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DNA Database Searching Using Genetic Relationship
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The usefulness of DNA databases is well known. In Korea, many cases have been
solved since the establishment of DNA databases in 2010. DNA profiles obtained
from criminal evidence are analyzed and are kept in databases, and matching profile
is searched. On the matching occasion, DNA databases can provide some investiga-
tive information. Close family members, for example father, son or brother, share
more alleles than unrelated people. This genetic closeness can be searched using the
so called familial searching, and many successful cases have been reported.
Management of DNA databases including familial searching needs continuous moni-
toring and control, especially from ethical view points. Many different views for familial
searching have been presented, and each country running DNA databases has their
own different policies. We present the utility, approaches and different policies of famil-
ial searching as well as arguments for and against familial searching. We also suggest
that our appropriate guidelines be mandatory and a proper administrative process be
prepared for the start of familial searching.
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Table 1. False-Positive and False-Negative Rates for some Common Strategies.®
For unrelated identified as related, the rates may not be accurate because only a small number of simulated pairs (based on 1 million
simulations) qualified with the high thresholds of the strategies. Higher accuracy can be achieved with a greater number of simulations, but 1

million simulations were sufficient to compare the strategies.

False positive

False negative

Strategy

Unrelated (%) Parent-child (%) Full-sib (%)
(a) IBS-based strategies
IBS > 14 1.5 3.8 89
IBS = 15 0.45 18.4 17.8
IBS > 16 0.1 43.3 31.1
IBS > 17 0.024 69.0 47.7
Unrelated identified as True True
Parent-child (%) Full-sib (%) Parent-child (%) Full-sib (%)

(b) Likelihood-based strategies
KI = 1000 0.0132 0.0093 14.1 425
KI = 10,000 0.0014 0.0007 49.4 63.2
KI = 100,000 0.0001 0.0003 81.9 80.2

> 1,000,000 < 0.0001 < 0.0001 95.7 92.1
(c) Polices with both IBS and likelihood combined
IBS = 14; Kl = 100 0.0421 0.0742 48 23.8
IBS = 14 ; KI = 1000 0.0128 0.0093 16.6 426
IBS = 14; KI = 10,000 0.0014 0.0007 50.5 63.2
IBS > 15; KI = 1000 0.0098 0.0089 27.3 431
IBS = 15; KI = 10,000 0.0010 0.0007 21.8 63.3
IBS = 16 ; KI = 1000 0.0063 0.0075 55.4 457
IBS = 16; KI = 10,000 0.0007 0.0007 65.9 63.9
IBS = 16; KI = 100,000 0.0001 0.0003 86.9 80.4

IBS, Identity-by-state (i.e., number of shared alleles).
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