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BACKGROUND

A hallmark of retroviral infection is the integration of retro-transcribed viral DNA (provirus) within the host genome

|dentifying proviral integration sites within the genomeis critical for a better understandingof viral pathogenesis We Sfrovirus

developedan improved next generationsequencingNGSpasedmethod to profile thousandsof viral integration site in a Infected
singleexperiment,providingan unprecedentedvayto characterizehe clonaldistribution of infectedcells irsl 23 Lymphocyte Lymphocyte Lympriocyte
HumanT-CellLeukemiavirustype-1 (HTLV1) and BovineLeukemiaVirus(BLV)are two functionallyand structurallyrelated = 9¢"°M¢ ,nfecm = /H"Stge”"me A O\

delta-retroviruses Thesevirusesinfect T (HTLVL) and B (BLV)ymphocytes provokinga polyclonalexpansiorthat will evolve AN Integration of t;e 2>
Into an aggressivéethal monoclonalleukemiain ~5% of individualsfollowing decadesof latency It is generallyassumedhat ~— proviral genome
oncogenicchangesare largely dependenton virusencodedproducts and especiallythe trans-activating effects of the Tax

(paradoxicallysilentat the tumor stage)and HTLV1 HBZoncoproteins while progressiorto acuteleukemiais independentof

viral integrationsite that hasbeenfoundto be extremelyvariablebetweentumors.

AlM

Use NGS to profile the integration sites genome-wide and quantify the abundance of the corresponding clones in HTLV-1 and BLV induced leukemia.
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DEEP DNA SEQUENCING TO MAP PROVIRAL INTEGRATION SITES AND QUANTIFY INFECTED CLONES

o _ , _ . _ _ _ . Application 1 : Identification of proviral integration hotspots in Bovine Leukemia Virus-induced leukemia
Viral integration sites were identified by sequencing DNA fragments spanning the virus-host junction.

Sequencing was performed on an Illlumina MiSeq plateform. After alignment to the host genome the
sequencing reads (the sequenced DNA fragments) were analyzed in R to extract proviral integration sites.
First, to avoid signal from inter-sample contamination (samples from the same sequencing run) we verified

Genome-wide profiling of 10 infected sheep at different time points post-infecton (from 1 month to 3 years) identifies ~130.000 unique
Integration sites (IS) and reveals hotspots of proviral integration in the vicinity of host cancer-driver genes.

Rosewick et al. 2017, Nature Communications doi:10,1038/ncomms/15264
that all sequencing reads from a particular sample harbor the correct/same linker sequence. In order to

chromosome
remove PCR duplicates we introduced a random tag (a random sequence of 8 nucletotides) in the R2 1 2 3 4 5 6 7 8 9 10 M 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 X
read unique to each DNA fragment sequenced. Reads with the same shear site (alignment position) and — 99 percentile  —95 percentile  --- median
same random tag sequence were flagged as PCR duplicates and merged. The abundance of a specific 2 107
©
clone (infected cells with the same integration site) was then computed relative to the total number of S
sequencing reads. _ E i
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We useda deep DNAsequencingapproachto profile proviral integrationsin delta-retrovirus inducedleukemia Our method identifiesthousandsof proviral integrationsitesin a singleexperiment revealing
Interactionsbetweenthe provirusand functionallyimportant host genes Our approachcan be usedin clinicalsettings,enablingthe follow-up of leukemiapatients and better predict progression Thecore

analysisvasperformedin Rusinga mix of CRAMNnd Bioconductor packagesGenomicRangeShortReadstringdis) reinforcingRasone of the mainactorsin bioinformaticsrelated analysis
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