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A workshop on Collaborative Networks in Substance 
Abuse Genetics was held on October 2. 1993 as part of 
the World Congress on Psychiatric Genetics. Workers 
from several international and US centers discussed 

means whereby progress in defining genetic components 
to drug abuse vulnerability could be enhanced by col- 
laborative work. 

These workers reached substantial agreement that 
collaborative effort to provide DNA from well- 
characterized affected siblings and twin pairs with delin- 

ed substance histories for molecular genetic studies 

would provide one of the most exciting collaborative 
possibilities that could yield power in approaches to the 
difficult problems raised by drug abuse genetics. 

Attendees provided substantial consensus concerning 

a number of considerations in reaching this conclusion: 

0 Current evidence from family. adoption, and twin 
studies provides fairly strong support for genetic 

components to interindividual differences in 
vulnerability to drug abuse. However, no current 

evidence absolutely excludes the possibility that 
some of the tindings of genetic components could 

arise from inheritance of genetically-determined 
disorders that are commonly comorbid with drug 
abuse. such as alcohol abuse or antisocial person- 
ality. 

l Genetic influences on several features of the 
drug/human interaction are possible. Drug metab- 
olism. mechanisms of drug-induced behavioral 

reward, motivation to initiate drug use and the 
extent of addiction are each possible features 
susceptible to interindividual genetic differences. 

Not all of the genes that contribute to inter- 
individual differences in drug abuse are necessaril) 
identical to each of the genes that contribute to 

interindividual differences in vulnerability to aXco- 
holism. 
Because of the striking secular trends in substance 
abuse, studies in individuals from the same genera- 

tion, such as twin and sibling pair. are more like11 
to be successful than detailed family pedigree stud- 
ies. 

Defining genetic influences in drug abuse will 
facilitate definition of environment;11 influences in 
this disorder. 

Many open questions were clearly recognized. Dif- 
ferent genes could contribute differentially to different 
features of drug abuse vulnerability and consequences. 
Interindividual differences in initiation of use. experi- 

mentation with drugs, pharmacological effects of indi- 
vidual drugs. continuation of use, patterns of use. 
development of tolerance, withdrawal. physical com- 
plications, and comorbidity with antisocial personalit> 

and/or alcoholism were each mentioned as possible 
behavioral and pharmacologic substrates for Inter- 
individual differences. Longitudinal studies could help 
to assess some of these variables. Population-based ap- 

proaches, studies of subjects who do not respond to 
drugs, and quantitative trait locus approaches in animal 
models could aid in identifying important genes con- 
tributing to specific features of substance abuse 
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vulnerability. Realization was strong that careful clini- 
cal characterization of drug users is a key to the ability 
to identify genetic predispositions. Recognition that the 

most frequent phenotype in the community may be the 

polysubstance abuser was also noted. 
Attention of this group focused on means whereby 

specific gene contributions could be identified through 
candidate gene or even positional cloning strategies. 

Molecular genetic strategies were focused on association 
by the lack of pedigrees manifesting pure, multi- 
generational drug abuse. Linkage method application to 
sibling pairs also received substantial support. The 

availability of large clinically-characterized twin sam- 
ples through the Vietnam Era Twin Study, as well as 
Minnesota, Virginia, St. Louis, and Australian twin 
samples, and smaller numbers of affected sibling pair 

samples from other genetics studies, provides potential 
populations of drug-abusers and non-abusers. Studies of 
dizygotic twin pairs discordant for substance abuse 

phenotype would eliminate the confounding possible ef- 

fects due to ethnic variability in gene markers that can 
provide false-positive effects in small association stud- 
ies. Studies of monozygotic twin pairs concordant for 
substance abuse phenotype would significantly enhance 

confidence that the studied phenotype was genetically 
mediated, since much of the environmental impact on 
drug abuse phenotype appears to derive from en- 
vironmental influences not shared between members of 

twin pairs. Twin samples provide control even for some 
of the rapidly-changing drug abuse demographics and 
epidemiology. The availability of these clinical popula- 

tions will be likely to coincide with other developments: 

l Improvements in understanding association strat- 
egy application to studying disorders likely to be 
polygenic. 

0 Identification of more numerous markers for more 
candidate genes, and for more closely-spaced 
anonymous chromosomal loci. 

0 ‘Multiplex’ approaches to allow more rapid com- 
parisons of marker frequencies in DNA samples 
from groups of substance abusers and controls. 

Availability of polymerase-chain reaction based 
methods for detecting simple sequence repeat 
polymorphisms, for example, makes the possibility 
of examining marker frequencies in pools of abus- 

ing and pools of non-abusing individuals in two 
reactions. 

There was thus broad consensus that collaborative ef- 

forts in drug abuse genetics are now warranted by the 
possibility of producing exciting results. Such collabora- 
tions could provide DNA from well-characterized 

monozygotic and dizygotic twin pairs with and without 

substance histories in themselves and their families for 
association and linkage studies. Availability of these 
DNAs would greatly expand the number of candidate 

genes that could be tested in these individuals, and 

would allow validation of methods for testing samples 
from pools of affected and unaffected subjects. Par- 
ticipants recognized that this work would result in data 
that should stimulate improved mathematical means for 

theoretical and practical analyses of association data. 
These studies could provide an exciting collaborative 
array that could yield power in approaches to the dif- 
ficult problems raised by drug abuse genetics. 


