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A b s t r a c t  Popula t ion  genet ic  studies were  carr ied out on 
Caucas ians  f rom nor th-west  Croat ia  (Zagreb-area)  us ing 
the short  t andem repeat  (STR) sys tems H u m T H O 1 ,  
H u m V W A  and H u m A C T B P 2 .  Af te r  e lec t rophores is  in 
PAG, 6 al leles could  be ident i f ied  for  HumTHO1 in a 
sample  size o f  100 unre la ted  individuals  and 7 al leles  
were  found for VWA. For  ACTBP2 ,  25 al leles have been 
identif ied.  No s ignif icant  devia t ions  f rom Hardy-Wein -  
berg equi l ib r ium could  be observed.  
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Zusammenfassung Popula t ionss t ichproben  nordwes t -  
kroa t i scher  Kaukas i e r  (Zagreb-Region)  wurden  mit  den 3 
Short  t andem repeat  (STR) Sys temen  H u m T H O 1 ,  Hum-  
V W A  und H u m A C T B P 2  untersucht.  Nach  e lekt rophoret i -  
scher Auf t rennung  der  F ragmen te  in PAG konnten  6 Al -  
lele far  HumTHO1 in e iner  Bev61kemngss t ichprobe  von 
100 nicht  verwandten  Personen und 7 Al le le  ftir Hum-  
V W A  differenzier t  werden.  Ftir  A C T B P 2  l iegen sich 25 
Al le le  unterscheiden.  Eine s ignif ikante  A b w e i c h u n g  v o m  
Hardy -Weinbe rg -Gle i chgewich t  wurde  nicht  festgestell t .  
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Introduction 

A m o n g  the different  ca tegor ies  of  var iable  number  of  tan- 
dem repeat  (VNTR) po lymorph i sms ,  short  t andem repeat  
(STR) po lymorph i sms  seem to offer var ious  advantages:  
(1) the f ragments /a l le les  can be c lear ly  ass igned to one lo- 
cus, (2) the al leles can be ass igned by  s ide- to-s ide  com-  
par isons  with mixtures  of  al leles thus avoid ing  f ragment  
size measurements ,  (3) the a l le le  dis t r ibut ion is discont in-  
uous, (4) due to the benefi ts  of  the PCR there is ex t reme 
sensit ivity,  (5) as the f ragments  are ex t remely  smal l  PCR 
products  can also be obta ined  in degraded  D N A  samples .  

The  loci  se lected for this survey have been  recent ly  in- 
t roduced (HumTHO1 - Edwards  et al. 1992, H u m V W A  - 
K impton  et al. 1992, H u m A C T B P 2  (SE33) - P o l y m e r o -  
poulos  et al. 1992) and var ious  sys temat ic  studies have  al- 
ready been pe r fo rmed  on popula t ion  genetics,  appl icabi l -  
ity, sensi t ivi ty  and structure (Kimpton  et al. 1993; M611er 
and Br inkmann  1994; M611er et al. 1994). However ,  data 
on genotype  frequencies  in different  popula t ions  are still  
rare. Since  this is a bas ic  prerequis i te  also for the forensic  
appl ica t ion  we present  our p re l iminary  data on 3 STR sys- 
tems in a popula t ion  sample  f rom the Zagreb  area. 

Materials and methods 

Blood samples from healthy unrelated Caucasians living in the Za- 
greb area were extracted as described previously (Brinkmann et al. 
1991). The 3 loci were amplified using primer sequences as pub- 
lished (HumTHO1 - Gill et al. 1992; Hum VWA - Kimpton et al. 
1992; HumACTBP2 - Polymeropoulos et al. 1992). The reaction 
assay and the amplification conditions were also carried out as de- 
scribed (Wiegand et al. 1993; M611er et al. 1994). 

Electrophoresis was performed on polyacrylamide gels, separa- 
tion distance 18 cm, silver staining according to Budowle et al. 
(1991) using the published conditions (Wiegand et al. 1993; 
M611er et al. 1994). 

The VWA and THO1 allelic ladders used were based on a 
number of repeats (Brinkmann and Wiegand 1994). For SE33 the 
same ladder and allele designation was applied as previously de- 
scribed (Wiegand et al. 1993). The sequenced structure of a se- 
lected number of fragments is indicated (Table 1). 
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T a b l e  1 Frequency values for HumACTBP2 (nomenclature ac- 
cording to Wiegand et al, 1993), HumTHO1 and HumVWA in a 
Croatian population. The ACTBP2 alleles which are indicated with 
an asterisk have been sequenced (MiSller and Brinkmann 1994); 
the new nomenclature according to the number of repeats is writ- 
ten in brackets. 
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T a b l e  2 Comparison of the observed number of alleles and het- 
erozygosity for HumTHO1, HumVWA and HumACTBP2 in the 
Croatian, German, UK and American population studies. 

HumTHO1 

CRO (This study) 

FRG (Wiegand et al. 1993) 

USA (Edwards et al. 1992) 

alleles he~rozy . (n  = ind.) 

6 0.82 (100) 

6 0.73 (110) 

6 0.76 (186) 

HumVWA 

CRO (This study) 
FRG (M611er et al. 1994) 
UK (Kimpton et al. 1992) 

alleles heterozy.(n = ind.) 
7 0.75 (100) 
9 0.81 (321) 
7 0.73 (100) 

HumACTBP2 

CRO (This study) 
FRG (Wiegand et al. 1993) 
USA (Polymeropoulos 

et al. 1992) 

alleles heterozy.(n = ind.) 
25 0.96 (100) 
26 0.93 (180) 
21 0.93 (39) 

o 
1 2 3 4 5 6 7 8 9 

b ins  

C 
FRG (n=180) ~ USA (n=39) ~ CRO (n=100) 

Fig. 1 a -e  Comparison of the allele frequencies of different popu- 
lation studies. FRG = white caucasians from Miinster area; USA = 
white caucasians; UK = white caucasians; CRO = white caucasians 
from Zagreb area (for references see table 2). a) HumTHO1 b) 
HumVWA c) HumACTBP2; the alleles for ACTBP2 were bined 
in groups of 3 alleles 

The population genetic comparisons were carried out using a 
test for heterogeneity (R x C contingency table; G. Carmody, Ot- 
tawa, Canada). 

Results and discussion 

The results of this survey (Table 1) are in good accor- 
dance with other Caucasian populations with minor dif- 
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Table 3 Mean exclusion chance and discrimination index (DI) for 
the 3 STRs. 

STR mean excl. chance DI 

HumTHO 1 0.60 0.88 
HumVWA 0.63 0.93 
HumACTBP2 0.89 0.99 

Table 4 Chi-square test for Hardy-Weinberg-calculations (allele- 
group-model according to Rand et al. 1992). 

alleles HumTHO 1 HumVWA HumACTBP2 
(groups) 5 allele-model 5 allele-model 4 allele-model 

I allele 6 allele 14-15 allele 11 A-17 
II allele 7 allele 16 allele 18-25 
lII allele 8 allele 17 allele 26-30 
1V allele 9 allele 18 allele 31-34 
V allele 9.3, 11 allele 19-20 

Chi-square 12.57 11.2 2.18 
P 0.5-0.6 0.6-0.7 0.97-0.99 
df 14 14 9 

ferences in the number  of  obse rved  al leles and he te rozy-  
gos i ty  rates (Table 2; Fig.  1 a -c) .  Some  al leles were not  
found in this study: THO1 alleles 5 and 10, V W A  al leles  
13 and 21, SE33 al leles 35 and 36 (Br inkmann and Wie-  
gand 1994). 

We have observed  a var iant  al lele  l l a  in SE33 with a 
f requency of  0.5%. The  ef f ic iency data are shown in Table 
3. The single d i sc r imina t ion  indices  wil l  a lways  > 88% 
and the combined  mean  probabi l i ty  of  exc lus ion  reaches  
95%. Hardy-Weinbe rg  calculat ions  app ly ing  the cluster  
approach  (Rand et al. 1992) show no s ignif icant  devia t ion  
from equi l ib r ium (Table 4) for  all  3 systems.  

A compar i son  o f  the f requency profi les  for HumTHO1 
(Fig. 1 a) shows good  agreement  with other  Caucas ian  
popula t ions  (Edwards  et al. 1992; Wiegand  et al. 1993) 
using an R x C cont ingency  table (Chi-squared  = 8.24, P 
= 0.80; G-s ta t is t ic  = 8.64, P = 0.83). G o o d  homogene i ty  
was also found for H u m V W A  (Fig. 1 b) (Chi -squared  -- 
4.89, P = 0.97; G-sta t is t ic  = 5.10, P = 0.96). Some  minor  
dif ferences  were  found for  H u m A C T B P 2  (Fig. 1 c) com-  
pared  with the data f rom Wiegand  et al. (1993) and Poly-  
meropou los  et al. (1992). Al le le  f requencies  for  bins 4 and 
5 in the Croat ian  sample  and the Ge rman  sample  (Wie-  
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gand et al. 1993) show differences  f rom the US sample  
(Po lymeropoulos  et al. 1992) which  resul ted in a low 
P-va lue  (P < 0.05) whi le  the Croat ian and German  popu-  
la t ion samples  can be cons idered  as homogenous  (Chi- 
square = 6.94, P = 0.56; G-s ta t is t ic  = 7.08, P = 0.56). A l so  
al le le  11 a was not  found in the 2 other  studies. Some  of  
the differences observed  could  be due to the sample  sizes. 
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