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Non-Hodgkin Lymphomas (NHL) are lymphoid cell malignancies accounting for about 4% of all cancers, with an incidence rate of 12 cases per 100,000 and per
year in Europe. While recently developed immuno-chemotherapies like Rituximab have significantly enhanced their prognosis, a large part of these patients still
relapses or is refractory to treatments. Recent advances in the field of high-throughput sequencing have provided concrete solutions to support these patients,
as whole-exome sequencing of large NHL cohorts has highlighted several recurrent mutations, and benchtop sequencers are now available to quickly screen
these mutations at diagnosis to tailor personalized therapies. The RELYSE project is an embodiment of this strategy, initiated by the french LYSA group in 2013.
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after filtration, 5|50 loci and 27|265
genes were found mutated Iin more
than one sample.

Confrontation with published datasets
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To compare the two targeting chemistries available for the PGM imple-
mentation of the RELYSE panel, 4 biopsies of blastic NK cell lymphomas
were assessed on two “314" chips using the Ampliseq™ and Haloplex™
cancer panels. The analysis, restricted to the 15.5 kb of overlap in 36
genes between the two designs, showed a more homogeneous depth
distribution in Ampliseq™ results, with less uncovered positions and
unusable reads. This coupled with lighter protocol and DNA template
requirements made us favor the Ampliseq™ chemistry for this project.

The integration of WES results from internal and published series, in close
collaboration with clinical hematologists, led to the selection of 272 loci
(exons, functional domains or mutation hotspots) from 34 genes of
interest In lymphomas, covering 87.7 kb of the human genome. The
resulting Ampliseq™ design includes 872 amplicons, divided into 3 pools.

3. From bioinformatics to bedside

Result validations
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discarded and flagged as “technical artefacts” for
future filtering. VariantCaller™ scores of the remaining variants were used
to define thresholds separating false positives (Q<9.5) from true
positives (Q>22), and a gray zone in which Sanger validation is required
for confirmation (7.2 / 76.7 variants per analyzed sample in average).

lllumina MiSeq™ and PyroMark™ validation assays are currently under
development, to optimize the thresholds for low frequency variants
currently under Sanger detection range.
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A plugin for the Torrent Browser ™ interface was developed to complete
this analysis: after calling, variants are annotated by ANNOVAR, priori-
tized according to their proteic impact and annotation in databases
(dbSNP, COSMIC), then formatted into a per-sample PDF report. Finally,
depth comparison with a pool of normal sample results provides a probabi-
lity for each gene of the panel to be amplified or deleted in the sample.

Prospective application

As of today, the RELYSE panel has the potential to recommend an
experimental targeted therapy in lymphomas with alterations in BCLZ2,
CREBBP, EP300, EZHZ2, CD79A/B, CARD11, MYD88 or TNFAIP3 (Intlekofer &
Younes, NRCO 2014). To this end, 300 patients are planned to be screened
at relapse, beginning early 2015.

For each of the 57 patients in the first batch, on average 7.0 of 76.7
variants were found informative (COSMIC annotated or predicted
effect, true positives) and 47.3 silent (no effect, true positives).

Monthly meetings between clinicians, pathologists and bioinformaticians
are being set up in our institution as part of the CAMELEON project, to
discuss sequencing results from de novo DLBCLs and orient treatments
according to the molecular profile of the tumor and available clinical trials.
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