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1. INTRODUCTION

Genetic variation at loci containing short tandem repeats (STR) have been demonstrated to be highly
informative for purposes of humanidentification and for the study of population structure [1, 2]. We
describe here studies on two STRloci and their expression in three New Zealand populations.

HUMFABPis the genefor humanintestinal fatty acid binding protein [3]; it is located on chromosome4 at

q31. STR variation is found in an ATT trinucleotide repeat at the 3’ end of intron 2. Eight alleles, defined
by sequences containing 8-15 repeats, were identified in the survey by Edwards et al of four US
populations (Euro-americans, Afro-americans, Mexican-americans, and Asian-americans).

HUMTHO1is the gene for humantyrosine hydroxylase [4]; it is located on chromosome 11 at p15. STR

variation is found in a CATT tetranucleotide repeat in intron 1. The Edwards survey identified eight

alleles defined by sequences contain 5-12 repeats. One of these alleles is anomolous: the THO1*10 allele

contains a single base deletion in one of the repeat units and Is referred to as the 10-1 allele.

FABP and/or THO1 typing has been performed on over 250 individuals representing US and New Zealand

populations. The three New Zealand populations studied are:

Maori The original peoples of new Zealand; samples were collected from unrelated individuals from

North and Southisland.

Samoan The original peoples of the Samoanislands (Polynesia) located approximately 3000 km
northeast of New Zealand. Samples were collected from Samoansresiding in New Zealand.

Caucasian Migrants to New Zealand from Europe, mostly of British extraction. Samples were collected

from unrelated individuals in the Christchurch area of the South Island.

2. METHODS

The amplification and typing conditions used were those defined by Edwardset al [1,2] with the exception

of one primer being end labelled and amplification products run on 5% M13 sequencing gels. Allelic

Bands were revealed with autoradiography.

3. STR TYPING RESULTS

The use of the M13 sequenceas a sizing ladder allowsallelic band sizes to be assigned with single base

resolution; any deviations in allele size are readily noted. Under the electrophoretic conditions used, no

differences in allele band mobility were noted between PCR products end-labelled on either primer.

FABPtyping patterns typically show a major and minor band for eachallele; the two bandsdiffer in length

by a single base. The absolute bandsizes indicate that the larger band is one base longerthan the

expected sequence; we demonstrated this experimentally. The double banding does not introduce

ambiguity into typing although it can confoundthe typing of mixtures as might be encountered in case

samples.

We have encountered oneindividual, an Hispanic , who appears to possess three FABPalleles; the

nominal type would be 10, 13, 14. The sequencesof each of the allelic PCR products have been

determined. The sequencesof the flanking regions in each are identical and the STR regionsdiffer only
in repeat number. This is consistent with a gene duplication on one chromosome.
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The THO1 patterns show single bands for each allele. Each allelic band sizes one base longer than the

nominal allele size based on sequence; the addition of an extra base at the end of each PCR product

appearsto be virtually complete. All "THO1*10" alleles sized as *10-1; no true THO1*10s were observed.

4. POPULATION STUDIES

Table 1 FABP ALLELE FREQUENCIES(%)

NZCau Am-Ind Maori

Het (%)

DP (ca%) 
Table 2 THO1 ALLELE FREQUENCIES(%)

Allele NZCau Maori

46

Het (%) 83

DP (ca%) 94 
There was no evidenceof interloci allelic association.
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5. SEQUENCE ANALYSIS AND STABILITY OF THE VARIANTS

Allelic sequences at FABP and THO1 loci were analysed to determineif there was sequence

microheterogeneity within the length defined alleles.

FABP

Representative samples of FABP*10 (n=7) and FABP* 13 (n=6) were sequenced.

In every case no variation is seen in the repeat units nor in the flanking sequences. As noted

elsewhere the individual exhibiting each of the three alleles was sequenced. The sequences there
also identical, variation only observed in numberof repeats.

THO1
Sequence analysis of the *10-1 allele in caucasians (n=4) shows a deletion of a T in a core repeat
unit. The sequencesof the *9 and *10-1 “11 alleles can be represented thusly:
*9Q *™""TCATT] 9 keke

*10-1 ****"(CATT] , CAT [CATT], *****
*14 **1CATT] wo

Sequence analysis of the 10-1 allele in Maoris (n=4) shows the same base deletion at the same

site. Thus the “10-1 allele in caucasians and Maorisis identical at the sequencelevel.

6. IMPLICATIONS FOR ALLELIC STABILITY AT THO1

The common sequence of the *10-1 allele in caucasians and Maoris indicates that a mutation giving rise

to its existence predates the splitting of these two populations. Moreover these sequence data provide
evidence ofallelic stability at the THO1 locus. Genetic variation at STR loci is believed to be generated by

sequenceslippage during strand replication in meiosis and or unequal crossing over. Both processes

would be expected to yield x-1 variants of the other alleles, *10-1 alleles with the deletion site in different

repeat units, and a true “10 allele.

That none of these products were observedin this diverse population sampling indicates that neither

process occursat significant frequency. This observation is consistent with the mutation rate estimated by

Edward etal of 3.5 x 10-"[4]. It is to be expected that as the numberof individuals tested at the THO1

locus increases, that some of these variants may appear at low frequency. When observed these rare
variants can be used to estimate the age of the THO1 polymophisim.

7. CONCLUSIONS

1. All three New Zealand populations are in Hardy-Weinberg Equilibrium at both loci.

2. The heterozygosity levels found are comparable with other reported populations.

3. The sequence deletion of the *10-1 repeat commonto caucasian and Maori indicates an ancient

origin of the allele.

4. Non templated single base addition can be removed by Klenow at certain loci.
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