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Introduction
Myeloid neoplasms are diseases of the hematopoietic stem cells. They can be categorized into five primary types based on WHO classification, with Acute Myeloid
Leukemia (AML) occurring at the highest incidence. With the advent of more robust sequencing capabilities, pathogenic mutations have now been identified in
genes from five main groups: signaling pathway proteins (e.g. CBL), transcription factors (e.g. RUNX1), epigenetic regulators (e.g. ASXL1), tumor suppressors (e.g.
TP53) and components of the spliceosome (e.g. SF3B1). A recent influx of new myeloid gene panels for sequencing of these genes requires rigorous validation to
ensure sufficient clinical accuracy, as errors can often occur in library preparation, sequencing, analysis and interpretation of results. In order to support this effort,
Horizon has developed a novel cell line-derived reference standard containing 22 variants across 19 genes involved in all of the main pathway groups, including CBL,
RUNX1, ASXL1, TP53, SF3B1, JAK2, FLT3, ABL, KRAS and DNMT3A.

Methods
Engineered cancer lines were single-cell diluted
and investigated for their genomic status by
Sanger sequencing at key loci identified as
relevant to myeloid cancer in the literature.
Target variants were then further characterized
by ddPCR, to enable the variant allele frequency
to be reliably determined. The material was
sent to seven test labs for assessment across a
range of mainstream myeloid NGS gene panels
(listed in Table 1) and compared to the gold
standard ddPCR data.

Results
Sequencing by both Sanger and ddPCR confirmed the presence of 22 variants across 19 genes relevant to
myeloid cancer, at a blended ratio of 5-70% variant allele frequency. Multiple reproducible batches of gDNA
were tested producing consistent sequencing results. The reference material displayed good coverage across
some of the most commonly used clinical myeloid NGS gene panels, and performance testing yielded accurate
variant calling of the confirmed mutations at the expected allele frequencies as originally verified by ddPCR.
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Figure 1: Final product image
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Table 2: Annotation of the 22 variants across 19 genes, with associated COSMIC IDs and confirmation of variant AF by ddPCR
Table 1: List of the 7 NGS myeloid beta test centres
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Conclusion

This is the first fully cell line-derived Myeloid
Reference Standard containing 22 relevant
mutations across 19 genes implicated in the
diagnosis, management and treatment of
myeloid cancers. Results show it to be a
consistent, commutable and high quality DNA
reference standard that closely mimics DNA
from real clinical samples to support the
genetic testing of myeloid cancer patients.
Key features such as the 300bp Internal
Tandem Duplication (ITD300) engineered into
the FLT3 gene, and SNP mutations in both IDH1
and IHD2 genes make this a highly clinically
relevant reference standard for the validation
and optimization of myeloid sequencing tests.
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Due to high clinical
relevance
of
Internal
Tandem Duplications (ITDs)
within the FLT3 gene, we
engineered a 300bp FLT3
ITD (termed ITD300) into
the cell lines that make this
Reference Standard (Fig
2A). Results show ITD300
was detectable by ddPCR
(Table 2), Sanger (Fig 2B)
and NGS (Table 3).
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Table 3: NGS myeloid beta test results – across 7 external test centres

Figure 2: A) Image of engineered HCT116 cells containing the 300b FLT3 insertion
B) Sanger sequencing results of the engineered 300bp FLT3 insertion
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