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DRPLA CAG repeats in an Italian population sample: evaluation

the range 6–25 CAG repeats. The alleles .18 repeats were moreof the polymorphism for forensic applications. J Forensic Sci 1998;
frequent in population of Asian and Pacific origin in comparison43(2):410–412.
with Africans and Caucasians: the parallel decreasing incidence
of DRPLA from Japanese to Caucasian to African populationsABSTRACT: The DRPLA CAG repeats polymorphism has been

studied in an Italian population sample. PCR amplification, manual agrees with the proposition (6) that larger alleles in the Japanese
PAGE and silver staining were employed. A total of 16 different population constitute a source for expansion to the disease-causing
alleles, spanning the range from 5 to 21 CAG triplettes, was

range. We have analyzed a sample of Italian population to evaluateobserved. The heterozygosity was 0.81 and no significant deviation
the polymorphism of DRPLA locus; besides, to verify the forensicfrom Hardy-Weinberg equilibrium was found. 81 meioses from par-

entage testing were also analyzed and a Mendelian pattern of potential of this STR, 81 meioses from parentage testing, PCR
inheritance was observed in all cases. In addition, we could success- sensitivity and forensic samples were submitted to the study.
fully type DRPLA locus in some forensic specimens, 1 ng of DNA
allowing clear definition of alleles. The authors conclude that the
DRPLA CAG repeats analysis may be useful for forensic applica- Materials and Methods
tions.

Blood samples from 200 unrelated healthy individuals from the
KEYWORDS: forensic science, dentatorubral-pallidoluysian atro- Bologna area were extracted using “salting out” method (7).phy, polymorphism, polymerase chain reaction, CAG repeat, popu-

In addition 30 forensic samples aging from 1 week to 6 yearslation genetics, Italy, DNA typing
were analyzed: DNA was recovered with Chelex 100 (8) from 8
blood stains, 6 semen stains and 6 buccal scrapings; from 2 ciga-

Short tandem repeats (STR) loci are highly informative poly- rette butts the Chelex extracts were concentrated using Centricone
morphic markers that are gaining popularity for genetic identifica- 100 tubes (9); an organic extraction procedure was applied to 4
tion. The Dentatorubral-pallidoluysian atrophy (DRPLA) is an hair roots (10) and to 4 paraffin embedded tissues (11).
autosomal dominant neurodegenerative disorder more common in A commercial kit (ACESe 2.0+ Human Quantitation System,
Japan and rare in other parts of the world (1–3), that results associ- Gibco BRL, Bethesda, MD) was employed according to manufac-
ated with an unstable CAG-repeat expansion in a gene located on turer’s instructions to estimate DNA content. PCR was performed
chromosome 12p (1,4). Recent studies via PCR (1,3,5) have in a Thermal Cycler 480 (Perkin Elmer Cetus) with 10–20 ng of
reported that the normal population at the DRPLA locus is very genomic DNA derived from blood donors in a 25 mL reaction
polymorphic (heterozygosity . 80%) with bimodal distribution volume containing amplification buffer, 1.5 mM MgCl2, 100 mM
ranging between 7–25 CAG repeats that are inherited under Men- dNTPs, 1 unit of Taq DNA Polymerase (Amplitaq, Perkin Elmer
delian rules, while affected individuals have a range between Roche, USA) and 0.2 mM of each primer: 5′CACCAGTCTCAA-
49–75 repeats; intermediate alleles were not observed. Analysis CACATCACCATC, the same forward primer of the original pair
(3) of the distribution of CAG repeats at the DRPLA locus in 10 of Li et al. (5) for clone CTG-B7 (PC/GENE sequence 699-722);
geographically and ethnically diverse populations: 3 of African 5′CAGGGAGGGAGACATGGCGTAAG, corresponding to PC/

GENE sequence 886-864, external to the original reverse primer
(PC/GENE sequence 839-816).1DNA analyst, Biologist, Ph.D. students and Professor, respectively,

Department of Medicine and Public Health, Section of Legal Medicine, PCR conditions for 30 cycles were: 948C-1 min, 558C-1 min,
University of Bologna, Italy. 728C-1 min with final extension of 728C for 10 min. PCR products

2DNA analyst and Biologist, respectively, Malpighi Hospital Labora- were resolved on a 8% polyacrylamide horizontal native gel astory, Section of molecular and serological typing, Bologna, Italy.
described by Allen et al. (12) and silver stained according toReceived 8 May 1997; and in revised form 12 Aug 1997; accepted 15

Aug. 1997. Budowle et al. (13). For determination of number of CAG repeats,
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FIG. 1—Frequency distribution of CAG repeat at DRPLA locus in the Italian population sample.

some samples were amplified with a radiolabeled primer and com- tests and other STR analysis. This confirms the previously reported
meiotic stability exhibited by the normal range allele. With DNApared with a sequenced allelic ladder.

Statistical analysis for Hardy-Weinberg equilibrium was per- quantitation assays PCR sensitivity was of 1 ng and, from all the
forensic specimens investigated, sufficient DNA was obtainedformed using an exact test (14) based on a Markov chain method

to estimate the exact p-value. The standard error of this estimate allowing a correct typing (data not shown). In conclusion PCR
analysis of the CAG repeats at DRPLA locus may be useful foris also reported. The Polymorphism Information Content (PIC)

(15) and the heterozygosity value (h) (16) were calculated as previ- forensic applications.
The rare chance of detection of a mutant allele may be in itselfously described. An R 2 C contingency table was used to test

homogeneity of the allele frequency distribution between different of great value for individual diagnosis in criminal investigations.
If it occurred in a paternity test, the interested person should bepopulations: the allele frequencies for Caucasian and Japanese

samples were calculated from histograms published by Deka et al. informed in any case, either of a pathological range (in an unrecog-
nized desease) or of an intermediate range for which there is risk(3) and Nagafuchi et al. (4).
of transmitting a longer repeat (17).
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