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Application of Autosomal STR Genetic Markers in Sibling Identification

TAI Yun-chun, LU Hui-ling, LU De-jian, SUN Hong-yu, CHEN Sen, YAO Ya-nan, WANG Hui-pin
(Department of Forensic Medicine, SUN Yat- sen University, Guangzhou 510089, China )

Abstract: Objective  To discuss the feasibility of sibling identification by autosomal short tandem repeat
(STR). Methods Fifty pairs of full siblings, 25 pairs of half siblings and 50 pairs of unrelated individuals were
genotyped by the 15 STR loci of PowerPlex™6 system. Full sibling index (FSI), half sibling index (HSI) and the
FSI:HSI ratio were calculated with the method of ITO. Allelic matching of the three groups was compared and three
sorts of allelic matching in each pair were tested by chi- square test. Results In full sibling group, all the FSI were
more than 1. In the unrelated individuals, all the FSI were less than 1.In half sibling group, 19 HSI were more than
1. In the unrelated individuals,49 HSI were less than 1, one is 1.297. The ratio of FSI HSI was more than 1 for
46 pair of full sibling and it was less than 1 for 22 pair of half sibling. In full siblings, the average locus number of
the allele entire- same, one allele identical, the allele entire- different were 6.06, 7.52, 1.42 respectively. In half
siblings, those were 2.96, 8.48, 3.56 respectively. In unrelated individuals, those were 1.24, 7.22, 6.54 respectively.
By chi-square test, there was significant difference in the locus number of the allele entire-same or the allele
entire - difference and no difference in the one allele identical between the three groups. Conclusion In
identification of full sibling or unrelated individual, it was high efficient using the 15 autosomal STR loci of
PowerPlex™16 system, but it was the lower efficient in identification of full sibling or half sibling and identification
of half sibling or unrelated individual. FSI HSI was a more effective index in identification of full sibling or half
sibling. It suggested that the pair was full siblings when the FSI:HSI ratio was more than 1, and that the pair was
half siblings when the ratio was less than 1.
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1 3 FSI HSI  FSI HIS
Table 1 Distributing of FSI, HSI and FSI HSI in three groups
S| Full sibling (n=50) Half sibling (n=25) Unrelated individuals (n=50)
FSI HSI FSI: HSI FSI HSI FSI: HSI FSI HSI FSI: HSI

1999 31 19 5 19 4 0 0 0 0
19 1999 18 30 17 10 8 19 0 0 0
119 1v 12 24 2 7 27 0 19 0
0.053 1 0 0 49 6 6° 10 1 31 5
0.0005 0.053 0 0 0] 6 12 27 18 40
0.0005 0 0 0 0 0 22 0 5

FSI: full sibling index; HSI: half sibling index.
1)1.434; 2)11.693; 3)0.068, 0.235, 0.296, 0.845; 4)163541.898; 5)0.106, 0.131, 0.387, 0.405, 0.916, 0.968; 6)29.672; 7)2.275,1.072;
8)1.297

2 15
Table 2 Allelic matching of the 15 loci in full sibling, half sibling, and unrelated indivcduals groups
Locus Full sibling (n=50) Half sibling (n=25) Unrelated individuals (n=50)
nurmber No allele  One allele Two alleles No allele  One allele  Two alleles  No allele  One allele  Two alleles
identical identical identical identical identical identical identical identical identical
0 13 0 0 1 0 1 0 0 14
1 15 0 1 2 0 3 1 0 16
2 15 0 1 5 0 9 0 0 16
3 3 0 2 6 0 1 0 1 2
4 3 3 3 2 0 7 3 1 2
5 1 4 16 3 2 3 11 5 0
6 0 9 7 6 2 1 11 11 0
7 0 10 9 0 8 0 7 12 0
8 0 9 5 0 1 0 12 10 0
9 0 6 4 0 3 0 3 6 0
10 0 7 1 0 2 0 1 1 0
11 0 1 1 0] 4 0 1 2 0
12 0 0 0 0] 2 0 0] 0 0
13 0 1 0 0 1 0 0] 1 0
14 0 0 0 0] 0 0 0 0 0
15 0 0 0 0 0 0 0 0 0
Total 71 376 303 89 212 74 327 361 62
Ratio( %) 9.5 50.1 40.4 23.7 56.5 19.7 43.6 48.1 8.3
Mean 1.42 7.52 6.06 3.56 8.48 2.96 6.54 7.22 124
50 , , 50 , 49 HSI 1, 1 1
FSI 1, 49 19, 31 ( 1.297) '
1999 50 FSI 1, , 76%/(19/25) , 98% ( 49/
0.223, FSI 1 , FSI 50) ; 24%(6/25)
100 , 1 , 2%(1/50)
; &, 1999
. 62%(31/50) - , FSI HSI
, 46 FSI HSI
25 ,19  HSI 1, 12 1, 22 19( 5 1999);

19,4 1999; 6 0.053 1 4 1, 0.068 22
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