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Abstract We found a null allele for the marker  Afm175xg3,  
at locus D17S795,  due to p r imer  b inding  failure,  which  
makes  this p o l y m o r p h i c  marke r  unsui table  for genet ic  and 
forensic  studies.  This  p rob lem can be  ove rcome  by  de- 
s igning two new primers .  
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Introduction 

D N A  po lymorph i sms  due to di-, tri- or te t ranucleot ide  
repeats  (microsate l l i tes)  are power fu l  tools for  genet ic  
analysis  and forensic  appl ica t ions  due to high he terozy-  
gosity,  easy  and speedy  ident i f ica t ion and re l iabi l i ty  [1 -  
4]. 

In the po lymorph ic  marke r  Afm175xg3  we ident i f ied  a 
"null  al lele",  in addi t ion to those p rev ious ly  descr ibed  by 
G y a p a y  et al. [5], that makes  this sys tem unre l iable  for ge-  
netic and forensic  analysis .  We suggest  how to ove rcome  
this p roblem.  

Materials and methods 

As part of an independent population study, we examined 13 fam- 
ilies with markers Afm175xg3, at locus D17S795 (EMBL Ac 
Z16771) and Afml07yb8, at locus D17S789 (EMBL Ac Z16583) 
[5]. 

DNA was extracted from venous blood using published tech- 
niques [6]. DNA amplification was performed for 25 cycles con- 
sisting of 30 s at 94°C, 60 s at 55°C and 150 s at 72°C on a Gene 
Amp PCR System 2400 (Perkin Elmer). PCR amplifications were 
carried out in a total volume of 25 btl containing 30-60 ng of ge- 
nomic DNA, 50 pM of each primer, 1.5 mM MgCI2, 0.2 mM 
dNTPs, 50 mM KC1, 10 mM Tris-HC1 pH 7.0, 0.1% Triton X-100 
and 2.5 U Taq polymerase (Promega). For the analysis, the fol- 
lowing primers were used: 

M. Mochi (N~) • M. L. Valentino • P. Montagna 
Istituto di Clinica Neurologica, Universit~t di Bologna, 
Via U. Foscolo 7, 40123 Bologna, Italy 

Afm 175xg3, CA strand: TTTTCATGCGCTATCTCCAG 

Afm 175xg3, GT strand: TGAGTTGTTAGCAATACTCGTAGG 

Afro 107yb8, CA strand: ACTCCAAATCAAGTTTGTACTGAGA 

Afm 107yb8, GT strand: CTGCATACGAAGGGTAGGAC 

as previously described [5]. 
Moreover, we synthesized to new primers (Pharmacia Biotech) 

external to Afro 175xg3 named "Long" primers as follows: 

"Long" CA strand AGCTCTAACCATGTGCTAAG 

"Long" GT strand CTTCCATTAATATACCATAT 

which produced fragments 43 bases longer than the corresponding 
normal ones. 

The PCR products were separated on 4% MetaPhor agarose 
(FMC) in TBE 1 × and stained with ethidium bromide. Electro- 
phoresis was performed for 7-8 h at 10V/cm. 

Results and conclusions 

The po lymorph ic  d inuc leo t ide  repeat  Afm175xg3  re- 
vea led  an anomalous  segregat ion in nine famil ies ,  incon-  
sistent with mende l i an  inheri tance.  Both the high fre- 
quency of  the trait and its t ransmiss ion  also by the mother  
exc luded  i l legi t imate  progenies .  The pat tern of  t ransmis-  
sion is compat ib le  with the presence  of  a "nul l"  al lele  (al- 
lele 0). The indiv iduals  who were  he te rozygous  for al lele  
0 seemed  to be homoz ygous  for the normal  allele, and the 
h o m o z y g o u s  indiv iduals  gave  no ampl i f ica t ion  products  
(Fig. 1 A).  In a sample  of  42 unrela ted member s  f rom 13 
examined  famil ies  (one m e m b e r  for each fami ly  and 29 
spouses)  we found two homozygo te s  for the al lele  0 and 
nine heterozygotes ,  g iv ing  an al lele  f requency of  0.15 
(13/84) (Table 1). This f requency m a y  be b iased  because  
we were not  able  to d iscr iminate  be tween  a true homozy-  
gous and a he te rozygous  indiv idual  for the al lele 0 if  seg- 
regat ion  analysis  is not  informat ive  (for instance,  if  par-  
ents and chi ldren all appear  homoz ygous  for the same al- 
lele). The frequencies  of  normal  alleles,  ca lcula ted  in the 
same unrela ted indiv iduals  with known  genotypes ,  but  
obv ious ly  with the same bias  repor ted  above,  are l is ted in 
Table 1. 



M. Mochi et al.: Null allele for Afm175xg3 

Fig. 1 PCR amplification of 
the microsatellite repeat poly- 
morphism Afm175xg3. The 
genotypes are shown in figure 
1A and lB. A) amplification 
using primers previously de- 
scribed by Gyapay et al. [5]. 
B) amplification using newly 
synthesized primers ("long") 
on the same individuals as (A), 
numbers 1-6. C) pedigree of 
analysed family. The alleles* 
are not visible in 1A due to 
binding failure of the CA- 
primer 
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Table 1 Allele frequencies at locus D17S795 

Agm 175xg3 "Normal" primers Afml75xg3 "Long" primers 

Allele bp n freq. Allele bp n freq. 

0 0 13 0.15 - - - 
1 105 4 0.05 1 148 5 0.06 
2 107 13 0.15 2 150 14 0.17 
3 109 8 0.10 3 152 6 0.07 
4 1ll 8 0.10 4 154 12 0.14 
5 113 5 0.06 5 156 3 0.04 
6 115 6 0.07 6 158 7 0.08 
7 117 18 0.21 7 160 22 0.26 
8 119 3 0.04 8 162 9 0.11 
9 121 6 0.07 9 164 6 0.07 

Total 84 84 

All families carrying this "null" allele were also tested 
for a closely linked marker (Afml07yb8,  at locus D17S789, 
0 cM from Afm175xg3)  and showed a typical mendelian 
segregation and a correct cosegregation of  the two mark- 
ers (data not shown). 

There are three possible explanations for this finding: 
1) a microdeletion encompassing the analysed sequence, 
2) an expansion too long to detect or 3) a polymorphic  site 
in a primer which prevents normal binding. To discrimi- 
nate between these three possibilities we designed two 
new primers, external to the ones used previously. The re- 

sults are shown in Fig. 1 B. Fragments obtained by means 
of  these latter primers are 43 bases longer (Fig. 1 A) as ex- 
pected by primer design, and show a mendelian segrega- 
tion (Fig. 1 C), supporting the hypothesis that the null al- 
lele is due to a primer binding failure. We therefore ruled 
out the presence o f  a total or partial deletion and the pres- 
ence of  an extreme expansion. By varying the primer 
matches we also determined that the observed modifica- 
tion involved the CA strand. Using these two new primers 
on the same sample, we estimated the allele frequency at 
locus D17S795 (Table 1), that represents, in this case, the 
true frequency of  the repeat polymorphism alleles. The 
frequency assigned to the allele 0 by "normal"  primer 
analysis (Table I) is divided uniformly between the other 
alleles, excluding an association with a particular repeat 
expansion (e.g. linkage disequilibrium). In some cases 
(alleles 3 and 5) the observed number  (n) is greater using 
"normal"  as opposed to " long" primers. This is due to the 
fact that all but one of  the individuals considered to be ho- 
mozygous  for a normal allele (based on a similarly ho- 
mozygous  progeny) were found to be heterozygous with 
the new primers (and consequently they were heterozy- 
gous also for the null allele by the former analyses). 
Therefore, the CA strand polymorphism frequency is also 
greater (ca. 0.25). In conclusion, the analysis of  the repeat 
polymorphism at locus D17S795 remains a useful and re- 
liable system, but requires a careful selection of  appropri- 
ate primers. To avoid errors in individual genetic charac- 
terization as described here we suggest carefully testing 
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each new microsatell i te on as many  families as possible to 
verify correct mende l ian  segregation. 
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Oehmichen M, Kirchner H (eds) (1996) The wound healing 
process - forensic pathological aspects. Schmidt-R6mhild-Verlag, 
Ltibeck, 344 pages, DM 48.-. ISBN 3-7950-0310-5 

The wound healing process including estimating wound age and 
distinguishing intravital from postmortem processes is a topic of 
forensic practice and a particular focus of forensic research. Many 
other medical disciplines do research on this complex topic with 
other goals. This book is a presentation of previous and new inter- 
disciplinary results without claiming completeness. It presents the 
experience of the pathogenetic background of wound repair and 
describes possibilities of estimating wound age. 

The individual chapters are mainly based on lectures given at 
the 5th Ltibeck Congress of North German Forensic Scientists in 
1994. The individual papers include dermatological, pathological 
and surgical aspects, functions and effects of various humoral fac- 

tots such as cytokines and interleukines, cathepsin D, proteinase 
inhibitors, ions, prostaglandins, and cell adhesion molecules, cel- 
lular reactions such as RNA/DNA synthesis of epidermal basal 
cells, reaction of platelets, mast cells, macrophages, erythrocytes, 
hemoglobin degradation and synthesis and extracellular distribu- 
tion of collagen. Finally the book deals with the forensic applica- 
tion of wound age estimation including vital and supravital reac- 
tions, estimating the age of hematomas in living subjects based on 
spectrometric measurements, time-dependent morphological alter- 
ations of injection marks, and early vital reactions in bleedings 
of the laryngeal muscles after laryngeal injuries. This recom- 
mendable book therefore gives an up-to-date overview of time- 
dependent mechanisms of wound healing for forensic theory and 
routine practice. 

B. Brinkmann, Miinster 


