
SUMMARY 

ADH1B, ADH1C, ADH4 and ADH7 gene polymorphism and the risk of developing 

alcohol dependence in the Polish population 

Studies of families with alcoholism show that the disease is approximately 50-60% 

inherited. The results of genome-wide association analyzes carried out in studies of various 

population groups indicate that the genes for alcohol dehydrogenases, ADH1B, ADH1C, 

ADH4 and ADH7, are a significant risk factor for the development of alcohol abuse and 

addiction. ADH isoenzymes oxidize ethyl alcohol to acetaldehyde, which is more toxic than 

ethanol itself and is responsible for unpleasant physiological and psychological effects during 

the elimination phase. Differences in the activity of the above-mentioned dehydrogenases, 

resulting from their genetic variants, can modulate these symptoms and their intensity, and 

thus the frequency of drinking alcoholic beverages. 

The main goal of this study was to analyze variants of selected alcohol dehydrogenase 

genes and to determine whether they are related to the risk of alcohol abuse and addiction in 

the Polish population. Another goal of the own research was to determine the potential 

significance of the variants obtained in the differences in the activity of the tested enzymes. 

The study involved sequencing the entire regions of the ADH1B, ADH1C, ADH4 and 

ADH7 genes of 126 subjects of Polish origin who abuse or are addicted to alcohol. The 

obtained sequence changes were compared with the genotypes of 126 control subjects from 

the genomic database for the Polish population – Polgenom. The analysis of 3 tagging SNPs 

of the ADH7 gene was also performed in 159 alcohol abusers or addicts and 201 control 

subjects. Based on the data above, statistical analyzes were employed to distinguish 109 

variants, the distribution of which differed significantly between the groups. Then, the 

localization of these changes in the gene was analyzed, variants that could alter the function 

of the protein were selected and subjected to in silico predictive analyzes. A genetic linkage 

analysis of the obtained variants statistically significant from the studied group in relation to 

the data from the 1000 Genome project for the population of Utah residents (CEU) was also 

performed. 



The results of the predictive analyzes carried out in the study and the literature review 

showed 5 changes that could potentially affect the enzymatic activity of ADH isoenzymes: 

rs698, rs1693482, rs1693426, rs4147541 and rs287487. 

The presence of the rs698 and rs1693482 polymorphisms (ADH1C*2) reduces the 

activity of the ADH1C isoenzyme, which results in slower accumulation of acetaldehyde and 

an increased risk of alcohol abuse and addiction. The change in rs1693426 shows an increased 

risk of the examined disease. It is located in the natural splice site of the ADH1C pre-mRNA, 

and more precisely in the donor region of intron 4. The occurrence of this variant affects the 

recognition of the 5' consensus sequence by the spliceosome and may lead to the use of an 

alternative donor site in the pre-mRNA splicing process. 

The rs4147541 and rs287487 variants are likely to be of regulatory importance, and 

their action has been identified as protective in the development of alcohol abuse and 

addiction. The rs4147541 polymorphic change is located in the Transcription Factor Binding 

Site (TFBS) of the ADH1C gene. The literature classifies it as significant in altering the 

regulation of gene expression. In contrast, rs287487 occurs at the 3'UTR site of the ADH7 

gene. The in silico analyzes performed indicate that the region encompassing rs287487 may 

be responsible for the attachment of miRNA regulatory molecules (hsa-miR-365a-5p and hsa-

miR-365b-5p), and the presence of the investigated polymorphism causes the loss of the 

sequence recognized by them. 

Genetic linkage analyses confirmed the results found in the literature. The ADH1B and 

ADH1C genes form one block of highly linked variants, while the ADH7 gene is inherited 

independently of them. Two linked blocks can be distinguished inside the ADH7 gene. This 

means that alleles within rs698, rs1693482, rs1693426 and rs4147541 are inherited jointly 

and their effect may be additive. 

Rare changes in the type of protein sequence alteration of a conservative nature and 

potential deleteriousness on the function of enzymes in ADH4 and ADH7 genes were also 

identified – rs372708357, rs145793949, NC_000004.11: g.100052905C> A, NC_000004.11: 

g.100349018T> G. 

The results obtained in the presented study indicate that the ADH1B, ADH1C, ADH4 

and ADH7 gene variants play a role in the risk of developing alcohol abuse and addiction in 

the Polish population. 


