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,_ | | - | Conclusion
Characterizing CAR cassette integration patterns is vital to determine the
genotoxicity risk of engineered cells intended for therapeutic applications. g . g L f] id I
Xdrop enables enrichment of integrated CAR cassette DNA, including the Xdrop-pased workriows are proven to validate ce
flanking genomic regions, for targeted long-read sequencing. Using Xdrop, and gene engineering from just 5-10 ng DNA,
we accurately |dent|fy CAR (':assette ||:']tegra.t|0n S.lteS in lentivirus- | ena bl | ng you to co nfl rm oOr revea |:
transformed T cells and validate the insertions via Sanger sequencing of
PCR-amplified cassette-genome border regions. , ,
 CAR cassette integrations
We here also present initial results from a new Xdrop enrichment method e Unintended and intended on-target
that provides 8- to 12-kb long sequencing reads with a very low frequency . &
of DNA amplification artifacts. This new Xdrop protocol facilitates precise CRISPR edits
and accurate analyses of CRISPR gene editing outcomes and unintended G , ,
on-target editing resulting in rearrangements. This method could be * Gene cassette Integrity
powerful for the analysis of heterogeneously edited cell populations. e Off-t3 rget cassette integration
Results
The Xdrop enrichment method reveals the sample heterogeneity Clear insight into the distribution of CAR-T cassettes in the genome New Xdrop enrichment approach for CRISPR-engineered cells
3 replicate enrichments using 10 ng DNA. The method identifies ~1000 CAR-T cassette insertion sites using just 30 ng Coverage of ~20 kb region with 99% chimera-free reads
Each enrichment primarily yields unique integration sites. DNA (~5000 cells). » Shows integration sites
« Validates edits
 Provides high confidence level thanks to long reads The analysis reveals a high insertion rate in gene regions. * Finds off-target integration
* Allows validation of integration sites e Reveals unintended on-target edits
* Allows assessment of cassette integrity and rearrangements
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e Chimeric read
Example of a candidate CAR-T cassette insertion site Sanger sequencing use to validate PCR-amplified borders = — Read alignment to genomic locus
Alignment of 2 reads to Chromosome 5 The 2 reads aligned to the CAR-T cassette PCR of border and Sanger sequencing Location of integration site ’ 10 kb
validated via Sanger sequencing
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Xdrop workflow and analysis
Enrichment of long DNA molecules containing CAR cassettes
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Bioinformatics analysis procedure
- Mask genome based on Add the inserted construct to the
P ?grr]rgfulgtgy to the inserted g{iigeci iergg;r;em a; an
- Map all reads to the masked genome Extract all the reads that map to the Map extracted reads to the masked
. with the inserted construct added inserted construct. genome with the inserted construct
Xdrop DE20 Cartridge Xdrop and FACS or Xdrop Sort Xdrop SE85 Cartridge LC()IQg read Se/%uegq;]g s an extra chromosome. added as an extra chromosome.
anopore/PacBio
Add the read name to the BAM file Add the read name to the BAM file List regions which show coverage in
as a TAG. as a TAG. fche Bélgﬂnfllii;‘;hese are the candidate
CATR_:|_$—|: 9 \))/\ >>> 9 9 @ 9 Investigate candidate insertion sites in, e.g., IGV Eﬁ'ijrarztr;:;dtitg:é;nnfg\;cv?tﬁ igiglf;lcjé?.sert site
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Encapsulate in Amplify and generate Isolate droplets Amplify DNA Long reads with e e T T —
millions of CAR cassette signal with CAR in droplets CAR cassettes S pcrhm Ul e N e
dr0p|etS in thermal CyC|er CassetteS Example of a candidate insertion site in the genome. construct and genome
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