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Abstract: [Objective] To study the rare alleles frequencies and sequences of Expressmarker 22 kit in Guangdong
Han Population. [ Methods ] 3495 Samples from unrelated individuals in Guangdong Han Population were screened by
using AGCU Expressmarker 22 kit (EX22) and ABI 3100 Genetic Analyzer. Then analyzed the frequencies of the off-
ladder (OL) alleles and sequenced the rare alleles obtained based on comparison with the STRBase database and litera-
ture. [Results] 33 off-ladder alleles with 25 rare alleles were found in 10 STR loci, and allele frequencies ranged from
0.0003~0.0046. Sequencing of thellunreported rare OL alleles showed that most of them have incomplete repeats.
[ Conclusion] Off-ladder alleles especially the rare alleles are helpful to improve the power of discrimination and the
power of exclusion and to provide samples which will be added its allele into ladders These OL-alleles will supplement
forensic DNA database.
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Table 1 Primers for single locus cloning sequencing

Locus Primer-F(5'-3") Primer-R(5'-3") Amplicons range/bp
Penta E TTAAAGTTGACGTCTCATTGCATTG TAGCCTCAAACATCAGTTTCCTCT 574-694
D8S1179 GACCACACGGCCAAGTAGAAG TGGAGAAACTGAAACCCTGTGC 483-535
D25S441 AAGAGATTCTTAAGACCCACGG AGAGACAGGGTCTCCCTATGTTG 473-509
D6S1043 GCCCTTCTTCTCCTGCTCTTGAACATA CTCAATCAGACCCTCATCTCCTCA 611-675
D18S51 ACTAACAATAGGCCAAGCGTGA TAAAAATAACAAACCCGACTACC 509-593
D19S433 GCAATGTATAGGTCGTTTC CGGCTCTGATTAAAATGCTACA 872-904
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Table 2 The type and frequency of OL alleles (n=3495)
OL-allele OL-allele OL-allele
Locus Locus Locus
Type n Frequency Type n Frequency Type n Frequency
Pentak 14.2 1 0.000 3 PentaD 11.2 1 0.000 3  D2S441 10.1 6 0.001 7
18.4 6 0.001 7 12.1 1 0.000 3 11.1 2 0.000 6
19.4 9 0.002 6 19 2 0.000 6 12.3 2 0.000 6
20.4 1 0.000 3 20 1 0.000 3 14.1 2 0.000 6
25.4 1 0.000 3 20.4 2 0.000 6 15.1 1 0.000 3
27 1 0.000 3 21 2 0.000 6
D75820 9.1 16 0.004 6  D6S1043 12.3 5 0.0014  D8S1179 12.2 1 0.000 3
9.2 1 0.000 3 17.3 2 0.000 6
9.3 1 0.000 3 18.2 2 0.000 6
10.1 4 0.001 1 22.3 4 0.001 1 D2S1338 24.1 1 0.000 3
D21S11 30.3 15 0.004 3 D18S51 17.3 1 0.0003  D19S433 4 1 0.000 3
33.1 1 0.000 3 28 1 0.000 3 12.1 1 0.000 3
®3 117 OLEMEREF 554
Table 3 The sequence analysis of 11 rare alleles
Locus OL-allele Core Sequence OL-allele sequence type
D18S51 17.3 (AGAA)11 AAACAGAA)6 11
28 (AGAA)28 I
D8S1179 12.2 (TCTA)1(TCTG)1(TCTA)1TA(TCTA)9 I
Pentakl 254 AAGA(AAAGA)25 11
D6S1043 12.3 (AGAT)7 GAT(AGAT)S II
17.3 (AGAT)8 GAT(AGAT)3(ACAT)1(AGAT)5 I
18.2 (AGAT)12AT(ACAT)1(AGAT)S I
22.3 (AGAT) 14GAT(AGAT)2(ACAT)1(AGAT)S I
D25441 10.1 A(TCTA)10 II
12.3 (TCTA)4TCA(TCTA)8 I
D195433 4 AAGG AAAG AAGG TAGG (AAGG)2 I
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