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Short Tandem Repeats (STR) analysis which characterized by genetic polymorphism has been widely used in the
forensic genetic fields. Unfortunately, mutation occurred in various STR loci could make it difficult to interpret STR

data. Thus, the mutation rate of STR loci plays an important role for the data interpretation in human identification and
paternity test. To verify the mutation of the STR loci in the Korean population, 545 trio sets (father, mother, and child)
were analyzed with two commercial STR kits that include the 23 autosomal STR loci (D1S1656, TPOX, D2S441,
D2S1338, D3S1358, FGA, D5S818, CSF1PO, D7S820, D8S1179, D10S1248, THO1, D12S391, VWA DI13S317,
D16S539, D18S51, D19S433, D21S11, D22S1045, SE33, Penta E and Penta D). As a result, 36 mutations were
observed in 14 STR loci. The types of mutation were also classified by the increase or decrease of the alleles. The overall
mutation rate was 1.4>107, and the paternal mutation rate was four times higher than that of the maternal. This study
will provide more detailed criterion for human identification by the mutation rate of STR loci in the Korean population.
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Table 1. List of mutations found as a result of 545 Trio analysis

Mutation type Family No. Loci Father Mother Child Type
3-d D7S820 12~12 11~13 11~13 *1
6-¢ Penta E 11~19 11~16 11~20 +1
21-d D22S1045 15~15 11~15 11~17 +2
29-d SE33 26.2~28.2 18~21 21~27.2 *1
44-c CSF1PO 12~12 10~12 10~13 +1
63-c D12S391 21~21 18~18 18~20 -1
81-d D12S391 22~24 19~19 19~25 +1
94-c SE33 28.2~30.2 18~22 21~30.2 -1

103-d D18S51 19~22 17~22 18~22 *1
109-c D12S391 21~23 19~22 19~20 -1
117-c D18S51 13~20 13~19 19~19 -1
124-c D7S820 11~12 8~11 8~13 +1
136-c SE33 21~29.2 21~242 21~22 +1
138-d SE33 19~26.2 23.2~30.2 20~232 +1
1 family-1 mutation 170-c SE33 19~19 18~21 18~20 +1
172-d Penta E 11~24 16~20 20~23 -1
181-c SE33 17~25.2 19~23.2 23.2~26.2 +1
195-¢ D21S11 29~31 31.2~32 31.2~33 +2
221-c Penta D 9~11 9~14 9~12 +1
225-¢ CSF1PO 9~13 11~13 13~14 +1
228-c FGA 24~26 20~21 20~25 *1
233-c D21S11 29~29 31~32.2 30~32.2 +1
234-c D2S1338 24~25 18~19 19~26 +1
236-d vWA 16~18 14~20 16~19 -1
238-d Penta D 9~12 9~9 9~13 +1
243-f D22S1045 16~17 11~16 11~15 -1
267-d D1S1656 13~18 13~15 12~18 -1
287-c CSF1PO 10~12 10~12 10~11 -1
289-c SE33 17~26 25.2~30.2 25~25.2 -1
304-d Penta E 11~16 13~20 16~21 +1
| person-2 mutation 104-c D1S1656 13~16 14~15 14~15 *1
D12S391 19~21 19~22 20~22 *1
. D2S441 11~13 11~11 11~12 *1
1 person-2 mutation 231-c
Penta E 16~19 11~16 17~19 +1
| family-2 mutation 223-c FGA 23~25 23~25 23~24 -1
223-d Penta E 10~22 5~22 10~21 -1

Bold letters indicate allele mutation or allele with high potential for mutation. c: first child of each family, d: second child of each family,
e: third child of each family, f: fourth child of each family, +2: 2-step mutation
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Fig. 1. Mutation frequency for each STR locus observed in the 545 trio sets.
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Fig. 2. Electropherogram of trio sets with a 2-step mutation. (A) Mutation found at locus D22S1045 in family 21, (B) Mutation found at

locus D21S11 in family 195.
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