group A tumors often present with several numeric whole chromosome changes, group B tumors seldom show chromosomal imbalances. The tumor studied here presented a flat profile that fits the methylation classification.

Supplementary Figure 2. Overlaid tumor and matched normal copy number profiles for specific chromosomes in selected cases, shown in black and pink, respectively.
(A) PA diagnosed tumor (P4551_219T) for which methylation profiling could not find a matching class. Multiple SVs (at least 35), leading to numerous deletions and duplications, were present on chr22. Interestingly, an oncogenic fusion EWSR1::PATZ1 was created as a result of these rearrangements (Table 1, Sup. Table 1. This fusion has not been described in PA; nevertheless, it has recently been proposed that this fusion might define a new type of glioneuronal tumor [44]. (B-C) Focal 8p11.23-p11.22 duplication combined with inversion seen in a histopathologically diagnosed anaplastic PA (B: P4551_218T) and in an oligodendroglioma (C: P7708_105T), leading to FGFR1::TACC1 fusion transcripts, Table 1, Sup. Table 1. (D-E) A MB SHH (FAM2T) displaying novel high focal copy number amplicons involving BORCS5 and LMO3 (D) and a focal homozygous deletion of SUFU on chr10 (E). The amplicons encompassing BORCS5 and LMO3 on 12p13.2 and 12p12.3 were present in ~65 DNA copies and may lead to the formation of a LMO3::BORCS5 fusion. Fusions between these two genes have not been reported in MB but are seen in Ewing sarcoma, with LMO3 acting as the driving oncogene. This patient also carries a pathogenic germline splice donor mutation in TP53, known to predispose to MB [16, 53], that was followed by somatic loss of the wild-type allele through LOH, Sup. Table 1. (F) A novel amplicon on chr20 encompassing the PLAGL2 and POFUT1 genes in a MB sample (P4551_210T) that could not be classified by methylation arrays. PLAGL2 has been proposed as an oncogene in gliomas [57], and PLAGL2 and POFUT1 collaboratively promote tumorigenesis in colorectal cancer by maintaining stemness [29]. (G) SVs in chr11 in an EP-RELA sample (P7708_114T) that led to C11ORF95::RELA fusion. (H-I) Chr19 profiles in two ETMRs (P4551_201T and P7708_101T), presenting the typical 19q13.42 focal amplification. (J) Chromothripsis affecting chr11 detected in one pineoblastoma group B (P2233_112T); over 230 SVs were observed.

Supplementary Figure 3. Whole genome copy number profiles for selected samples with multiple structural variants. The tumor copy number status is indicated in different colors according to a scale (0 to 4) shown to the right in the figure. The copy number profile for the paired normal sample is shown in gray below the tumor track. (A) Highly rearranged genome profile in a tumor diagnosed as PNET (P2233_101T) and classified by methylation profiling as GBM IDH wild-type (though with lower score, 0.61). TP53 inactivation due to a somatic splice donor mutation plus LOH was observed. Numerous CNVs affecting almost all chromosomes and several focal amplifications were also detected, including amplification of EGFR on 7p11.2, KRAS on 12p12.1 (~70 DNA copies) and a nearby duplication (> 50 DNA copies) creating a PLEKHA5::PIK3C2G fusion (Table 1, Sup. Table 1). (B) A GBM (P2233_118T) that could not be assigned to a specific class by the methylation classifier showed many SVs, including numerous focal deletions within chrX, focal duplications and deletions on chr15, as well as a focal RB1 homozygous deletion (an extremely rare event in pediatric HGG). SV involving NTRK3 and a predicted fusion involving RERE::SLC2A5 were detected (Table 1, Sup. Table 1). (C) An atypical meningioma (P2233_116T) displaying several copy number aberrations, including loss of chr22, which is a frequent event in pediatric meningiomas [33]. Multiple interchromosomal translocations were also observed on chr16, 19, 20 and 22, two of which involved NF2 (chr22:29638300 T]CHR12:131449186] and chr22:29645023 [CHR3:86137311[T) and led to NF2 transcript ablation. The tumor also displayed a focal amplification on 20q13.13, an event associated with progression and metastasis in several cancers. This locus encompasses, among others, ZFAS1, encoding a noncoding RNA that regulates the expression of genes involved in differentiation. An oncogenic role for ZFAS1 lncRNA has been described in head and neck squamous cell carcinomas [25]. (D) A relapsed rhabdoid meningioma (P2233_106T), for which the methylation classifier could not find a match. Rhabdoid meningioma is a rare, aggressive meningioma subtype. The sample presented with a highly rearranged genome with numerous SVs affecting almost all chromosomes, including deletion of chr22, encompassing NF2, an inversion on chr15 predicting a fusion between GABRA5 and NTRK3 and focal amplifications on chr5, several of them involving RICTOR. Focal homozygous deletions were also observed, one encompassing CDKN2A and another on 22q13.33, including SHANK3. Furthermore, the child carried a germline missense mutation in TP53 chr17:7674230 C/T rs28934575 245/393 G/S, with loss of the wild-type allele in the tumor (see Table 1, Sup. Table 1.
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