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Abstract 

In the five years after the previous release, continued study into how the 
database may best assist forensics has led to considerable redesign of the 
database interface and functionality. The Forensic Resource/Reference on 
Genetics-knowledge base was first introduced in 2011. FROG-kb is a 
publicly available online interface that supports forensic practice and can be 
helpful for teaching and research. It was initially created as a prototype to 
support the forensic usage of Single Nucleotide Polymorphisms (SNPs). The 
web interface has been modified for simpler navigating across the many 
components based on information gained through its use. The website also 
offers new reference panels of SNPs with newly curated data, significant 
new documentation, and functional improvements. Single Nucleotide 
Polymorphisms (SNPs) are the emphasis of FROG-kb, which also supplies 
reference population data for various published panels of Ancestry Inference 
SNPs (AISNPs) and Individual Identification SNPs (IISNPs). FROG-kb 
computes Random Match Probabilities (RMP) and relative likelihoods of 
ancestry for a user-entered genotype profile (either totally or partially 
described) for each of the several marker panels using reference population 
data. There are available sample genotype profiles, and the User's Manual 
offers guidance for interpreting the calculations. The comprehensive 
instrument for supporting the use of SNPs in forensic practice and 
education is FROG-kb, which has substantial documentation and is 
constantly updated. Here is a description of the new FROG-kb along with 
examples and documentation outlining the outcomes of using it. 
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Introduction 
As a reference database of population allele frequencies for Single 
Nucleotide Polymorphisms (SNPs) likely to be employed in forensics, we 
developed FROG-kb as an open access web service in 2011. In contrast to 
the typical multiallelic Short Tandem Repeat (STR) polymorphisms (STRPs) 
utilized in forensic studies, di-allelic markers have thus received more 
attention. The forensically relevant data can be viewed, retrieved, and 
statistics on a panel of Insertion-Deletion polymorphisms (InDels) and 
numerous published sets of SNPs can be calculated using FROG-kb. Since 
the development of FROG-kb, SNPs have become more significant in the 
field of forensic sciences. As a result, FROG-kb has evolved significantly 
from its first description by adding additional functions and expanding the 
data. This summary of the current version of FROG-kb is justified by the 
outcomes of ongoing research into database and interface design as well as 
by the newly included population genetic data. As background, it should be 
noted that the availability of reference data is a prerequisite for DNA 

genotyping to be useful in forensic sciences. The frequencies of a subject's 
alleles in a population are used to create a Random Match Probability 
(RMP); the population for which the RMP is calculated can be relevant and 
will vary depending on the circumstances. In order to anticipate population  
affiliations by permitting the calculation of random match probability in 
forensic investigations, web-based tools and databases are clearly needed..  
There are numerous databases available for standard sets of Short Tandem 
Repeat (STR) Polymorphisms, including Pop Affiliator and the STR idER DNA 
working group database from the European Network of Forensic Science 
Institute (ENFSI). The same prerequisites apply to databases that contain 
reference allele frequencies for forensically relevant di-allelic markers, 
SNPs, and InDels. In many ways, multiple reference populations are more 
significant for SNPs than for the traditional forensic STR markers because 
SNPs can have the greatest variation of alternative alleles fixed in different 
populations, whereas STRPs have relatively low levels of global 
differentiation due to their global heterozygosity and extremely high 
mutation rates. The FROG-kb interface overhaul and database 
improvements have entailed numerous changes, each of which is minor but 
contributes to standardization in some way. While some of them are stated 
here, more information is provided in the supplemental materials and the 
online User's Manual for individuals who genuinely intend to use FROG-kb. 
Additionally, we have included information here that can be used to 
comprehend possible applications for FROG-kb as well as to interpret the 
outcomes of computations made possible by the FROG-kb website. FROG-
kb was created with the intention of serving as a prototype that, from a 
forensics standpoint, may be used as a tool to make it easier to employ 
SNPs in forensic practise, as well as for teaching and research. Individual 
identification SNPs (IISNPs) and Ancestry Inference SNPs (AISNPs) are the 
main topics of FROG-kb.  The interface for those two categories of markers 
enables the user to query the reference data for numerous panels of SNPs 
for an individual's multisite genotype. Based on the information in the 
underlying database, the website returns the likelihood of that genotype in 
each of the reference populations as well as the likelihood ratio of the most 
probable population to each alternative provided population. The 
"knowledge base" portion of FROG-kb gives information on the population 
frequency data and the molecular definitions of the polymorphisms through 
linkages with ALFRED's Allele Frequency Database. One of the user requests 
after the initial release of FROG-kb was for a way to calculate statistics 
using SNPs from more than one published panel; the original paper 
describes the underlying database; this paper focuses on the FROG-kb 
website and what functionalities are available. Due to the empty matrix 
issue, it has been challenging to fulfil that request: many SNP panels have 
been investigated on various populations. All SNPs must have allele 
frequency data for all reference groups in order to perform the probability 
comparisons necessary for forensic ancestry inference. The "Overlap set of 
AISNPs" (Overlap set) and the "Combined panel of 192 AISNPs" (Combined 
panel) are two new AISNP panels that partially address the empty matrix 
problem. The "Overlap set" consists of 44 SNPs out of the 46 SNPs that are 
present in three or more of the 21 published AI panels, totaling 1397 
markers. 44 of the 46 SNPs contain comprehensive data for 72 reference 
populations, compared to only two SNPs with data for a small number of 
populations. Unfortunately, outside around five "quasi-continental" zones, 
these 44 SNPs prevent biogeographic resolution by Structure. Subsets of 
the KiddLab-55, SeldinLab-128, and SNPforID 34-plex AISNPs make up the 
"Combined panel". For 192 of the total 200 SNPs, data are available for 79 
reference populations. With this integrated combined panel, the structural 
and bioinformatics aspects of a sample originating from any of the 79 
populations can be calculated using any user-defined subset of the 192 
SNPs. Any database's usefulness depends on the calibre of its data. The 
FROG-kb database is routinely updated with new published panels and 
updated reference population data for already published SNP panels. Data 
are added by the reading of published literature, Kidd Lab data collecting, 
data contributions from colleagues, and researcher data submissions. SNPs 
that are a part of FROG-kb are uniformly represented as forward strand 
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alleles. There is demographic data to support the reference frequency data 
given for each of these panels. There are connections on the website to 
ALFRED pages with more information and allele frequency data tables for 
particular populations. The 26 population samples from the Phase III 1000 
Genomes project are part of the complete collection of reference 
populations that are available for the majority of these panels. A new 
population becomes a reference population sample used in the calculations 
in the FROG-kb interface once it includes data for every SNP in a panel. 
Accessible data on additional populations are frequently available for 
specific. SNPs. The probability of the user-entered multi-locus genotype in 
each of the reference populations is calculated for each SNP panel using 
FROG-kb. A SNP is not used in the calculation if it is not present in the 
entered data. The likelihood ratio of the most likely population to the 

particular reference population. The likelihood that the genotype entered will 
occur in that population. If the population does not deviate from Hardy-
Weinberg ratios, the genotype's probability is equal to a Random Match 
Probability (RMP). The outcomes of one of the IISNP panels show how 
uncommon the genotype is internationally. An upper bound for the RMP for 
the populations examined is provided by the biggest value, which is the one 
mentioned at the top. Because the SNPs in the IISNP panels were often 
selected to have similar allele frequency values over the world, the relative 
likelihoods for the populations in this example do not offer useful ancestry 
information. The outcomes of an AISNP panel can also be used as a 
straightforward indication of the RMP's upper bound among the reference 
populations.
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