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A b s t r a c t  Al le le  f requencies  for  the V N T R  locus D1S80 
were  de te rmined  in a Chinese  popula t ion  sample  using the 
po lymerase  chain react ion and subsequent  analysis  of  the 
ampl i f ied  products  by  po lyac ry l amide  gel  e lec t rophores is  
and si lver  staining. A total  of  18 nomina l  D1S80  al leles 
were  observed  in 105 unrela ted Chinese.  The data demon-  
strate that D1S80 is h ighly  po lymorph ic  in Chinese  with 
a he te rozygos i ty  of  90.5%. The  D1S80  f requency distr ib-  
ut ion meets  Hardy-Weinbe rg  expectat ions.  This  D1S80 
data  can be used in forensic  analyses  and paterni ty  tests to 
es t imate  the f requency o f  a D N A  prof i le  in a Chinese  pop-  
ulation. 

Key w o r d s  Chinese  • Popula t ion  Data  - V N T R  
Hardy-Weinbe rg  Expec ta t ions  • PCR • D 1 $80 

Z u s a m m e n f a s s u n g  Al le l f requenzen  ftir den V N T R  Lo-  
kus D1S80 wurden in e iner  Chines ischen Popula t ions-  
s t ichprobe  mit te ls  P o l y m e r a s e - K e t t e n r e a k t i o n  und an- 
schlieBender Ana lyse  der  Ampl i f ika t ionsproduk te  durch 
Po lyac ry lamid-Ge le l ek t rophorese  und S i lber f '~bung be-  
stimmt. Insgesamt  18 nomine l l e  D1S80 Al le le  wurden bei  
105 unverwandten  Chinesen beobachtet .  Die  Daten zei- 
gen, dab D1S80 in Chinesen hochpo lymorph  mi t  e iner  
Heterozygosit~it  von 90.5% ist. Die  D1S80  Frequenzver -  
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te i lungen sind im Hardy-Weinberg -Gle ichgewich t .  Diese  
D1S80  Daten  k6nnen ftir forensische Ana lysen  und Vater- 
schaftstests  zur Absch~itzung eines DNA-Pro f i l s  in einer  
Chines ischen Popula t ion  he rangezogen  werden.  

Sch l i i s s e lw i i r t e r  Chinesen - Popula t ionsda ten  • V N T R  
H a r d y - W e i n b e r g - G l e i c h g e w i c h t .  P C R .  D1S80  

Introduction 

The most  forens ica l ly  character ized ampl i f ied  f ragment  
length p o l y m o r p h i s m  ( A M P - F L P )  marker  is the po ly-  
morph i sm at the locus D1S80  (Budowle  et al. 1991; Kasai  
et al. 1990; Kloos te rman  et al. 1993). However ,  there are 
scant  popula t ion  data  on D1S80  for popula t ions  f rom the 
Orient  (Kasai  et al. 1990; Budow le  et al. 1994). This 
paper  presents  the al lele  f requency data  for  the D1S80 
V N T R  locus in a Chinese  popula t ion  sample.  

Materials and methods 

Sample Preparation: whole blood was obtained in EDTA vacu- 
tainer tubes by venipuncture from 105 unrelated Chinese individu- 
als collected by the Criminal Investigation Bureau DNA Labora- 
tory in Taipei, Taiwan. The DNA was extracted by the phenol- 
chloroform method (Maniatis et al. 1982). The quantity of ex- 
tracted DNA was estimated using the slot-blot procedure described 
by Waye et al. (1989) and/or by UV absorbance. 

D1S80 Typing: DNA was amplified by using the D1S80 
primers described by Kasai et al. (1990) and PCR according to the 
protocol of Baechtel et al. (1993). The amplified products were 
typed by horizontal ultrathin layer polyacrylamide gel (20 cm 
long) electrophoresis on an ICE apparatus (EC Corporation, Clear- 
water, FL) and subsequent silver staining according to previously 
described procedures (Budowle et al. 1991; Baechtel et al. 1993). 
Additionally, some samples were typed in vertical polyacrylamide 
gels using a variation of the horizontal electrophoretic procedure 
as described by Budowle et al. (1994). The allelic ladder, de- 
scribed by Baechtel et al. (1993), was used as a reference for typ- 
ing the alleles in each sample. 

Statistical Analysis: The frequency of each allele for D1S80 
was calculated from the numbers of each genotype in the sample 
set (i.e., the gene count method). Unbiased estimates of expected 
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heterozygosity were computed as described by Edwards et al. 
(1992). The expected numbers of distinct homozygous and het- 
erozygous genotypes and their standard error (SE) were calculated; 
possible divergence from Hardy-Weinberg expectations (HWE) 
was determined by calculating the unbiased estimate of the ex- 
pected homozygote/heterozygote frequencies, by the log likeli- 
hood ratio test criterion and the exact test (see Budowle et al. 1994; 
Edwards et al. 1992). 

A 2xC contingency table exact test (Roff and Bentzen 1989) 
was used to test for homogeneity (1000 shuffling experiments) be- 
tween D1S80 Oriental population samples. 

Table 1 D1S80 allele fre- 
quencies in a sample of 105 
unrelated Chinese 

Results and discussion 

The distribution of allele frequencies for Chinese is 
shown in Table 1. There were 18 different nominal alleles 
observed in our population sample of 105 people. Be- 
cause of the potential for observing anodal and cathodal 
off-ladder variants by horizontal polyacrylamide gel elec- 
trophoresis, nominal alleles were binned proximal to a 
fragment in the D1S80 reference ladder. There was one 
allele out of a total of 210 chromosomes which migrated 
approximately equidistant between alleles 26 and 27 of 
the reference ladder by horizontal polyacrylamide gel 
electrophoresis (Table 1). By vertical polyacrylamide gel 
electrophoresis this middle variant migrated to the same 
position as allele 27 and therefore was classified as allele 
27. All other alleles migrated proximal to one of the steps 
of the allelic ladder. It has been suggested by Budowle et 
al. (1994) and demonstrated by Reynolds (Roche Molecu- 
lar Systems; Alameda, CA, personal communication) that 
anodal and cathodal D1S80 variants observed after hori- 
zontal polyacrylamide gel electrophoresis may be the re- 
sult of sequence variation among similar sized alleles. 
Conformational effects on the DNA fragments due to se- 
quence polymorphisms are less likely to manifest them- 
selves during vertical gel electrophoresis which provides 
a warmer environment than when carrying out electro- 
phoresis with horizontal gels (Budowle et al. 1994). 

The observed heterozygosity for D1S80 in the Chinese 
sample population is 90.5%. The level of heterozygosity 
was equivalent to that (i.e., 90.7%) reported by Budowle 
et al. (1994) for an Oriental database. Thus, Orientals ex- 
hibit the highest heterozygosity levels for D1S80 com- 
pared with other sample populations (Budowle et al. 
1994). A test for independence for the alleles within a lo- 
cus, based on the number of distinct heterozygote and ho- 
mozygote genotypes, was performed. There was no devi- 
ation from expected values. Four different homozygote 
and 41 different heterozygote genotypes were observed, 
while the expected number of homozygote and heterozy- 
gote classes was 4.7 + 1.2 and 40.1 + 4.1, respectively. 
Additionally, the distribution of D1S80 genotypes does not 
deviate from HWE based on the homozygosity test, log 
likelihood ratio test criterion, and the exact test (Table 1). 

Presently, there are scant data on D1S80 allele fre- 
quency distributions in Oriental populations. Kasai et al. 
(1990) reported D1S80 data, but their data set was a com- 
posite of 67 unrelated Caucasian and Japanese individu- 
als. Therefore, it was not possible to obtain the D1S80 

a All alleles migrating slower 
than the largest allele in the 
ladder (i.e., allele # 41) are 
placed in the > 41 allele class. 
b Observed Homozygosity = 
0.095 
c Expected Homozygosity (un- 
biased) = 0.138 
d H W E  - Homozygosity Test 
(P = 0.207), Likelihood Ratio 
Test (P = 0.277), Exact Test 
(P = O.380) 
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Allele Frequency 

14 0.005 
15 0.000 
16 0.010 
17 0.000 
18 0.129 
19 0.014 
20 0.000 
21 0.038 
22 0.014 
23 0.010 
24 0.276 
25 0.052 
26 0.005 
27 0.062 
28 0.067 
29 0.024 
30 0.148 
31 0.114 
32 0.014 
33 0.000 
34 0.000 
35 0.000 
36 0.010 
37 0.000 
38 0.000 
39 0.000 
40 0.000 
41 0.000 

> 41 a 0.010 

population data for only Japanese. Budowle et al. (1994) 
reported D1S80 data for Orientals, however, these data 
were not defined by country of origin (predominately 
Japanese and Chinese). The D1S80 population described 
in the current study is comprised solely of Chinese. The 
Chinese D1S80 data were compared with Oriental data 
described by Budowle et al. (1994). While Chinese 
D1S80 population data are different compared with Cau- 
casians and African Americans, there were no significant 
differences in allele frequencies between the two Oriental 
population groups using the exact test (P = 0.245). 

In conclusion, a Chinese population database has been 
established for the VNTR locus D1S80. The distribution 
of the genotype frequencies meet HWE. The data demon- 
strate that estimates of genotype frequencies can be ob- 
tained for identity testing purposes using the product rule 
under the assumption of independence. 
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