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A b s t r a c t  Al le le  f requencies  of  the Short  Tandem Repea t  
locus HumD21S  11 were  de te rmined  analys ing  119 unre-  
la ted indiv iduals  f rom the area of  Mi lano  (Northern Italy).  
A total  of  13 al leles  was detected.  One al lele  (< 26) was 
found which  has never  been  observed  in a wider  Ge rman  
popula t ion  sample.  The  sys tem showed  nei ther  s ignif icant  
devia t ion  f rom Hardy -Weinbe rg  equi l ibr ium nor  signifi-  
cant  d i f ferences  with a Ge rman  popula t ion  sample.  

K e y  w o r d s  Short  t andem repeats  • H u m D 2 1 S  11 • 
Popula t ion  studies - Nor thern  I ta ly 

introduction 

Typing o f  po lymorph ic  D N A  systems has become  rout ine 
over  the last  10 years  in human  ident i f icat ion (Edwards  et 
al. 1991). Because  of  the high degree  of  p o l y m o r p h i s m  
and information content of  the system HumD21S11 (Shar- 
m a  and Lit t  1992; M611er et al. 1994), popula t ion  genet ic  
studies were carried on a Northern Italian population sample. 

Materials and methods 

DNA was extracted from air dried blood on sterile cotton fabric 
from 119 unrelated Caucasian individuals residing in the Milano area. 

The extraction procedure was carried out as previously de- 
scribed (Wiegand et al. 1993). The polymerase chain reaction as- 
say and electrophoresis conditions were according to M611er et al. 
(1994). Bands were visualized by silver staining (Budowle et al. 
1991). Alleles were designated by comparison with a specific al- 
lelic ladder consisting out of 9 sequenced alleles (M611er et al. 1994). 

The statistical analysis was performed using the HWE-Analy- 
sis software, Version 3.0, provided by C. Puers (C. Puers, Mtinster, 
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Germany). The comparison of observed and expected numbers of 
heterozygotes (gene diversity) was calculated according to Nei 
(1978), the mean exclusion chance according to Krtiger et al. 
(1968), the mean paternity exclusion probability according to 
Brenner and Morris (1989), the polymorphic information content 
according to Botstein et al. (1980), the probability of match and 
the discrimination power according to Jones et al. (1972) and the 
distinct heterozygous and homozygous genotypes according to 
Chakraborty et al. (1993). 

The frequency profile comparison between Italian and German 
populations was carried out using a test for genetic heterogeneity 
(R x C contingency table; G. Carmody, Ottawa, Canada). 

Results and discussion 

A total  o f  13 al leles was observed  for an I ta l ian popula-  
t ion sample  (Table 1). Al le le  33, also very  rare in the Ger-  
man  survey, was not  observed  in the I tal ian popula t ion  
study. H ow e ve r  a very  low molecu la r  weight  al lele  (< 26) 

Table 1 Allele frequency distribution for HumD21S 11 in an Ital- 
ian population (n = 119 unrelated individuals) compared to a Ger- 
man population survey (n = 572 unrelated individuals). Designa- 
tion of the alleles according to M611er et al. (1994) 

Allele Allele frequencies 

Italians (n = 119) Germans (n = 572) 

< 26 0.0042 - 
26 0.0084 0.0026 
27 0.0294 0.0367 
28 0.1681 0.1723 
29 0.2185 0.2054 
30 0.1849 0.2256 
30.2 0.0504 0.0323 
31 0.1135 0.0830 
31.2 0.0882 0.1032 
32 0.0042 0.0122 
32.2 0.0882 0.0909 
33 - 0.0009 
33.2 0.0336 0.0297 
> 33.2 0.0084 0.0052 
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Table 2 Statistical data for HumD21Sll. Hobs=Observed het- 
erozygosity; He×v = expected heterozygosity; SE = standard error; 
MEC = mean exclusion chance; MEP = mean exclusion probabil- 
ity; PIC = polymorphic information content; pM = match proba- 
bility; D = discrimination power 

Hob s 0.8103 
He~p 0.8596 +/- 0.0632 
MEC 0.7074 
MEP 0.7138 
PIC 0.8397 
pM 0.0427 
D 0.9573 

was detected in the Italian populat ion which was not  
found in the German  populat ion so far. 

The populat ion data at locus HumD21S 11 showed no 
signif icant  differences between the Italian and German  
populat ions (p > 0.05) and no significant  deviat ion from 
Hardy-Weinberg equi l ibr ium (p > 0.05; Table 2). 

The  high p o l y m o r p h i s m  of  the H u m D 2 1 S l l  locus 
represents a good reference point  in forensic investiga- 
tions as well  as a useful  tool for further genetic studies on 
other Italian populations.  
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