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Isolation of a candidate gene for Menkes disease and evi- the 12-bp unit); and (4) the two-allele system based
dence that it encodes a copper-transporting ATPase. Nat on the argininerglycine substitution at position 11
Genet 3:7–13 in exon 1, in 87 trios (Cichon et al. 1995). The vari-

Wakamatsu N, Kobayashi H, Miyatake T, Tsuji S (1992) A ants tested in our study include all known variants of
novel exon mutation in the human b-hexosaminidase b sub-

the DRD4 gene that alter the amino acid compositionunit gene affects 3� splice site selection. J Biol Chem 267:
of the receptor and have a frequency of ú1% in Cau-2406–2413
casians. Genotypes were determined as described else-
where (Lichter et al. 1993; Nöthen et al. 1994a; Ci-Address for correspondence and reprints: Nathalie Ronce, Unité de Génétique,

Hôpital Bretonneau, 2 Boulevard Tonnellé, 37044 Tours Cédex, France. E-mail: chon et al. 1995).
ronce@med.univ-tours.fr None of the two-sided TDTs for the investigated poly-
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morphisms reached a P of õ.05. Because of the attempt0002-9297/97/6101-0032$02.00
to replicate the findings of Grice et al.(1996), the trans-
mission patterns of the DRD4*7R allele deserve special
consideration. A total of 58 parents were heterozygous
for the DRD4*7R allele. In these meioses the DRD4*7R
allele was transmitted 32 times and was not transmitted
26 times. This reveals a P of .26, by use of the one-sidedAm. J. Hum. Genet. 61:238-239, 1997
exact binomial TDT.

Nonreplication of Linkage Disequilibrium between For power calculations, we took the findings of Grice
the Dopamine D4 Receptor Locus and Tourette et al. (1996) as given. These investigators had performed
Syndrome three TDTs based on inclusion and exclusion of inferred
To the Editor: genotypes and two different diagnostic models in ex-

tended pedigrees; the range of transmitted DRD4*7RGrice et al. (1996) recently reported linkage disequi-
librium between the seven-repeat allele (DRD4*7R) alleles from parents heterozygous for this allele was

68%–73%. On the basis of our 58 heterozygous par-of the exon 3 VNTR polymorphic site at the D4 do-
pamine receptor locus and expression of chronic mul- ents, the exact randomized one-sided binomial TDT has

86%–98% power to detect transmission disequilibriumtiple tics and Tourette syndrome (TS). The study co-
hort encompassed 64 family trios each of which for a significance level of 5%.

The two-sided TDT for the Gly11Arg polymorphismconsisted of an affected person and two parents, of
whom at least one was heterozygous for the had a P of .06 (not corrected for multiple testing) on

the basis of the binomial test; only five parents wereDRD4*7R. Fifty-two of the trios stemmed from four
large TS kindreds; the remaining 12 were indepen- heterozygous, and in all five cases the wild-type allele

(11Gly) was transmitted to the index proband.dent nuclear-family trios. Grice et al. pointed out
that confirmation of their finding depends on either The Gly11Arg variant is seemingly in linkage dis-

equilibrium with the exon 3 VNTR polymorphism.replication or the identification of a transmitted func-
tional mutation. The following haplotypes bearing the 11Arg allele

were observed: 11Arg-DRD4*2R (n Å 2), 11Arg-In the present study we evaluated different geno-
types at the D4 dopamine receptor locus of £102 TS DRD4*6R (n Å 1), and 11Arg-DRD4*7R (n Å 2).

None of the haplotypes contained the DRD4*4R al-index probands and their parents. Subgroups of the
patients, encompassing children, adolescents, and lele, which is the most frequent (.69 of nontransmitted

parental alleles) among the VNTR alleles. The proba-young adults, have been described elsewhere (Hebe-
brand et al. 1993; Nöthen et al. 1994a, 1994b). By bility of nonobservation of the haplotype 11Arg-

DRD4*4R is low (.0033); however, on use of the two-use of the transmission-disequilibrium test (TDT)
(Spielman et al. 1993), the following polymorphisms sided TDT, the DRD4*4R allele in itself was not linked

or associated with TS (P Å .92). The two-sided TDTat the DRD4 locus were investigated: (1) the DRD4*7
allele, against all other alleles at the multiallelic for the haplotype consisting of the DRD4*4R and the

11Gly alleles revealed a P of .68. In conclusion, al-VNTR polymorphism in exon 3 (van Tol et al. 1992;
Lichter et al. 1993), in 102 trios; (2) the 13-bp dele- though there seems to be linkage disequilibrium be-

tween Gly11Arg and the exon 3 VNTR polymorphism,tion in exon 1, with 2% frequency of the deletion
allele in the German population (Nöthen et al. no indication for transmission disequilibrium in TS

was detected.1994a), in 102 trios; (3) the two-allele system in exon
1, encompassing an allele with a 12-bp duplication We conclude that in the families that we have stud-

ied there is no evidence that the DRD4*7R allele of(Catalano et al. 1993), in 102 trios (we found an
additional, third allele for the 12-bp duplication in the exon 3 VNTR is linked or associated with TS.
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receptor variants in the human population. Nature 358:Thus, we were not able to replicate the findings of
149–152Grice et al. (1996).
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