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alcohol abuse or dependence. The data for 
unaffected individuals did not show evi- 
dence for association of the DRD2 gene 
with alcoholism. 

Sib-pair analyses also provided no ev- 
idence of linkage (1, 8) .  Noble quotes 
two studies using sib-pairs (9, 10). As 
discussed in our paper (I), the first pro- 
vided no evidence for linkage with the al- 

Genetics of Alcoholism coho1 dependence syndrome; all of the 
~utative evidence for linkage with heavv 

We disagree with the interpretations of 
Ernest P. Noble (Letters, Science's Com- 
pass, 28 Aug., p. 1287), of the results of 
our recent study (I). The Collaborative 
Study on the Genetics of Alcoholism (CO- 
GA) tested the hypothesis that the D2 
dopamine receptor gene (DRD2) TaqI-A 
polymorphism was associated with alco- 
holism. We used the transmission disequi- 
librium test (TDT), a family-based method 
that compares alleles transmitted by het- 
erozygous parents to their affected off- 
spring with the alleles that could have 
been (but were not) transmitted (2). Be- 
cause the TDT uses control alleles and 
does not use control individuals, Noble's 
discussion of the supposed problem with 
controls in the COGA study is not relevant 
to our results. 

We tested individuals defined as alco- 
hol-dependent by any of three criteria: 
those of the Diagnostic and Statistical 
Manual of Mental Disorders (DSM), 4th 
edition (3); the International Classification 
of Disease, 10th edition (4) ;  and "COGA 
criteria" [alcohol dependence by DSM-111 
(revised) criteria (3, plus definite alco- 
holism by Feighner criteria (6)]. In no case 
was there any evidence that the TaqI-A1 al- 
lele was associated with alcoholism. Tests 
of a more informative simple tandem re- 
peat polymorphism (STRP) marker in in- 
tron 2 were also negative. In light of the 
controversy surrounding this hypothesis, 
we tested the hypothesis in multiple ways; 
none of these tests provided evidence for 
either linkage or association of the DRD2 
gene with alcohol dependence. 

To avoid missing any potential associ- 
ation, we also examined unaffected indi- 
viduals in these families and again found 
no evidence of association (1). Noble ap- 
pears to misinterpret our definition of un- 
affected in this part of our study. Unaf- 
fected individuals had 0, up to 4, or up to 
8 of 37 symptoms collected in the inter- 
view instrument, the Semi-structured As- 

" 
drinking came from one large sibship an- 
alyzed with no correction for non-inde- 
pendence (9). Neither the remaining fam- 
ilies nor the replication sample gave any 
evidence for linkage (9). The other study 
(10) notes a nearly significant @ = 0.06) 
result by one technique that could not be 
replicated by more powerful analyses, in- 
cluding TDT, and therefore represents a 
negative report, in line with ours. An ear- 
lier study by the same group also found 
no linkage, although reporting a popula- 
tion association ( I  I). 

In summary, our study used a powerful 
method of analvsis that avoids the maior 
pitfall of previous association studies, the 
proper matching of controls. It yielded no 
evidence that the DRD2 TaqI-A1 allele or 
an STRP in the same gene is associated 
with alcoholism. 
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h n T y  P I i a ~ ~ ~  w. Amplification of a 
158-bp fragment of the human Alactoferrin gene. Human 
genomic DNA and mouse genomic DNA were combined 
in a decreasing ratio. 

Advanhq Plw combines the new 
AdvanTaq DNA Polymerase for sensitive; 
robust amplification with TaqStart 
Antibody for increased specificity and 
yield. Use AdvanTaq Plus instead of Taq 
for retiible, consistent performance with 
l i i e  or no optimization or additional steps 
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