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Supplementary Methods
Sample Preparation and quality control
Samples from the different study cohorts were available as either formalin-fixed paraffin-embedded (FFPE) or fresh-frozen (FF) tissues. 
A total of 155 lFL samples were included into the study based upon sufficient quality for subsequent analyses. SCNA data were obtained from 147 lFL and a comparative cohort of 122 sFL. WES was performed from 140 lFL and a comparative cohort of 24 sFL. Combined SCNA and WES data were available from 132 lFL (Supplementary Figure S1, Supplementary Table S1). GE profiling data have been previously reported (1). GE data of 184 genes were available from 52 lFL samples. 

Nucleic acid extraction was performed using the AllPrep DNA/RNA FFPE Kit (Qiagen, Hilden, Germany). FF samples and cell lines were treated using the AllPrep DNA/RNA Mini Kit (Qiagen, Hilden, Germany), according to the manufacturer’s protocol. DNA concentrations were determined using the Qubit DNA Quantification Assay (Qiagen, Hilden, Germany). Assessment of DNA quality for subsequent SCNA analysis was performed by quantitative real-time PCR on an Applied Biosystems 7500 instrument (Thermo Fisher Scientific, Waltham, Massachusetts, USA) using a TaqMan Gene Expression Assay (Thermo Fisher Scientific, Waltham, Massachusetts, USA) for the FTH1 gene (Hs01694011_s1). Quality PCR for each DNA targeting the HBB gene was accomplished as previously described (2). Quality assessment for exome sequencing was performed using the Illumina Infinium QC FFPE Kit (Illumina, San Diego, California, USA) was conducted according to manufacturer’s protocol.

Sequencing and preprocessing
For 164 tumor and 57 germline samples, whole exome sequencing was performed by capturing the exome by the SureSelect Human All Exon V6 Kit (Agilent, Santa Clara, California, USA). GATC Biotech (AG, Konstanz, Germany, now part of Eurofins Scientific SE, Luxembourg City, Luxembourg) utilized an Illumina HiSeq platform for 25 tumor and 17 germline frozen samples (human all exon enrichment, Illumina HiSeq 4000, SureSelect All Exon V6). For the remaining samples, NOVOGENE (Co., Ltd., Beijing, China) utilized Illumina NovaSeq sequencers. Sequenced reads were preprocessed and quality-controlled using Cutadapt (3), Trim Galore! (4), and FastQC (5). No sample was excluded by low-level QC. WES filtering hierarchy is described in Supplementary Table S2.

WES Data analysis
Sequence alignment, quality control, effective coverage. We used HISAT2 v2.2.1 (6) to align measured sequence reads against the current human reference genome from the Genome Reference Consortium (GRCh38) (7). Supplementary Table S1 summarizes HISAT alignment rates and resulting read counts for each sample. We checked concordance between tumor and normal samples using Conpair v0.2 (8) and NGSCheckMate v1.0.0 (9), confirming that each tumor/normal pair had a common germline.
Variant discovery. For variant discovery based on aligned reads, we utilized the Genome Analysis Toolkit v4.1.2.0 (GATK) (10). After base quality score recalibration, we utilized Mutect2 from this GATK for variant discovery. To quantify effective coverage, only reads aligned by HISAT2 that also passed GATK and Mutect2 read level quality control read filters were used for variant detection (the resulting distribution of effective coverage is shown in Supplementary Figure S2). No samples were excluded due to insufficient effective coverage.
Basic variant filtering. For basic variant filtering we first performed variant discovery with the same experimental and analytical pipeline also for the 57 normal controls (comprised of 22 paired normals from patients and additional 35 germline samples from healthy donors) to create a panel of normal variants (PON). A variant was included in the PON if Mutect2 confirmed its significance relative to the reference genome in at least two independent subjects. This PON was subsequently used as one step to filter germline variants and potential pipeline-specific artifacts when applying Mutect2 in somatic variant discovery mode for the tumor samples. Additionally, we utilized the gnomAD database as a large population germline resource based on the Exome Aggregation Consortium ExAC (11). For tumor samples having matched normal samples, we utilized the more specific mode of paired statistical variant analysis provided by Mutect2. Otherwise, we used the unpaired analysis mode.
Variant annotation and advanced filtering. Next, we applied a multi-stage filter hierarchy to optimize the specificity for our somatic mutation calls. After basic artefact filtering steps, we annotated discovered variants with all available transcript contexts and their protein level consequences using TransVar v2.4.1 (12) and the NCBI RefSeq gene models (13). In case of multiple RefSeq transcripts per gene, we annotated each variant on protein level with its strongest possible biological consequence. For mutation overview plots, we later selected the first principal transcript of the respective gene according to the APPRIS database (14). Additionally, we annotated variants with confirmed somatic mutations according to the Catalog of Somatic Mutations in Cancer (COSMIC v85) (15), the NCBI database of common human variants (≥5% in any of the five large populations from dbSNP build 151(16)), and NCBI ClinVar (version 2018-04) (17) using vcfanno v0.3.0 (18). To filter FFPE specific artifacts, we fitted the read orientation model of GATK (LearnReadOrientationModel) that flags all variants associated with a significant bias between reads for the forward and reverse strands. As countermeasure for alignment artifacts caused by high sequence homology, e.g., from pseudogenes, we additionally filtered variants utilizing the GATK FilterAlignmentArtifacts model (Supplementary Table S2). Driver gene mutations were predicted by the MutSig2CV algorithm and are described in Supplementary Table S4.
Called somatic mutations. All basic and advanced filter steps based on variant statistics from Mutect2, GATK, and all annotations are listed in their applied processing order in Supplementary Table S5, including detailed mutation counts and percentages remaining after each step. Overall, our filter hierarchy called 0.05% of all discovered variants somatic mutations in FL, which corresponds to 1.35 mutations per sample and Mb on average. 
For the comparison of mutations in defined subcohorts (Supplementary Table S3) Wilcoxon rank sum test was used to determine significant differences (p<0.05) in the respective groups. For correction of multiple hypothesis testing the Benjamini and Hochberg (BH) method was performed, indicating prescribed error threshold (False discovery rate FDR: q) of q< 0.1 as significant.

Additional tools and software utilized
For various analysis tasks in the sequencing pipeline, we used bedtools 2.26.0 (19), the Integrative Genomics Viewer (IGV v2.10.2) (20), the Picard toolkit (https://broadinstitute.github.io/picard/), and SAMtools (21). For analysis pipeline orchestration including parallel remote analysis jobs on high-performance clusters as well as for most visualizations including oncoplots, we used MATLAB® (versions R2021a-R2022a, The MathWorks® Inc., Natick, Massachusetts, USA). We used Microsoft Excel (versions 2016-365) for collecting clinical metadata and presenting results. R (version 4.X, R Foundation for Statistical Computing, Vienna, Austria), Python (version 2.7-3.X, Python Software Foundation, Wilmington, Delaware, USA), and GNU parallel (22) were used for running various tools or for local parallelization. TMB was computed and visualized together with TCGA data using maftools v2.12.05 (23). Needle plots of mutation profiles were created using ProteinPaint (24). 

Detecting somatic copy number alterations (SCNA) using the OncoScan CNV Assay
Briefly, 40-80ng of DNA were used for analysis. Conversion of raw data into CN data was processed by the Chromosome Analysis Suite (ChAS) software (v4.0, Thermo Fisher Scientific, Waltham, Massachusetts, USA). For single-sample analysis, raw data were transformed into OSCHP files for further evaluation in ChAS displaying losses, gains and copy number neutral loss of heterozygosity (CNN-LOHs) for each chromosome. To call CNAs using ChAS, the prerequisites included a size of at least 100kbp and a coverage of at least 15 markers, as previously described (25). Additionally, the thresholds for the log2 ratio was set to 0.30 and -0.25 for gains and losses, respectively. For CNN-LOHs, a minimal size of 5000 kbp was determined. To illustrate the most frequent gains and losses for the cohort, the multi sample viewer (MSV, v 1.0.0.144), was used. For allele-specific copy number segmentation at sample level, we applied ASCAT v2.4.3 (26). Resulting copy numbers for genes are summarized in Supplementary, Table S6. ASCAT also estimated sample ploidy and purity, i.e., the cell fraction originating from aberrant tumor cells opposed to non-aberrant bystander cells. Two FFPE samples were excluded due to ASCAT quality control. The remaining 147 were available for SCNA discovery. Recurrent SCNA at the cohort level were identified and statistically evaluated using GISTIC 2.0 (27) (Supplementary Table S7). Significant SCNA were defined by cohort frequency ≥5% and qG2.0<0.1. False discovery rates (FDR) were computed using the Benjamini-Hochberg method. For significance, we used a prescribed error threshold of q< 0.1.
The Oncoscan CNV Assay data of 122 sFL samples was used for descriptive analysis, comparing SCNA of lFL and sFL with ChAS v4.0. Recurrent SCNA occurring in ≥15% were comparatively analyzed in lFL and sFL using Fisher´s exact test and Benjamini-Hochberg correction for multiple testing.
Estimating the cancer cell fraction and clonality. Mutation clonality was determined by integrating targeted sequencing data with SNP results. We used available SNP array data to estimate tumor purity, ploidy, and copy numbers, and combined this information with variant allele frequencies from the targeted sequencing data to compute the cancer cell fractions (CCF) carrying specific mutations. CCF was estimated using the formula 
f_CCF=f_VAF/f_purity  ((1-f_purity )∙n_(CN,normal)+f_purity 〖∙n〗_(CN,tumor) )
which takes into account variant allele frequency fVAF, tumor purity fpurity, normal cell copy number nCN,normal=2 (assuming diploid cells), and ASCAT-determined tumor cell copy number nCN,tumor. Clonal variants were defined as those with a threshold of fCCF ≥ 0.9. The estimated CCF and all identified mutations can be found in Supplemental Table S5 (refer to the column group 'Variant def./call quality/details' for tumor).

Evaluation of the BCL2 and BCL6 translocation status by Fluorescence in situ hybridization (FISH) and delta-PCR
For FISH analysis, FFPE tissue samples were either available on tissue microarray (TMA) or as whole tissue sections. FISH was performed on 4µM tissue sections that were hybridized with the Vysis LSI BCL2 and the Vysis LSI BCL6 dual color break-apart probe (Abbott Molecular, Chicago, Illinois, USA), as previously described (28, 29). Cases of insufficient quality or lacking sections that were not evaluable by FISH were examined for the BCL2 translocation by delta-PCR assay (30) with multiplex primers for major and minor breakpoint regions of the IGH and BCL2 genes. For some cases of the institutional archives, chromosome banding data were available determining the BCL2 translocation status for those samples.

SCNA validation by fluorescence in-situ hybridization (FISH) 
Target-specific fluorescent-labelled probes were prepared using clones of bacterial artificial chromosomes (BACs) RP11-673F7 (IKZF1, 7p12.2), RP11-933C1 (FCRL5, 1q23.1), RP11-629A20 (ETS1, 11q24.3) and RP11-953P9 (ADAM32, 8p11.22). After cultivation of the specific BAC clones (Thermo Fisher Scientific, Waltham, Massachusetts, USA), midiprep for the purification of grown BAC-DNA was performed after protocol using the PureYield Plasmid Midiprep System Kit (Promega, Madison, Wisconsin, USA). To validate the purified DNAs, a PCR with locus-specific primers was performed and finally labelled by random priming using the Invitrogen BioPrime DNA labeling system Kit (Thermo Fisher Scientific, Waltham, Massachusetts, USA). Hybridization of selected cases for SCNA validation was performed using the manufactured FISH probes as previously described (29). As control probes Vysis CEP1 DNA Probe Kit and Vysis CEP7 DNA Probe Kit (Abbott Molecular, Chicago, Illinois, USA) were used.

Investigation of target-specific gene expression (GE) by RT-PCR and usage of GE data from previously published data sets
RT-PCR was conducted using 20ng cDNA, previously synthetized by the AB High Capacity cDNA RT Kit (Thermo Fisher Scientific, Waltham, Massachusetts, USA) using 1000ng of RNA. TaqMan™ GE assays were used for ADAM32 (Hs00991935_m1), ETS1 (Hs00428293_m1), FCRL5 (Hs01070204_m1), IKZF1 (Hs00958474_m1) and POLR2B (Hs00265358_m1) as reference. All samples were analyzed in triplicates on an AB 7500 TaqMan instrument (Thermo Fisher Scientific, Waltham, Massachusetts, USA) and quantified using the standard curve or delta-delta Ct method. For analyses of GE profiles, subgroups (e.g. lFL with or without KIR3DL1 mutations) were compared according their underlying GE, as assessed previously (1). GraphPad Prism 9.4.1 (GraphPad Software, La Jolla, CA) was used for statistical analysis applying by Mann-Whitney U test to determine the significance (in general, two sided; one sided in case of a directed hypothesis) of the association between two variables.

Supplementary Tables Legends
Supplementary Table S1: Cohort overview and samples metadata
Supplementary Table S2: WES variant filtering hierarchy
Supplementary Table S3: Comparisons of mutation frequencies in subcohorts
Supplementary Table S4: Driver gene predictions by MutSig2CV
Supplementary Table S5: Called somatic mutations
Supplementary Table S6: Copy numbers for genes based on ASCAT segments for lFL
Supplementary Table S7: Called SCNA for lFL

Supplementary Figure Legends
Supplementary Figure S1: Comparative analyses of lFL and sFL.
Schematic overview of FL samples analyzed by whole exome sequencing (WES) and genome-wide somatic copy number alterations (SCNA), separated into localized FL (lFL) and systemic FL (sFL), and with respect to their underlying BCL2 translocation status (BCL2 translocation-positive: BCL2+; BCL2 translocation-negative: BCL2-)

Supplementary Figure S2: Distribution of mutations in FL.
Tumor mutational burden of solid and hematologic malignancies compared with the present FL cohort showed an intermediate TMB (A). The average number of mutations per sample was 83. The number of mutations per sample did not differ significantly in lFL and sFL (B).

Supplementary Figure S3: Mutational landscape in sFL. 
All called non-synonymous and synonymous mutations in significant genes according to MutSig2CV v3.11 (qM2CV < 0.1, cohort frequency ≥ 12.5%) and in non-significant biologically-relevant genes (e.g. BCL2) are color-coded and shown for sample per column, ranked by cohort frequency. Samples are ordered by waterfall sorting based on binary gene mutation status. The bar graph on the left shows the ratio of non-synonymous (blue) and synonymous (green) mutations per gene. At the top, the TMB per sample (mutations/sample/Mb) is depicted. On the right, occurring types of mutation and q values (M2CV) are shown per gene.

Supplementary Figure S4: Comparative analysis of SCNA in lFL stage I and II.
Frequency of SCNA in the entire cohort of localized FL (lFL), separated into FL stage I and stage II. Copy number gains along the genome are depicted in red (above); copy number losses are illustrated in blue (below).

Supplementary Figure S5: Somatic copy number alterations in the lFL cohort.
GISTIC v2.0 defined copy number gains (red) are visualized for each chromosome, arm-level alterations on the left, and focal lesions on the right. Insignificant lesions (qG2.0 > 0.1) are shaded in gray. Selected potential driver genes within significant focal lesions are highlighted with corresponding FDR q-values (A). Copy number deletions (blue) are correspondingly shown for each chromosome (B).

Supplementary Figure S6: Identification of novel focal SCNA and putative target genes in known regions of gain.
Significant SCNA affecting chromosome 1q23.1 by gain (red), 8p11.22 by loss (blue) and chromosome 11q24.3 (red). Validation of newly identified genes in the significant region of gains by Fluorescence in situ hybridization (FISH) in 1q23.1 (FCRL5, A), of losses in 8p11.22 (ADAM32, B) and of gains in 11q24.3 (ETS1, E), as well as the consequence of the respective SCNA on mRNA expression for FCRL5 (B), ADAM32 (D) and ETS1 (F). For the comparison of GE in samples with or without gain/loss by Mann-Whitney U‑test was applied to determine significant differences (* p<0.05).

Supplementary Figure S7: Comparing mutational profiles of lFL and sFL reveals slight differences.
Differences in mutational spectrum of KMT2D (A) and CREBBP (B) in localized FL (lFL) and systemic FL (sFL), showing the occurence of splicing site mutations (yellow) in lFL exclusively. Mutations affecting the KIR3DL1 gene were solely observed in lFL with predominantly missense mutations affecting the immunoglobulin domain of the protein (C). Compared to lFL samples without KIR3DL1 mutation (wildtype: WT), FL samples with KIR3DL1 mutations (MUT) showed significantly increased mRNA expression of CD4, ITK and SH2D1A when compared with patient samples lacking KIR3DL1 mutations (D). For the comparison of GE in samples with or without KIR3DL1 mutation by Mann-Whitney U‑test was applied to determine significant differences (* p<0.05).

Supplementary Figure S8: Comparative analysis of SCNA in lFL with or without BCL2 translocations.
Frequency of SCNA in the entire cohort of lFL, separated into lFL with BCL2 translocation (BCL2+) and without BCL2 translocation (BCL2-). Copy number gains along the genome are depicted in red (above); copy number losses are illustrated in blue (below).

Supplementary Figure S9: Comparative cluster analysis of BCL2 translocation-negative lFL and sFL (analog (31))
Comparative analysis of BCL2 translocation-negative lFL and sFL considering the respective frequency of BCL6 translocations, as well as mutations in CREBBP and STAT6.
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