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Abstract
STRBase (strbase.nist.gov) was launched in late 1997 to collect and organize information in one 
location about Short Tandem Repeats (STR), the new emerging forensic marker type at the time. 
Over the next twenty-plus years, data related to STR markers was collected from the community 
and incorporated into STRBase. More recently, this has included adding the STR sequencing 
information from the STRSeq project, which is a curated set of sequences collected from the 
forensic community housed at the National Center for Biotechnology Information (NCBI) in the 
form of GenBank records organized into BioProjects. STRBase and STRSeq continue to evolve 
and grow, with additional functionality and information continuously added.
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Past

The original STRBase website was developed as a collection of individual web pag-
es. These pages included fact sheets about loci and, if available, the sequence of 
STR alleles as performed at the National Institute of Standards and Technology 
(NIST) or reported in the literature by Sanger sequencing methods. The reported 
information on the site was the bracketed repeat and the length-based allele call. 
These hard-coded tables on the locus fact sheet webpages can still be viewed on the 
archived site [1].
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In 2017, the development of a STRBase site based on.NET and C# with a 
backend database began. The result of this effort is the publicly available STRBase 
site [2]. During the development, the content of the HTML pages was evaluated, 
and it was determined that the sequence tables from the fact sheet pages would 
not be pulled into the database, nor would the information be ported over into the 
new site.

Also, in 2017, the STRSeq project was started [3]. STR sequence data from 
several large population studies [4-7] using commercially available kits was col-
lected, processed, and submitted to GenBank. STRSeq GenBank records contain 
additional information geared toward the human identification community and 
are not normally found in GenBank records. The format and content of the modi-
fied records were the results of a collaborative effort between NIST and NCBI. The 
records are organized in nested BioProjects at NCBI to facilitate access. Flat files 
of the records can be downloaded individually, by locus, or by group: common 
autosomal, alternate autosomal, Y chromosome, X chromosome, or the entire set.

Present

In the last year, STRBase has undergone major publicly visible changes. The web-
site has been reorganized and made more user-friendly. The updated STRBase con-
tinues to evolve by adding new projects (e.g., RGTM 10235, Forensic DNA Resource 
Samples -https://strbase.nist.gov/Information/RGTM_10235) and information 
(e.g., targeted STR locus sequences).

In addition, in the last year, the STRSeq records have also undergone their 
own format and content updates, incorporating the 2024 International Society for 
Forensic Genetics (ISFG) nomenclature recommendations [8]. These updates to 
the human identification section of the GenBank records include bracketing con-
sistent with STRNaming [9], indication of the ISFG minimum reporting range, and 
incorporation of a sequence identification (SID) code [10]. As of the publication of 
this document, all the autosomal and X STR loci records have been updated to the 
new format of the STRSeq record, and Y STR record updates are ongoing.

The GenBank records can be downloaded as flat text files that are easily 
manipulated computationally but are not easily accessible for an overall review of 
multiple sequences at once. STRBase provides an ideal platform to include STR 
sequences in locus-specific sets. The new Sequences tab, which has been added to 
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the locus information (Figure 1), has been developed to include nomenclature and 
sequence information in an easy-to-search and view structure. Table 1 describes 
the information contained in the new Sequences tab on STRBase. The columns can 
be sorted or filtered. The data in these tables are being pulled from the database, 
which was expanded to incorporate this new data.

Figure 1. The new STRBase tab can be accessed through the locus information side menu (1). 
The newly added Sequences tab (2) location is also shown.

Table 1. Description of the content of the sequencing table in STRBase. The example is from 
the CSF1PO Sequences table.

Column Name Content Example

Accession NCBI GenBank record accession MK295183

Allele Length-based allele call 6

Kit Codes Kit names abbreviated; a legend is provided for conversion FSa

STRNaming Bracketed sequence TCTA[6]ATCT[3]

Sequences Sequence string TA A G TA C T T C C TAT C -
TATC…

SID Code Sequence Identification code for the minimum range [8] FEGJK

Coordinates Reference genome GRCh38 coordinates chr5:150076312..150076389

FS – ForenSeq DNA Signature Prep Kit

Future

The newly added sequence table has basic functionality, including sorting and 
filtering of records. Future work will incorporate alignment and highlighting of  
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sequences to better visualize the differences between the sequences in each table. 
Additional links to external information (i.e., GenBank records) will also be incor-
porated into the table. The database also holds additional information about these 
sequences, which could be provided in the table by request or default.

The identification of sequences will also be incorporated into the STRBase 
site using a STRSeq sequence search function. The goal is to allow users to submit 
a sequence string or FASTA file of sequences, along with additional information, 
such as the locus and the sequencing kit. The search function will return informa-
tion about the sequences, such as the GenBank accession number (if one exists), 
sequence bracketing according to current recommendations, and the SID code for 
the minimum range, among other information. It will also identify sequences not 
contained in the STRSeq BioProject. This could open communication between the 
STRSeq project and the user to submit these new sequences to STRSeq, if appro-
priate.

The future plans for both STRBase and STRSeq are to maintain and expand, 
incorporating STRSeq information into STRBase to maximize usefulness for the 
human identification community. Feedback from the community is always wel-
come and can be sent to either strbase@nist.gov or strseq@nist.gov. 

Disclaimer

Points of view in this document are those of the authors and do not necessarily 
represent the official position or policies of the U.S. Department of Commerce. 
Certain commercial software, instruments, and materials are identified in order 
to specify experimental procedures as completely as possible. In no case does such 
identification imply a recommendation or endorsement by NIST, nor does it imply 
that any of the materials, instruments, or equipment identified are necessarily the 
best available for the purpose.

Research Protections Declaration

All work performed at NIST has been reviewed and approved by the National In-
stitute of Standards and Technology Research Protections Office. This study was 
determined to be “not human subjects research” (often referred to as research not 
involving human subjects) as defined in U. S. Department of Commerce Regulations, 
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15 CFR 27, also known as the Common Rule (45 CFR 46, Subpart A), for the Pro-
tection of Human Subjects by the NIST Human Research Protections Office and 
therefore not subject to oversight by the NIST Institutional Review Board.

Con!ict of interest

None.
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