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Introduction
Drugs of abuse are a serious worldwide health problem that is causing 

medical, social and economic trouble, for which pharmacotherapeutic 
approaches are highly limited.1,2 Addictive drugs target the 
mesocorticolimbic dopamine (DA) system in the addiction center 
of the brain, including the ventral tegmental area (VTA), prefrontal 
cortex, and nucleus accumbens (NAc). The VTA, which contains the 
largest group of dopamine neurons, plays an important role in reward-
related and goal-directed behaviors such as cognitive and emotional 
processes.3 Infusion of GDNF into the ventral tegmental area (VTA), 
a dopaminergic brain region important for addiction, blocks specific 
adaptations to chronic cocaine or morphine as well as the rewarding 
effects of cocaine.4 A possible factor that could play a key role in such 
protective mechanisms is glial cell line-derived neurotrophic factor 
(GDNF), a major growth factor for the development, remaining of 
midbrain dopamine (DA) neurons.5 Recent studies have demonstrated 
that GDNF has been implicated as a negative regulator in some type 
of addiction.6–8 Specifically, we previously found that some miRNAs 
key role in the abuse of methamfetamine in the ventral tegmental area 
(VTA) and nucleus accumbens. We showed that miRNAs upregulated 
the GDNF gene. In this study, we aimed to show GDNF target genes 
networks.

Materials and methods
In this article, we aimed to highlight the possibility that the GDNF 

pathway may be a promising target for the treatment of addiction. 
Predicted genes were enriched by using STRING We found the 
Protein-Protein Interaction Networks (PPI) of common GRM4 targets 
(8).

Results and discussion
In this study, we researched the targets of the GDNF gene in 

bioinformatic approaches. We used bioinformatics tools to screen for 

GDNF gene and drug addiction related regulatory networks as shown 
in Figures 1&2. GDNF is a highly important neurotrophic factor that 
can assist in the survival of dopaminergic and motor neurons.9 Some 
studies suggested that GDNF also regulates neuronal function and 
transmission.10–13 Barak et al,15 provide evidence that GDNF is an 
endogenous factor that gates the transition from moderate to excessive 
alcohol drinking and relapse in the mesolimbic system. Messer et 
al,14 showed that GDNF from binding and activating brain reward 
receptors, resulted in increased sensitivity of mice to the rewarding 
effect of cocaine.15 Thus the results suggest that GDNF is associated 
with the addiction, and it may be a potential target for novel treatments.

Figure 1 GDNF gene ınteraction networks (http://string-db.org/). 
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Abstract

The glial cell line-derived neurotrophic factor (GDNF) is a produced protein. GDNF’s role 
in the development of the central nervous systems and the remaining mature dopaminergic 
neurons is well known. Lately, lots of studies suggest that GDNF plays a key role in the 
actions of drug addiction. In this article, we used bioinformatic approaches these data and 
highlight the possibility that the GDNF pathway may be a promising target for the treatment 
of addiction. Our previous studies have demonstrated that among the putative targets of 
some miRNAs about the abuse of methamphetamine. According to our previously miRNA 
results, we showed that one of the important genes is GDNF about the addiction. This study 
is important to indicate the potential common target genes of addiction-related GDNF gene 
and help to figure out underlying molecular pathways of addiction in association with those 
common target genes.
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Figure 2 Predicted functional partners (http://string-db.org/). 

Conclusion
As a result, we found eleven target genes of the GDNF gene have 

an important role in the mesocorticolimbic system. String database 
results showed that target genes of GDNF involved in several 
biological processes which are drug-induced neuroplasticity and gene 
regulatory.
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