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Polymorphism of Five X-STRs Loci with a New Pentaplex PCR
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Abstract; [Objective] To leamn about the genetic diversity, we studied the five X-chromosomal STR (X-STR) loci in
Guangdong Han Nationality Groups. [ Methods] The five Loci (DXS6803, DXS981, DXS6809, DXS6789, and DXS7132) were
amplified in a pentaplex PCR reaction. PCR products were analyzed using capillary electrophoresis and ABI prism 3100 Genetic
Analyzer, with GeneMapper ID 3.1 Analysis Software. [Results] A total of 363 individuals (181 unrelated male and 182 unrelated
female) from Guangdong Han population were tested, 54 alleles were observed for these loci. Polymorphism information content is
0.6935 ~ 0.8177. Power of discrimination in females was 0.8976 ~ 0.9562. Mean exclusion chance for X-STR in standard trios
with daughters was 0.7805 ~ 0.8467. [ Conclusion) The five loci in the multiplex system provide high polymorphism information for
forensic identification and paternity testing, particularly for difficult paternity deficiency cases.
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Table 1 Information of five X-STR loci

Locus Chromosome location ~ Fragment size (bp)  Allele rang ~ Label  Primer concentration (wM) Primer reference
DXS6803 Xq21.31 97 ~ 125 7~14 FAM 0.47 [8]
DX5981 Xq13.1 178 ~ 202 11~17 FAM 0.40 [8]
DXS6809 Xq21.33 239 ~ 2"79 28 ~38 FAM 0.43 [8]
DXS6789 Xq21.33 150 ~ 194 13~24 HEX 0.49 [9]
DXS7132 Xql2 276 ~ 304 11~18 HEX 0.54 [9]
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Fig.1 Electropherogram of three cell line DNA (K562, 9947 and 9948) with pentaplex system
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Table 2 Allele frequencies and statistical parameter of the five X-STR loci in Chinese from Guangdong Han population
(n,mle = 181; Nferpale = 182)

DXS6803 DXS981 DXS6809 DX56789 DXS7132

Allele Freq Allele Freq Allele Freq Allele Freq Allele Freq
7 0.0018 11 0.0092 28 0.0037 13 0.0018 11 0.0074
7.3 0.0018 11.3 0.0037 29 0.0092 14 12 0.1011
9 0.0110 12 0.0551 30 0.0294 15 0.136 13 0.1746
9.3 0.0129 12.3 0.0717 31 0.1471 16 0.3695 14 0.3566

10 0.1415 13 - 0.1673 32 0.1838 17 - 0.0533 15 0.2555

10.3 0.0625 13.3 0.1728 321 0.0018 18 16 0.0864

11 0.1434 14 0.2757 33 0.2390 19 0.0147 17 0.0184

11.3 0.4485 14.3 0.0790 34 0.2187 20 0.1985

12 0.0607 15 0.1048 35 0.1085 21 0.1526

123 0.0846 15.3 0.0294 36 0.0423 22 0.0643

13 0.0202 16 0.0257 37 0.0110 23 0.0092

133 0.0073 16.3 0.0018 38 0.0055

14 0.0037 17 0.0037

PIC 0.7260 0.8177. 0.7948 0.7453 0.6935
PDM 0.7123 0.8344 0.8259 0.8033 0.7731

PDF 0.9171 0.9562 0.9445 0.9094 0.8976
MECI 0.7841 0.8467 0.8323 0.7961 0.7805
MECII 0.5825 0.7112 0.6848 0.6148 0.5869

PIC: polymorphism information content; PDM: power of discrimination in males; PDF: power of discrimination in females; MECI: mean

exclusion chance for X-STR in standard trios with daughters; MECII; mean exclusion chance for X-STR in father/daughter duos
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