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Introduction: Acute lymphoblastic leukemia (ALL) is a heterogeneous disease affecting various signaling pathways including
cell differentiation and cell cycle control. ALL subtypes are de�ned by their genetic abnormalities, encompassing gross chro-
mosomal aberrations, ploidy changes, translocations or rearrangements, regional or focal (intragenic) copy number alterations
(CNAs), gene fusions and point mutations. Novel biomarkers for risk strati�cation are still being discovered, further mapping
the diverse genetic ALL landscape. Testing for these newly identi�ed genetic biomarkers and characterising the copy number
(CN) landscape in ALL samples can provide useful new insights for risk strati�cation and patient-tailored treatment regimens.
Methods: For multiplex detection of CNAs in ALL samples, a new test version of SALSA® digitalMLPATM Probemix D007
Acute Lymphoblastic Leukemia was developed. Hereafter, this new test version will be referred to as D007 Acute Lymphoblas-
tic Leukemia. This assay contains probes for CNA detection of 70 key genes and regions frequently altered in B-cell ALL and
T-cell ALL ( Figure 1). In addition, this probemix contains digital karyotyping probes covering each chromosomal arm for the
detection of gross chromosomal aberrations (except the p-arm of acrocentric chromosomes). A selection of these digital kary-
otyping probes also serve as reference probes. Finally, a set of single nucleotide polymorphism (SNP) probe pairs, targeting
both alleles of each of the SNPs, was included for sample identi�cation and guiding the correct CN baseline determination,
facilitating optimal data normalisation in samples with complex karyotypes. To test the performance of this new test version
of the probemix, DNA samples from 29 ALL cell lines were analysed. digitalMLPA-derived PCR amplicons were sequenced
on a NextSeq 1000 Sequencing System (Illumina). FastQ �les were analysed using Coffalyser digitalMLPATM (MRC Holland)
and a custom-built algorithm was used for copy number determination using SNP probe pairs.
Results: digitalMLPA data of all 29 cell lines was analysed and compared to Cancer Cell Line Encyclopedia (CCLE) copy num-
ber data (Depmap, Copy Number Public 23Q2 download). CNAs were detected with D007 Acute Lymphoblastic Leukemia,
including clinically relevant biomarkers such as the IKZF1 plus pro�le, PAX5alt, TCF3 fusions, focal 22q11.22 deletion (incl.
VPREB1), intrachromosomal ampli�cation of chromosome 21 (iAMP21), hypo- and hyperdiploidy. Other CNAs of emerging
signi�cance in ALL risk strati�cation included 6q15-q16 deletions, DNMT3B, CDKN1B and KRAS alterations. SNP probe pairs
were effectively used to facilitate correct CN baseline determination, and results were con�rmed using CCLE data (Depmap,
CCLE_ABSOLUTE_combined 2019 download). Correct CN baseline detection is particularly important for samples with com-
plex karyotypes, such as the P12-ICHIKAWA cell line. In this cell line, our data revealed that most chromosomal regions
targeted by the SNP probe pairs had a copy number ≥3 ( Figure 2), consistent with the hypotetraploid karyotype previously
described for this cell line.
Conclusions: Using this new test version of SALSA® digitalMLPATM D007 Acute Lymphoblastic Leukemia, numerous CNAs
can be detected in a single reaction. Results obtained with this probemix showed a high correlation with CN data from the
CCLE database in a panel of 29 ALL cell lines. digitalMLPA provides valuable insights into the CN of key target sequences
relative to reference sequences in the genome. Moreover, our novel approach using pairs of probes that target both SNP
alleles provides an additional layer of information, guiding CN and ploidy status determination in highly complex karyotypes.
The SNP probe pair based approach for detection of CN levels in complex samples shows promising results and will be further
validated in an independent cohort of 140 ALL patient samples. These results will be presented at the ASH meeting.
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