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621.LYMPHOMAS: TRANSLATIONAL-MOLECULAR AND GENETIC

Integrative Genomic and Transcriptomic Analysis Reveals Targetable Vulnerabilities in Angioimmunoblastic T-Cell
Lymphoma
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Follicular helper T-cell ymphoma of the angioimmunoblastic type (AITL) is associated with dismal prognosis. We performed
functional genomic approaches including whole-exome sequencing (WES; n=119), transcriptomic (n=78) and methylation
(n=40) analysis. We identified recurrent mutations in known epigenetic drivers ( TET2, DNMT3A, IDH2 R'7?), and also identified
novel ones (TET3, KMT2D). Somatic mutation of all three epigenetic drivers ( TET2, IDH2, and DNMT3A) was associated
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with poor prognosis (p<.001). Mutations in genes regulating T-cell receptor (TCR) signaling ( CD28 VAV1, FYN, PLCGT) or
activation ( RHOA 677Y), and regulators of the PI3K pathway (PIK(3)C members, PTEN,PHLPP-1/-2) were also found. Genome-
wide DNA-methylation analysis integrated with mRNA expression profiling also revealed epigenetic alterations in genes
regulating TCR-RHOA/B/C or PI3K-signaling. TET2 loss was noted in 85% AlTLs and was significantly associated with RHOA
G17V, CD28 and IDH2 R7?mutations. AlTLs lacking RHOA ©"7V tended to have mutations regulating the JAK-STAT pathway (
JAK2, JAKS3, STAT1, STAT3, SOCS1). RNA-seq analysis identified fusion transcripts in genes regulating TCR activation (8%),
revealed a restricted TCR repertoire in the majority of cases (a=87%, b=72%), and showed the presence of Epstein-Barr
virus transcriptome (73%). GEP demonstrated association of B-cells in the tumor-milieu with better prognosis (p=.006), while
dendritic cells were associated with worse prognosis (p=.001), which was further validated by immunohistochemistry using
CD20, CDé8, and CD163 antibodies. RNA-seq and corresponding WES analysis of 12 AITL patient-derived-xenografts (PDX)
showed that bi-allelic TET2 mutations, DNMT3A mutations or sub-clonal mutations ( PLCG1 PHLPP2) werepropagated in
sequential passages. Gene signatures related to T gy (follicular helper) and T ¢y (central memory) were also well-maintained
in secondary passages in PDX models. Gene signatures of late PDX passages (3 -5 ™) were enriched with genes related
to proliferation and metabolic reprogramming, and in an independent cohort of AlTLs, high expression of T3/T5 related
signatures was associated with worse outcome (p=0.02/p=0.009). Low mRNA expression of PHLPP2 predicted poor prognosis
(p=.03) and engineered PHLPP2 loss showed enhanced PI(3)K activation and FOXO1 inactivation in CD4+ T-cells in-vitro.
Thus, we defined the genomic landscape for AITL, which is largely characterized by epigenetic alterations, TCR signaling and
PI3K/AKT dysregulation, which may be amenable for therapeutic targeting.
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