NIST NIST PCR-Based DNA Profiling Standard (SRM 2391d): What is New and Different?
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The fifth installment of the NIST Standard Reference Material (SRM) 2391 series was recently released as SRM 2391d. PCR-based DNA Profiling Standard. This set of highly characterized DNA samples comprise the most comprehensive forensic DNA standard yet and varies from the previous versions in many ways. These differences include unique samples and profiles
for four of the five components, as well as providing more information to the end-user. The DNA forensic community has progressed greatly in the 24 years since the first release of SRM 2391 in 1995, which was certified initially for variable number tandem repeat (VNTR) and dot-blot hybridization markers and was later updated with autosomal short tandem repeat (STR)
markers. The subsequent two iterations, 2391a and 2391b, were certified for only autosomal STR markers, but it wasn’t until SRM 2391c was released in 2011 and later updated in 2015 and 2018 [1] that other forensically-relevant markers were added to the Certificate of Analysis (COA). These included Y-STR markers, X-STR markers, insertion/deletion (indel) markers, and
single nucleotide polymorphism (SNP) markers. The goal when developing SRM 2391d was to provide a highly characterized set of genomic DNA samples for all commercially available forensic DNA markers at the time of certification. This includes of all the markers previously covered in the updated version of SRM 2391c as well as whole mitochondrial genome DNA
(MtDNA) sequences, insertion/null allele (INNUL) markers, and Y-SNP markers. High confidence allele calls were established by using multiple polymerase chain reaction (PCR) length-based STR typing kits and sequence-based kits and technologies. The range of certified and information values that are associated with this SRM, how these values were assigned [2], as
well as the various methods used to obtain these values including capillary electrophoresis (CE) and next generation sequencing (NGS) is presented. An additional feature of SRM 2391d is that concentrations of each sample are provided in the COA as an information value, whereas previously it was provided as a range. The concentrations were determined by droplet
digital PCR (ddPCR) and are listed with an expanded uncertainty. There are several interesting and unigue characteristics and nomenclature discrepancies of the components that are highlighted and discussed. SRM 2391d enables the standardization and calibration of the typing process for STR and other sequence-based markers for human identity testing. Other
Important uses such as quality control, traceability and validation of new technologies in the forensic community are highlighted.
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