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Abstract
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Introduction allelic ladder with one or more full repeat units (deletion 

it is important to establish the variants data of each 
population for users. 

increase the power of discrimination in individual 



also be helpful for the interpretation of practical cases 

Materials and Methods

individuals and then most of the samples were preserved 

®), the cards were then dried and stored 
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determination were performed at least twice when 
samples had OL alleles or tri- allele patterns. Off-ladder 

1 = SY - LY, S2 = SOL - L ,　 1 2 |
1

between sister allele Y (SY) and ladder allele Y (LY 2

off-allele SOL

number of individuals studied).

Results and discussion
Off-ladder (OL) alleles

®

revealed that off-ladder alleles were observed in 10 of 

repeat unit (deletion or insertion), and the other 22 OL 



Off-ladder alleles and tri-allelic variants observed 　3

data, we found that 27 of 29 OL had been reported in 

is important to have off-alleles data for each population, 

discrimination.

Table 1 

locus OL allele
OL allele number observed

1 2 3 African
American 3 Hispanic 3

Serbia 4

D8S1179 7
D21S11 21.1

24.3

27.1 4(0.0143)
28.3 2(0.0091)
29.1 1(0.0031)
29.3 4(0.0143)
30.3
31.1
32.1 1(0.0031)
33.1 4(0.0124) 4(0.0182)
34.1 3(0.0137)

9(0.0321)

D7S820 3(0.0093)
7.3 24(0.1091)
8.1
8.3
9.1 81(0.4021) 4(0.0124) 2(0.0071)
9.3 2(0.0071)

10.1 3(0.0149) 9(0.0321)



locus OL allele
OL allele number observed

1 2 3 African
American 3 Hispanic 3

Serbia 4

10.3 1(0.0031) 8(0.2137)
11.1 4(0.0199) 4(0.0124) 
11.3 2(0.0071)
12.1 1(0.0031)
13.1 1(0.0031)

3(0.0149)
10.1
12.2
17
9 1 (0.0031)  32 (0.1142)

< 11, (10) b

4(0.0182)
17.1
20.1 2 (0.0071) 3 (0.0801)
21 4(0.0199)

D13S317 b 2(0.0099) 1(0.0031) 
b 3(0.0137) 2(0.0099) 22(0.0999)

7.1
10.3
17

2(0.0099)
12.1 2(0.0091)

2(0.0099)
D19S433 < 9, (8.2) b

19.2 1(0.0292)
> 19, (19.3) a , b

vWA 18.3 1(0.0031)
7.3
14 3(0.0149)

4(0.0199)
13.3 3(0.0107)

17.3
18.1

> 27, (28) b 3(0.0137)
28.1

b

a , b

12.3 2(0.0071)
18

b 28(0.1390)
b 3(0.0137)
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Here, we reported an identification case, in 

variant allele 30.3 of D21S11 was omitted, the combined 

a：
b：
1：
2, 3, and 4：

locus OL allele
OL allele number observed

1 2 3 African
American 3 Hispanic 3

Serbia 4

19.3 1(0.0031)
20.1 1(0.0031)
20.3
21.1 1(0.0031)
22.3 3(0.0107) 4(0.0182)
23.1
23.3
24.1 3(0.0107)
24.3 1(0.0031)  3(0.0107)

4(0.0143)
28.1
33.1
34.1 2(0.0071)
41.2 2(0.0071)

Table 2 

elder
 brother brother OL allele omitted OL allele 

misdetermined OL allele included
D8S1179 11/14 14/14
D21S11 29/30.3 30/30.3 -- a b

D7S820 11/11 11/12
10/13 10/13 8.180 8.180 8.180

0.970 0.970 0.970

D13S317 10/12 10/12
11/12 9/13

D2S1338 18/24 19/21
D19S433 14/14 13/13

vWA



a：
b：

1：
2：
3：data from reference 11.

Table 3  

elder
 brother brother OL allele omitted OL allele 

misdetermined OL allele included
8/11 8/11

17/18
11/12 11/13
18/24 22/24

8.041 178.328

locus 1 2 3

D8S1179 1(0.0091)
D21S11 1(0.0091) 3(0.0273)

1(0.0091)
1(0.0091)

D13S317 1(0.0091) 2(0.0190)
D19S433 2(0.0182)
vWA 1(0.0091)

1(0.0091)
2(0.0190) 3(0.0273)

2(0.0182)
13(0.1182)

D21S11 29/30/31
D13S317 8/9/10
D19S433

Triallelic patterns

From the 10974 individuals, three loci in 4 samples 
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Conclusion

®

ladder and tri-allelic variants would increase the power 

different populations.
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