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A b s t r a c t  D N A  extrac ted  f rom 119 unre la ted  indiv iduals  
was ana lysed  by  the po lymerase  chain react ion at the 
po lymorph ic  microsa te l l i t e  loci  H u m F E S / F P S  (n = 115 
individuals)  and HumF13B (n = 119 individuals) .  The  
samples  were  col lec ted  f rom Caucas ians  l iving in the area 
of  Mi lano  (northern Italy).  Af te r  hor izonta l  po lyac ry l -  
amide  e lect rophores is ,  8 al le les  were observed  for Hum-  
FES/FPS ,  and 5 for  HumF13B.  Testing for Hardy-Wein -  
berg equi l ib r ium showed  no s ignif icant  deviat ion.  The  al- 
lele f requency  data  were  compared  with a Ge rman  and a 
Turkish popula t ion  sample.  

K e y  w o r d s  Short  t andem repeats  • H u m F E S / F P S  • 
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Introduction 

Microsa te l l i te  po lymorph i sms  represent  a wide ly  used 
method  for l inkage  studies and human  ident i f icat ion (Ed- 
wards  et al. 1991), even  on h ighly  degraded  D N A  (Brink-  
mann  1992). 

This  s tudy was carr ied out with the sys tems FE S /FPS  
(Po lymeropou los  et al. 1991) and F13B (Nish imura  and 
Murray  1992), on a nor thern I tal ian popula t ion  to increase  
the popula t ion  genet ic  database  for different  Caucas ian  
groups.  

Materials and methods 

DNA was extracted from 200 gl blood stains air-dried on sterile 
cotton fabric, from unrelated Caucasian individuals residing in the 
Milano area. The total number of tested samples for the two sys- 
tems FES/FPS and F13B was 115 and 119 respectively. 

A. Piccinini (N~) 
Istituto di Medicina Legale, Universit~ degli Studi di Milano, 
Via L. Mangiagalli 37, 1-20133 Milano, Italy 

K. M611er • P. Wiegand 
Institute of Legal Medicine, Westffilische-Wilhelms-Universit/it, 
Von-Esmarch-Strasse 86, D-48149 Miinster, Germany 

The extraction procedure was carried out using 150 ~tl Chelex 
100 (5%) (Biorad, Germany) with the addition of 50 gl proteinase 
K (2 mg/ml) as previously described (Wiegand et aI. 1993). 

The reaction assay amplification and electrophoresis conditions 
were carried out as previously described (M611er et al. 1994; Alper 
et al. 1995). Alleles were designated according to the number of 
repeats (Alper et al. 1995). 

Isolation of fragments from the gel, Taq-Cycle sequencing and 
analysis of the sequence data were carried out as previously de- 
scribed (M611er and Brinkmann 1994). 

The Hardy-Weinberg analysis was performed with standard 
Chi-square analysis and the logarithmic likelihood ratio (G) test 
using the exact test by randomly shuffling the observed alleles 
5000 times (HWE analysis, Version 3.0, C. Puers, Mtinster, Ger- 
many). The comparison of observed with expected numbers of het- 
erozygotes (gene diversity) was calculated according to Nei 
(1978), the mean exclusion chance was calculated according to 
Brenner and Morris (1990), the polymorphic information content 
according to Botstein et al. (1980), and the probability of match 
and the discrimination power according to Jones (1972). The fre- 
quency profile comparisons were performed using a test for ge- 
netic heterogeneity (2-way R x C contingency table; Chi-square 
and G statistic; Carmody, Ottawa, Canada). 

Results and discussion 

A total of  8 al leles was observed  for the sys tem Hum-  
FES/ -FPS  and 5 for HumF13B (Table 1). The use of  h igh  
resolut ion  non-denatur ing gels, combined  with the use of  
specif ic  al lel ic ladders  a l lowed the dis t inct ion of  micro-  
he terogenei t ies  caused by  base  substi tut ions (M611er et al. 
1994; A lpe r  et al. 1995). The typing results  for Hum-  
FES/FPS  in the I tal ian popula t ion  showed no s ignif icant  
differences in compar i son  with Ge rman  data (R x C con- 
t ingency table; Chi-square:  P = 0.21 + 0.0129 SE; G sta- 
tistic: P = 0.136 + 0.0108 SE) and with Turkish data  (Chi- 
square: P -- 0.465 _+ 0.0158 SE; G statistic: P = 0.439 _+ 
0.0157 SE) (Table 1). Addi t ional ly ,  an al lele  with 7 re- 
peats  was found (conf i rmed by  sequencing) ,  which  has 
not  been observed  prev ious ly  in the Ge rman  popula t ion  
but  had been typed  in a Turkish survey (Alper  et al. 1995). 

HumF13B popula t ion  data  showed sl ight  f requency 
differences  when compared  with a larger Ge rman  survey. 
In part icular,  a c lear ly  h igher  f requency was observed  for 



284 

Table 1 Alleles observed for systems HumFES/FPS and 
HumF 13B in the present study, with distributions in a German and 
a Turkish study for comparison. System of Alper et al. (1995) is 
used for numeration of alleles (C cathodal, A anodal) 

Hum FES/FPS a Allele frequencies 
Allele 

Italians Germans Turks 

7 0.0043 - 0.003 
8 0.0087 0.0144 0.007 
9 - 0.0054 0.005 

10A 0.2391 0.2370 0.209 
10 0.0566 0.0494 0.037 
l l A  0.0130 0.0332 0.017 
11 0.40 0.4165 0.372 
12 0.2261 0.2002 0.299 
13A - 0.0009 - 
13 0.0522 0.0413 0.044 
14 - 0.0017 0.007 

HumF13B b 

6 0.0378 0.0982 0.075 
7 0.0084 0.0099 0.030 
8 0.2311 0.2378 0.315 
9 0.2227 0.2234 0.243 
9C - 0.0009 - 

10 0.50 0.4261 0.335 
10C - 0.0018 - 
11 - 0.0009 0.003 
11C - 0.0009 - 

a Population sizes: Italians 115, Germans 557, Turks 203 
b Population sizes: Italians 119, Germans 555, Turks 200 

Table  2 Statistical data for HumFES and HumF13 B (D discrim- 
ination power, MEC mean exclusion chance, MEP mean exclusion 
probability, PIC polymorphic information content, pM match 
probability) 

Heterozygosity FES F 13 B 

Observed 0.687 0.588 
Expected 0.734 + 0.08 (SE) 0.648 + 0.08 (SE) 

MEC 0.5024 0.3842 
MEP 0.4827 0.3528 
PIC 0.6892 0.5876 
pM 0.1155 0.1787 
D 0.8845 0.8213 
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the a l le le  10 in the I ta l ian  popu la t ion .  F u r t h e r m o r e ,  no  
" i n t e r m e d i a t e "  a l le les  w e r e  o b s e r v e d  in the  p resen t  popu -  
la t ion  ana lys i s  (Table  1). N e v e r t h e l e s s ,  no  s ign i f i can t  d i f -  
f e r e n c e s  b e t w e e n  these  t w o  popu la t i ons  w e r e  o b s e r v e d  
(Chi -square :  P = 0.18 + 0.0121 SE;  G statistic: P -- 0 .059 + 
0 .0075 SE) ,  w h i l e  a c o m p a r i s o n  b e t w e e n  I ta l ian  and  Turk-  
ish a l le le  f r e q u e n c y  da ta  s h o w e d  s ign i f i can t  d i f f e rences  
(Ch i - squa re :  P = 0.0; G statist ic:  P = 0.001 + 0.001 SE).  

N o  s ign i f i can t  d e v i a t i o n  f r o m  H a r d y - W e i n b e r g  equ i -  
l i b r i um c o u l d  be  d e t e c t e d  (P > 0.05).  O w i n g  to a l le le  
n u m b e r  and d is t r ibut ion ,  F E S  had  h i g h e r  fo rens ic  eff i-  
c i e n c y  va lues  than  F 1 3 B  (Table  2). 
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