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Materials and Methods
ABSTRACT: Allele and genotype frequencies of DNA polymor-

Preparation of DNAphisms were determined in a population sample of Quechua (n 4
113) using the polymerase chain reaction (PCR). We report data

The biological samples analyzed consist of two hair-pulls withon the frequencies of HLA-DQa, YNZ22, 3′ApoB, HUMTH01 and
bulb from 113 unrelated individuals (both sexes) from the QuechuaHUMVWA31A alleles and the distribution of the different geno-

types. No significant deviations between observed and expected ethnic. DNA was extracted with Chelexe 100 using the method
numbers were found, thus assuming the Hardy-Weinberg equilib- described by Walsh et al. (2).
rium.

PCR Amplification and Typing
KEYWORDS: forensic genetics, HLA-DQa, YNZ22 (D17S5),
3′ApoB, HUMTH01, HUMVWA31A, Quechua population The HLA-DQa alleles were detected using the Perkin-Elmer

AmpliTypee kit was used. This procedure detects the allelic
sequence variation in the locus by hybridization of biotinylatedThe amplification of DNA sequences by means of polymerase
primers PCR product with immobilized allele-specific oligonucle-chain reaction (PCR) has provided a number of rapid approaches
otide probes (ASO), using a “reverse dot-blot” procedure.to determine DNA polymorphisms. Although many populations

YNZ22 and 3′ApoB are Minisatellite VNTR polymorphisms.have been studied using DNA polymorphisms, to date there is a
PCR amplification of 3′ApoB and YNZ22 were accomplished bycomplete lack of tetrameric STRs data of autochthonous South
the methods described by Boerwinkle et al. (3) and Batanian et al.American Indians. This paper presents data on the frequencies of
(4), and Walsh et al. (5), respectively, with some modificationsHLA-DQa, YNZ22, 3′ApoB, HUMTH01, and HUMVWA31A
introduced by us and described previously for Catalonian (NEalleles and the distribution of the different genotypes in a sample
Spain) sample studies (6,7). Detection of the different alleles, fromof Quechua population.
PCR-amplification products, were carried out by ethidium bromideThe Quechua is the language spoken today by the descendants
15 2 20 agarose gel electrophoresis (2% Seakem GTG-FMCeof the Incas, as well as by the tribes they conquered, in Peru,
agarose for YNZ22, and 3% NuSieve 3:1 FMCe agarose forEcuador, Colombia, and Bolivia. The center of Quechua is in the
3′ApoB), along with allelic ladders of a cocktail sample.highlands of Peru, Bolivia, and Ecuador, but it has spread to the

HUMTH01 and HUMVWA31A are tetrameric short tandemhighland areas of southern Colombia, northern Chile and Argen-
repeats (STRs), or Microsatellite VNTRs. PCR amplification wastina, the west coast of Peru, and the lowlands of Peru and Bolivia
achieved using the primers described by Edwards et al. (8) andon the east slope of the Andes Mountains. At present the Quechua
Kimpton et al. (9) respectively. Forward primers were labelled
with fluorescein amidite in 5′ position. The reaction assay and the
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TABLE 3—Genotype and allele frequency distribution at the 3′ ApoBTABLE 1—Genotype and allele frequencies distribution at the
HLADQa locus in a sample of 108 Quechua. locus in a sample of 107 Quechua.

Allele FrequencyAllele Frequency

1.1 1.2 1.3 2 3 4 31 33 35 37 39 41 43 45 47 49
31 — — 2 1 — — — 1 1 — 0.0231.1 — — — — 1 2 0.014

1.2 — — — — 1 0.005 33 — — 2 — — — — 3 — 0.023
35 12 15 5 1 — 3 5 2 0.2661.3 — — 1 1 0.009

2 — 1 — 0.005 37 14 5 — — 2 14 3 0.327
39 2 1 — — 3 1 0.0893 20 61 0.481

4 20 0.486 41 — — — — — 0.009
43 — — — — —-—

Exact Test: P 4 0.2135. 45 2 4 1 0.070
47 2 — 0.159
49 — 0.033

Except HLA-DQa, for the rest of loci we used a standard nomen- Exact test: P 4 0.1507.
clature for DNA fragments based on the number of repeats. All
PCR amplifications were performed together with negative and
positive control samples. TABLE 4—Genotype and allele frequency distribution at the

HUMTH01 locus in a sample of 108 Quechua.

Statistical Analysis Allele Frequency

The frequency of each allele for each polymorphism was calcu- 6 7 8 9 9.3
lated using the gene count method. Sample sizes vary in the differ- 6 4 28 — — 4 0.185
ent systems (HLA-DQa, HUMTH01, HUMVWA31A, n 4 108; 7 37 2 1 23 0.593

8 — — — 0.009YNZ22, n 4 103; 3′ APO B, n 4 107) due to missing data for
9 — 2 0.014some individuals. Possible divergence from Hardy-Weinberg equi-
9.3 7 0.199

librium (HWE) was determined by calculating the exact test pro-
Exact test: P 4 0.2264.posed by Guo and Thompson (12). The genotype linkage

disequilibrium was calculated using the updated version of GENE-
POP (13). From a forensic point of view, the power discrimination
(PD) (14) and the “a priori” chance exclusion value (CE) (15) were TABLE 5—Genotype and allele frequency distribution at the

HUMVWA31A locus in a sample of 108 Quechua.calculated.

Allele Frequency
Results and Discussion

14 15 16 17 18 19 20
14 — 2 1 — — — — 0.014For the five systems the genotype and allele frequencies in the
15 — 5 16 5 2 — — 0.153population analyzed are shown in Tables 1, 2, 3, 4 and 5. The HLA-
16 10 20 6 3 2 0.319DQa analysis demonstrated 7 expected genotypes, representing 17 17 10 4 — 0.343

products of 6 alleles. Alleles 3 and 4 present the highest frequencies 18 3 2 — 0.120
with a 96.8% of total. YNZ22 polymorphism presents 8 genotypes 19 — — 0.042

20 — 0.009representing products of 6 alleles, of which allele 4 presents the
highest frequency (80%). At the locus 3′Apo B, 20 genotypes were Exact test: P 4 0.1165.
observed corresponding to 8 alleles. The sum of frequencies of
alleles 37, 39 and 49 represents the 75.4% of the total. The
HUMTH01 system presents 6 genotypes, product of 3 alleles, with

been observed 12 genotypes corresponding to 5 alleles. The allelesthe highest frequencies in allele 7 (61%). For HUMVWA31A has
16, 17 and 18 represents the 90.9% of the total allelic frequency.

For all the polymorphisms analyzed the distribution of the geno-
types are in Hardy-Weinberg equilibrium. An inter-class correla-TABLE 2—Genotype and allele frequency distribution at the YNZ22
tion test analysis demonstrated that there is no detectable evidencelocus in a sample of 103 Quechua.
for correlation between the alleles at any of the pair-wise compari-

Allele Frequency sons of the five loci. The allele frequencies obtained in the Quechua
population for all the polymorphisms clearly differ from Caucasoid

1 3 4 5 6 7 8 9 10 11
populations studied by us (6,7,16,17). Amerindian samples have1 — — 2 — — — — — — — 0.009
been analyzed only for HUMTH01 and 3′Apo B systems. For3 2 10 — — — — — 1 — 0.073

4 69 7 3 6 — — 2 1 0.820 HUMTH01, Quechua differ significantly from Eskimos and Mexi-
5 — — — — — — — 0.034 can-Americans (18). They also differ for 3′Apo B from Pehuenche
6 — — — — — 0.015 and Dogrib Indians (19). The PD and CE values observed for7 — — — — — 0.029

the five systems are shown in the Table 6. The observed allelic8 — — — — — —-—
9 — — — — —-— frequencies and the theoretical “a priori” forensic values (PD, CE)

10 — — — 0.015 are lower than previously described for European populations
11 — — 0.005 (6,7,16), thus these systems seem less informative for Legal Medi-
Exact test: P 4 0.6550. cine purposes in the Quechua population.
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17. Huguet E, Gené M, Corbella J, Moreno P. Distribution of the HLA-torical Dictionary. Greenwood Press, New York, 1991.
DQa alleles and genotypes in a sample of a population from Barce-2. Walsh PS, Metzger DA, Higuchi R. Chelex 100 as a medium for
lona (Spain). Hum Herd 1993;43:326–8.simple extraction of DNA for PCR-base typing from forensic mate-

18. Nellemann LJ, Møller A, Morling N. PCR typing of DNA fragmentsrial. Biotechniques 1991;10:506–13.
of the short tandem repeat (STR) system HUMTH01 in Danes and3. Boerwinkle E, Xiong W, Pourest E, Chan L. Rapid typing of tan-
Greenland Eskimos. Forensic Sci Int 1994;68:45–51.demly hypervariable loci by the polymerase chain reaction: Appli-

19. Deka R, Chakraborty R, De Croo S, Rothamer S, Barton SA, Ferrellcation of the apolipoprotein B 3′ hypervariable region. Proc Natl
RE. Characteristics of polymorphism at a VNTR locus 3′ to theAcad Sci USA 1989;86:212–6.
apolypoprotein B gene in five human populations. Am J Hum Genet4. Batanian JR, Ledbetter SA, Wolff RK, Nakamura Y, White R,
1992;51:1325–33.Dobyns WB, et al. Rapid diagnosis of Miller-Dieker syndrome and

isolated lyssencephaly sequence by the polymerase chain reaction. Additional information and reprint requests:
Hum Genet 1990;85:555–9. Prof. Dr. P. Moreno

5. Walsh PS, Erlich HA, Higuchi R. Preferential PCR amplification of Department of Animal Biology
alleles: mechanisms and solutions. PCR methods and applications Section of Anthropology
1992;1:241–50. Faculty of Biology
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