Predictors of early recurrence in meningioma
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Supplementary Information
TERTp sequencing
Real-time qPCR was performed to detect the -124 G>A and -146 G>A mutations in TERTp using TERTmonitor's proprietary reagents, as described by Brás et al. [11]. The analysis was conducted on QuantStudio™ 5 Real-Time PCR System from ThermoFisher Scientific, USA. For each mutation, two independent multiplex reactions were set up, using FAM for mutation (TERTp -124 G>A and TERTp -146 G>A), and HEX for the wildtype sequences (TERTp -124 wt and TERTp -146 wt). The reaction mixes were prepared according to the manufacturer's protocol, which included the master mix, specific primers, and probes for the hotspot mutations, along with wild-type controls to ensure accuracy. TERTmonitor's proprietary primers and probes, based on a patented method (specific sequences are not disclosed), provide high sensitivity and specificity. Plates were prepared by combining 9 μL of the reaction mixture with 1 μL of DNA. The qPCR cycling protocol involved an initial denaturation step at 95°C for 3 minutes, followed by 50 cycles of 95°C for 20 seconds and 68°C (for TERTp -124) or 64°C (for TERTp -146) for 45 seconds.
Whenever real-time qPCR was not possible, we employed Sanger sequencing for assessing the -146:G>A  and -124:G>A hotspot TERTp mutations, along with rarer mutations like the -141:G>A. PCR was performed with the primer pair Fw: 5´-CAGCGCTGCCTGAAACTC-3 and Rw: 5´-GTCCTGCCCCTTCACCTT-´3, using the Qiagen Multiplex PCR kit (Qiagen, Venlo, The Netherlands) according to the manufacturer’s protocol, using Q solution. Sequencing reactions were performed with the ABI Prism BigDye Terminator Kit (Life Technologies, Carlsbad, USA), and the fragments were run in an ABI prism 3100 and 3500 xL Genetic Analyser (Life Technologies, Carlsbad, USA).
Signals from FAM and HEX channels were collected and analyzed using QuantStudio™ Design & Analysis Software v1.5.3 (ThermoFisher Scientific), based on amplification and multicomponent plot representations. To ensure the validity of the assay, positive and negative control samples were included. The test was considered positive if at least one of the screened alterations produced a positive result in replicates. In cases where signals in replicates were inconclusive, a new independent reaction was generated. A positive result was confirmed if two positive signals were detected in different reactions. Acceptable cycle threshold (Ct) values for wild-type (WT) samples range from 25 to 40, whereas mutant (Mut) Ct values are regarded as valid if they are below 45.
CDKN2A/B Fluorescent in Situ Hybridization (FISH)
Five-micrometer thick sections from a representative paraffin-embedded block of each tumor were cut onto positive charged adhesive microscope glass slides for FISH. Slides were deparaffinized in two series of xylol followed by two series of ethanol (5min each), rinsed in 2×SSC, placed in a solution of 1×SSC at 80 °C for 20 min and rinsed in H2Od for 1min. The tissue was then digested with 6 mg/ml pepsin (Sigma-Aldrich) for 2-7 min at 37 °C, after which slides were rinsed in H2Od for 1 min and dehydrated in absolute ethanol solution (1 min). A dual-colour probe targeting classical satellite III region D9Z3 of chromosome 9 (control) labeled with SpectrumOrange and CDKN2A/B region on 9p21.3 labeled with SpectrumGreen (ZytoVision GmbH, Bremerhaven, Germany) was used for each sample. Slides were then placed in a Hybrite denaturation/hybridization system (Abbott Laboratories) and codenatured at 85 °C for 5min. Hybridization took place for 16 h at 37 °C, followed by posthybridization washes in 2 × SSC/0.5% Igepal (Sigma-Aldrich) at 74 °C for 2 min and H2Od for 1 min. Slides were counterstained with DAPI (Vector Laboratories). The cut-off value for CDKN2A/B homozygous deletion-positive result was indicated by deletion in >25% of cells (0:2) signal pattern. A minimum of 100 tumour nuclei from the formalin-fixed tissue samples were scored using a ZEISS® Axio Imager 2 microscope at ×63 magnification and the appropriate fluorescence filters.
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