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VariantPlex® Myeloid NGS panel 
validation study

Overview
Hematologic malignancies, including acute myeloid leukemia (AML), myelodysplastic syndrome (MDS), and 
myeloproliferative neoplasms (MPN) are oligoclonal disorders caused by germline or acquired genetic abnormalities in 
hematopoietic cells.1 Testing based on targeted next-generation sequencing (NGS) of the genes associated with these 
disorders can help identify somatic mutations.2 This information can be clinically useful in diagnosis, prognostic risk 
stratification, treatment guidance, and minimal residual disease (MRD) detection and monitoring.1

Validated by Genosity, the VariantPlex® Myeloid NGS panel quantitatively detects and characterizes single nucleotide 
variants (SNVs), copy number variations (CNVs), as well as insertions and deletions (indels) in 73 genes linked to myeloid 
malignancies. Assessed accuracy via study with an orthogonal method, this panel has greater than 99.99% analytic 
sensitivity and specificity for detecting SNVs and small indels with allele frequencies equal to or greater than 5%.

Introduction
With NGS, the evolving fields of cancer genomics and biomarker-based therapeutics have led to the development of 
targeted, disease-specific gene panels to identify mutations. Genosity performed the validation for Invitae’s VariantPlex 
Myeloid NGS panel. Genes covered in this panel are: ABL1, ANKRD26, ASXL1, ATRX, BCOR, BCORL1, BRAF, BTK, CALR, 
CBL, CBLB, CBLC, CCND2, CDKN2A, CEBPA, CSF3R, CUX1, CXCR4, DCK, DDX41, DHX15, DNMT3A, ETNK1, ETV6, 
EZH2, FBXW7, FLT3, GATA1, GATA2, GNAS, HRAS, IDH1, IDH2, IKZF1, JAK2, JAK3, KDM6A, KIT, KMT2A, KRAS, 
LUC7L2, MAP2K1, MPL, MYC, MYD88, NF1, NOTCH1, NPM1, NRAS, PDGFRA, PHF6, PPM1D, PTEN, PTPN11, RAD21, 
RBBP6, RUNX1, SETBP1, SF3B1, SH2B3, SLC29A1, SMC1A, SMC3, SRF2, STAG2, STAT3, TET2, TP53, U2AF1, U2AF2, 
WT1, XPO1, and ZRSR2. Table 1 (on pages 3–4) shows prognostic, therapeutic or diagnostic associations of the genes 
and biomarkers covered in this panel.

Materials and methods
This validation study assessed accuracy, precision and reproducibility, limit of detection, and reportable range. It 
follows guidelines and recommendations for NGS and somatic testing.3–7 Automated quality control checks have been 
reported such as sample accessioning, DNA isolation, library preparation, target capture, and sequencing. Each library 
preparation also contains one no-template control and at least one fully characterized reference control. This validation 
study used real-world patient samples (DNA internally or externally extracted from peripheral blood, bone marrow, and 
buffy coat) and well-characterized reference materials. Archer® Analysis and Genosity’s Genome Explorer performed 
the bioinformatics analyses.8 Table 2 (on pages 5–6) lists targets enriched in this test. Variants are classified according 
to the standards and guidelines for sequence variant interpretation from the American College of Medical Genetics and 
Genomics and Association of Molecular Pathology.

Results
Accuracy: Well-characterized reference material and orthogonal method comparison
NIST “Genome in a Bottle” samples (NA12878 and NA24385) were used in this validation study. These samples 
represent “gold standards,” enabling a direct comparison of results from the VariantPlex Myeloid NGS panel to the known 
high confidence NIST results within regions covered by the panel, a total of 125,945 bases. Results showed greater than 
99.99% sensitivity and specificity. Additionally, 30 real world samples processed by an external CAP/CLIA certified 
laboratory were included in this validation study. A total of 140 variants were reported in 30 samples by the external lab 
using a 68 genes TruSeq Custom Amplicon panel (Illumina, Inc.). The results of these studies are summarized in Table 3. 
An additional 48 real-world samples were processed by an orthogonal assay, in which all 136 SNVs and indels located 
in overlapping regions by both panels and with allele frequencies above the assay’s limit of detection were confirmed.

Accuracy across sample types
Buffy coat, peripheral blood, bone marrow, and cell line samples were utilized in the accuracy studies. The data 
demonstrate that DNA quality rather than DNA source is most critical for the panel’s performance.
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Accuracy across different sample barcodes
Unique barcodes were used across all intra- and inter-batch replicates. Results show the barcode set utilized in this panel 
does not present a bias or contamination risk.

Precision and reproducibility
The precision of the VariantPlex Myeloid NGS panel was investigated by analyzing intra-batch replicates (3x) of  
4 samples (12 samples total), and reproducibility was investigated by analyzing inter-batch replicates (4x) of 6 samples 
(24 samples total). Highly concordant results were observed across all 36 tested samples for both intra- and inter-
batches when comparing the called variants and associated allele frequencies to expected results. Based on these 
results, this assay showed >99% precision and reproducibility.

Limit of detection (LOD)
In the precision and reproducibility studies, the LOD of the panel was investigated by running a total of 5 samples 
(Seraseq® Myeloid, and four admixture samples) that had a range of SNVs and indels near the expected lower limit. 
Across the LOD analysis, 100% sensitivity was achieved down to 5% allele frequency. This corresponds to a neoplastic/
dysmorphic content of 10% or greater in the submitted specimen.

Reportable range
Reportable range is defined as the span of all test results that are considered valid.5 For molecular assays, this includes 
the target regions, variant types and allele frequency that will be reported. General reportable range includes non-
reference SNVs and indels with allele frequency equal to or greater than 5%.

Conclusion
Greater than 99.99% sensitivity and specificity were achieved when comparing results from two NIST “Genome in a 
Bottle” samples. Additionally, greater than 99% sensitivity was achieved among 78 samples with known results from an 
external clinical lab and confirmed by an orthogonal method. An investigation of precision and reproducibility at the 
LOD utilizing 4 admixture samples, 1 NIST reference sample (NA12878), and the biosynthetic sample (Seraseq Myeloid) 
demonstrated an overall 100% concordance for SNVs, 100% concordance for deletions, and 98.44% concordance for 
insertions, in inter-/intra-batches, and among the different sample barcodes.
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1. NCCN Guidelines v3. May 2019, Acute Myeloid Leukemia
2. NCCN Guidelines v2. May 2019, Acute Lymphoblastic Leukemia
3. NCCN Guidelines v5. May 2019, Chronic Lymphocytic Leukemia/Small Lymphocytic 

Lymphoma
4. NCCN Guidelines v1. May 2019, Chronic Myeloid Leukemia
5. NCCN Guidelines v3. May 2019, Hairy Cell Leukemia
6. NCCN Guidelines v1. May 2019, Hodgkin Lymphoma
7. NCCN Guidelines v2. May 2019, Multiple Myeloid

8. NCCN Guidelines v2. May 2019, Myelodysplastic Syndromes
9. NCCN Guidelines v2. May 2019, Waldenstrom Macroglobulinemia/Lymphoplasmacytic 

Lymphoma
10. NCCN Guidelines v3. May 2019, B-Cell Lymphomas
11. NCCN Guidelines v2. May 2019, Myeloproliferative Neoplasms
12. NCCN Guidelines v2. May 2019, T-Cell Lymphomas
13. WHO classification of tumours of haematopoietic and lymphoid tissues. World Health 

Organization Classification of Tumours. 2017.
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