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Neurobiological systems involved in alcohol addiction:
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Effect of ethanol on glutamatergic neurotransmission:
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Anti-craving drugs: 
Effect of acamprosate on NMDA receptor activity and withdrawal
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Glutamatergic neurotransmission
(candidate genes selected for analysis are indicated by a bold frame)

Animal models:
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Schematic representation of the genomic organization of NR2A and mGluR5
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Alcohol-Dependent Adult Patients and Controls and Adolescent Trio Sample
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Comparison of Severity of Alcohol Dependence in Study 1 vs Study 2
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Statistical modeling overview



Reduction of 21 
to 17 SNPs (r>0.7)

Genewise assessment 
of SNPs

Gene-wise multiple logistic regression analysis

Logistic analysis with 
multi-SNP  related 
dummy covariables
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Logistic regression 
analysis

Identification of parameters 

Building protective
and risk group

Calculating Odds Ratios
between „extreme groups“
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Identification and Analysis of Extreme 
Genotypes for Alcohol Dependence in 

Study 1 and Study 2
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Association Analysis and Replication of NR2A With Genetically Enriched 
Phenotypes of Alcohol Dependence
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Analysis of the Role of NR2A in Initiation and Risky Drinking in
Adolescent Trios



Conclusion:

Genetic variations in NR2A have the greatest 
relevance for human alcohol dependence among the 
glutamatergic genes selected for their known alteration 
of alcohol effects in animal models.
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We investigated genetic 
variations in PIK3R in 
145 family trios consisting of 
15-16 year old adolescents 
and their parents.

Does phosphatidylinositol 3-kinase p85 (PIK3R) contribute to patterns of 
risky alcohol drinking in adolescents ?
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Genomic organization, SNPs and haplotypes of PIK3R



Lifetime prevalence 
drunkenness

Maximum amount 
of drink/occasion

Gender-specific association of PI3Kinase htSNPs with risky drinking behaviour in adolescents
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Conclusions:

Our findings highlight a previously unknown 
relevance of PIK3R1 genotypes for alcohol use 
disorders and might help discriminate 
individuals at risk for alcoholism.
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Increased tolerance to the 
effects of alcohol was shown to 
be associated with an increased 
risk for alcoholism in humans 
and was observed in protein 
tyrosine kinase (PTK) fyn 
knockout mice.

We carried out an association 
analysis of PTK fyn genotypes 
in sample 1 (Mainz and 
Muenchen).

Are Genetic Variations of Protein Tyrosine Kinase fyn 
associated with Alcohol Dependence ?

PSD 95 Ca2+ + 
Calmodulin



Protein Tyrosine Kinase “fyn”: 

Comparison of Genotypes and Allele Frequencies of SNP T137346

Genotype Frequencies of SNP T137346C in Selected Phenotypes

Schumann, G. et al. 2003



Conclusions:

Our results indicate a possible association
of alcohol dependence and alcohol 
dependence phenotypes with a genotype of 
the SNP T137346C of the PTK fyn.
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We performed an identification and genetic analysis of 
variations of glutamatergic signal transduction in 
alcohol dependent patients and adolescents.

We have identified NR2A as the most 
relevant gene for human alcohol 
dependence among the glutamatergic 
genes selected for their known alteration 
of alcohol effects in animal models. 

Additional genes which showed an 
association with relevant phenotypes and 
specific samples included mGluR5, 
PIK3R and PTK fyn.

The observation of partial but not complete overlap of 
association patterns with status compared to specific 
phenotypes underscores the genetic heterogeneity of 
alcohol abuse and dependence.

Conclusions
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Log. regression analysis
(categorical genotypes)

Identification of parameters 

Building protective
and risk group

Calculating Odds Ratios
between „extreme groups“
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Genewise Identification of Risk vs Protective Multilocus Genotypes
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Haplotypes of GRIN2A and GRM5a



Mortality attributable to tobacco and alcohol as a percentage 
of total mortality in Germany (1997)

John & Hanke (2001)
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Tobacco and alcohol
6,3 %

Alcohol
2,3 %


