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            Abstract
Malignant peripheral nerve sheath tumors (MPNSTs) represent a group of highly aggressive soft-tissue sarcomas that may occur sporadically, in association with neurofibromatosis type I (NF1 associated) or after radiotherapy1,2,3. Using comprehensive genomic approaches, we identified loss-of-function somatic alterations of the Polycomb repressive complex 2 (PRC2) components (EED or SUZ12) in 92% of sporadic, 70% of NF1-associated and 90% of radiotherapy-associated MPNSTs. MPNSTs with PRC2 loss showed complete loss of trimethylation at lysine 27 of histone H3 (H3K27me3) and aberrant transcriptional activation of multiple PRC2-repressed homeobox master regulators and their regulated developmental pathways. Introduction of the lost PRC2 component in a PRC2-deficient MPNST cell line restored H3K27me3 levels and decreased cell growth. Additionally, we identified frequent somatic alterations of CDKN2A (81% of all MPNSTs) and NF1 (72% of non-NF1-associated MPNSTs), both of which significantly co-occur with PRC2 alterations. The highly recurrent and specific inactivation of PRC2 components, NF1 and CDKN2A highlights their critical and potentially cooperative roles in MPNST pathogenesis.




            
                
                    

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



                
            


            
                
                    
                

            

            
                
                
                
                
                    
                        This is a preview of subscription content, access via your institution

                    

                    
                

                

                Access options

                


                
                    
                        
                            

    
        
            
                
                Access through your institution
            
        

        
    



                        

                        

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



                    
                

                
    
    Subscribe to this journal
Receive 12 print issues and online access
$209.00 per year
only $17.42 per issue

Learn more


Rent or buy this article
Prices vary by article type
from$1.95
to$39.95
Learn more


Prices may be subject to local taxes which are calculated during checkout



  

    
    
        
    Additional access options:

    	
            Log in
        
	
            Learn about institutional subscriptions
        
	
            Read our FAQs
        
	
            Contact customer support
        



    

                
                    Figure 1: The most frequent genetic alterations in MPNST (NF1 associated, sporadic, radiotherapy associated and epithelioid) and neurofibroma.[image: ]


Figure 2: MPNSTs with PRC2 loss exhibit distinct gene expression pattern from MPNSTs with wild-type PRC2, signifying activation of developmentally suppressed pathways.[image: ]


Figure 3: H3K27me3 immunohistochemistry correlates with PRC2 genetic status, and H3K27me3 loss characterizes progression from neurofibroma to MPNST.[image: ]


Figure 4: PRC2 loss promotes cell proliferation and growth in MPNST with PRC2 loss.[image: ]
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Supplementary Figure 1 Summary of copy number variation by SNP6.0 array of MPNSTs.
(a) Whole-genome view of copy number variations (CNVs) using an integrative genome browser (IGV) in the 15 MPNST samples. The clinical subtype of MPNST is shown on the left: NF1 associated (green), sporadic (yellow), RT associated (red) and epithelioid (blue). (b) Zoomed-in view of 1-Mb windows around CDKN2A, EED, TP53 and NF1-SUZ12. Somatic single-nucleotide variations (SNVs) and indels are annotated by red asterisks. Transcript alterations seen on RNA-seq likely due to DNA structural variations are annotated by red plus signs.


Supplementary Figure 2 EED alterations in MPNST.
(a) Example of an EED splice-site mutation in sample 14T. DNA sequencing shows a donor splice-site mutation of exon 8 of the remaining intact allele. (The green line indicates an SNV relative to the reference genome, and all other SNVs represent SNPs found in both germline and tumor samples.) RNA-seq analysis shows that the EED transcript aberrantly splices from exon 7 into exon 10, skipping exons 8 and 9. The normal RNA splicing pattern of a reference EED-intact tumor (sample 21T) is shown as a reference. (b) Scatter plot of the allelic fraction of SNPs from the SNP6.0 array analysis of chromosome 11 for tumors 15T and 16T. The data show that the entire chromosome 11 in both tumors has undergone copy-neutral LOH.


Supplementary Figure 3 SUZ12 structural variants in MPNST.
(a) Copy number view of SUZ12 in seven MPNST samples that have either copy number loss of copy-neutral LOH. Samples 2T, 7T and 13T have structural variants of the remaining allele. Samples 8T and 10T have homozygous deletion. Samples 12T and 9T have intact wild-type RNA. (b) Sashimi plot showing that sample 2T has SUZ12 transcript truncation after exon 6 (sample 21T with intact transcript is shown as a reference). (c) RNA-seq view of sample 7T showing loss of the transcript in the middle of exon 10. DNA sequencing shows that there is a translocation at this position (21T is shown as a reference). (d) Sashimi plot showing that sample 13T has SUZ12 transcript truncation after exon 4 with reads mapping to intron 4 (21T is shown as a reference).


Supplementary Figure 4 Coexistent subpopulations as calculated by EXPANDS analysis of sample 16T exome sequencing data.
Eight subpopulations (SPs) were detected within the tumor, with the most prevalent being present in 84% of the tumor and containing the NF1 D1237_splice mutation. Subpopulation 3 is present in 57% of the sample and contains the EED mutation encoding p.Glu249fs, suggesting that the NF1 mutation occurred first in the progression of this sporadic MPNST. For each of 526 somatic mutations (x axis), the squares designate the SP to which the mutation has been assigned, the circles represent the copy number of the genomic locus of the mutation, and the asterisks represent the allele frequency of the mutation. Colors represent the chromosome where the mutation is located. SPs are sorted from most prevalent to least prevalent.


Supplementary Figure 5 RNA-seq profiles of MPNST cell lines ST88-14 and MPNST724 at the SUZ12 locus showing the absence of SUZ12 transcript in ST88-14 cells.

Supplementary Figure 6 Western blot of NF1, SUZ12 and various chromatin marks with introduction of Flag-HA-tagged SUZ12 (FH-SUZ12) and control vector (Flag-HA-tagged GUS) in PRC2-wild-type MPNST724 and SUZ12-deficient ST88-14 human MPNST cells.
*, exogenous Flag-HA-tagged SUZ12; **, endogenous SUZ12.
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