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            Abstract
Chromosomal translocations are critically involved in the molecular pathogenesis of B-cell lymphomas, and highly recurrent and specific rearrangements have defined distinct molecular subtypes linked to unique clinicopathological features1,2. In contrast, several well-characterized lymphoma entities still lack disease-defining translocation events. To identify novel fusion transcripts resulting from translocations, we investigated two Hodgkin lymphoma cell lines by whole-transcriptome paired-end sequencing (RNA-seq). Here we show a highly expressed gene fusion involving the major histocompatibility complex (MHC) class II transactivator CIITA (MHC2TA) in KM-H2 cells. In a subsequent evaluation of 263 B-cell lymphomas, we also demonstrate that genomic CIITA breaks are highly recurrent in primary mediastinal B-cell lymphoma (38%) and classical Hodgkin lymphoma (cHL) (15%). Furthermore, we find that CIITA is a promiscuous partner of various in-frame gene fusions, and we report that CIITA gene alterations impact survival in primary mediastinal B-cell lymphoma (PMBCL). As functional consequences of CIITA gene fusions, we identify downregulation of surface HLA class II expression and overexpression of ligands of the receptor molecule programmed cell death 1 (CD274/PDL1 and CD273/PDL2). These receptorâ€“ligand interactions have been shown to impact anti-tumour immune responses in several cancers3, whereas decreased MHC class II expression has been linked to reduced tumour cell immunogenicity4. Thus, our findings suggest that recurrent rearrangements of CIITA may represent a novel genetic mechanism underlying tumourâ€“microenvironment interactions across a spectrum of lymphoid cancers.
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                    Figure 1: 
                        CIITA
                        â€“
                        BX648577
                         gene fusion observed using paired-end massively parallel whole transcriptome sequencing.
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Figure 2: 
                        Molecular characterization of the gene fusion 
                        CIITAâ€“BX648577
                         in Hodgkin lymphoma cell line KM-H2.
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Figure 3: 
                        FISH on tissue microarrays showing recurrent 
                        CIITA
                         break-apart in cHL and PMBCL.
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Figure 4: 
                        CD274/CD273 expression on PMBCL cells inhibits T-cell activation.
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Using whole transcriptome sequencing, Steidl et al. identify recurrent gene translocations in B-cell lymphomas that involve the class II transactivator CIITA, the 'master regulator' of the major histocompatibility complex. These translocations downregulate cell surface HLA class II and, with some fusion partners, lead to overexpression of CD274/CD273 ligands, potentially reducing the anti-tumour immune response against these lymphomas. Recurrent rearrangements of CIITA may represent a genetic mechanism that is involved more widely in interactions between tumours and their microenvironment in lymphoid cancers.
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