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Overview  
 

 

 

1. Potential biological influences on social learning and substance 
use, with a focus on DRD2. 

 

2. Environmental and genetic effects influence substance misuse, 
comorbidity and response to treatment, with a focus on PTSD. 

 

3. The promise of epigenetic mechanisms of mental illness uniting 
biological and social psychological risk in addictive behaviour.  

     

       

 

 

ÅGenetics and understanding of the 

underlying mechanisms of addiction 

Public views on the development of addiction ï 

family members (Meurk et al, 2015) 

Cognitive-social learning model of addiction 
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Young, R.McD. & Oei, T.P.S. (1993). Grape expectations: The role of alcohol expectancies in the 
 understanding and treatment of problem drinking. International Journal of Psychology , 28, 337-364. 

 
REPLICATED IN CANNABIS 

 

Connor, J.P., Gullo, M.J., Feeney, G.F.X., Kavanagh, D.J., Young, R.McD. (2014). The relationship between  

cannabis expectancies and cannabis refusal self-efficacy in a treatment population. Addiction . 109, 111-119 

 

Expectancies predict the establishment of 

drinking behaviour over time  

Å Prospective  

Å Young Adolescents (13 -14 years old)  
Å  n= 192 

Connor, J.P., George, S.M., Gullo, M., 

Kelly, A.B, Young (2011). A prospective 
study of alcohol expectancies and self-

efficacy as predictors of young 

adolescent alcohol misuse. Alcohol and 
Alcoholism, 46, 161-169.   
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Important considerations for genetic research 

and mental health 

 

ÅReplication 

ÅAvoid biological reductionism  

ÅLook beyond associations with diagnosis - symptoms and 
functional outcomes  

ÅComplexity of multiple genes and their expression 

ÅEnvironmental influences and their measurement  

ÅLongitudinal studies 

ÅConsider ethical issues including stigma, complexity and 
discrimination from the start.     
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Convergent Functional Genomics (Levey et al; 

2014) 

ÅGene level integration of GWAS, genetic, gene expression data, 
animal and human studies. Pathway analyses. 

ÅPanel (n=135 genes, 713 SNPôs) genetic risk prediction for 
alcohol dependence. Three independent cohorts (N= 3079 
dependence cases, N= 500 alcohol abuse, N= 3329 controls). 

Å Top candidate genes (n=11): 

ïSNCA synuclein alpha 

ïGFAP, glial fibrillary acidic protein 

ïDRD2  

ïGRM3 glutamate receptor, metabotropic 3 

ïMBP, myelin basic protein 

ïMOBP, myelin-associated oligodendrocyte basic protein    

 

Top candidate genes show significant overlap 

with other disorders (Levey et, al 2014). 
Taq 1A DRD2/ANKK1 ñcontroversyò 

Å DRD2 Long arm chromosome 11 (G protein coupled receptor). 

Å Taq 1A located in exon 8 of adjacent ANKK 1 gene (signal 
transduction), modify DRD2 gene expression ? 

ÅInitially considered in terms of ñrewardò (Blum et al; 1996), 
broadened to motivational states, working memory, mood, 
executive function (Volkow, et al; 2011).  

Å Stronger evidence for a primary role of dopamine in stimulant 
and alcohol dependence than opiate, nicotine or cannabis 
dependence (Nutt et al., 2015).  

Å Initial meta analyses positive (Young et al, 2004), past possible 
publication bias considered (Munafo, Matheson & Flint; 2007), 
recently refuted in meta-analysis N=18,000; N=61 case control 
studies (Wang et al; 2013). 
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Lack of DRD2/ANKK1 publication bias (Wang 

et al;2013) 

Broad risk related to DRD2/ANKK1 status 

(White, Young et al; 2009)  

ÅN=72 Healthy adults (TAFE) 

ÅAcute psychosocial stress (speech preparation) vs 

relaxation 

 

ÅReinforcer cued approach impulsivity (Card Arranging 

Responsiveness Objective Test) 

ÅDelayed discounting (Two Choice Impulsivity Paradigm) 

ÅResponse Inhibition (Go-Stop) 

 

A1+ status Go-Stop: ñrash impulsiveò 

endophenotype (White, Young, et al ;2009) 
Ethanol decreased anxiety and fatigue in A1+ 

individuals & increased in A1- (London et al; 2009) 

DRD2/ANNK1 A1 + status and severity/FH+ in 

alcohol dependence (Lawford, Young et al, 1997) 

Similar effects evident in stratified controls (Lawford 

et al, 1997). 
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ANKK1/DRD2 A1+ status is associated with 

heavier consumption 

 

 

Connor,J.P., Young, R.McD., Lawford, B.R., Saunders, J.B., Ritchie, T.L., & Noble, 

E.P. (2007). Heavy nicotine and alcohol dependence is associated with D2 

dopamine receptor (DRD2) polymorphism Addictive Behaviors, 132 310-319 

DRD2/ANNK1  A1+ status is associated with 

social pressure refusal self-efficacy (Young, 

Lawford et al; 2004) 

 DRD2/ANNK1, Expectancy and Self-Efficacy 

predict drinking problems 

DTNBP1: hippocampal function is associated with 

SZ, PTSD, opiate and nicotine dependence, not 

alcohol dependence (Voisey, Swagell, Hughes at al, 

2010) 
ÅDsybindin DTNBP1 

ÅLower DTNBP1 associated with hippocampal loss in 

schizophrenia.  

ÅC957T (rs 6277) 

ÅDTNBP1 (rs 9370822) 

ÅOpiate, nicotine, alcohol dependence, PTSD, controls 

 

 

Controls N=250 148 males 36.8 yrs 

Opiate N=120   70 males 28.7 yrs 

PTSD N=127 127 males 52.3 yrs 

Alcohol N=231 231 males 42.1 yrs 

Nicotine N=147 68 males 43.3 yrs 

Brain Derived Neurotrophic Factor and 

dopamine (Cheah et al; 2014) 

ÅReplication across two samples 

ÅSZ Group 1 N=157, mean age = 36.2 years, battery 

included standard screening tools eg AUDIT. 

ÅSZ Group 2 ASRB N=235, mean age = 43.9 years, 

Diagnostic Interview for Psychosis (DIP) 

ÅAD Group N=231, mean age = 40.7 years 

ÅControl Group N=125, mean age = 45 years (assessed with 

DIP) 

Å rs6265 (P=0.009) and rs7103411 (P=0.013) associated with 

male AD in schizophrenia but not AD alone.  
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Comorbid alcohol use and risk taking in 

Schizophrenia related to BDNF status (Cheah, et 

al; 2014) 

Summary: Cautious conclusions re genetic 

risk and underlying mechanisms of addiction 

ÅGenetic risks are probabilistic and often viewed in the 
popular media as linear and causal.  

ÅTraits related to addiction are influenced by multiple genes, 
including Taq 1A DRD2/ANKK1 

ÅDRD2/ANKK1 re alcohol: 

ïUnderlying rash impulsiveness 

ïEarly onset 

ïAcute Insula/striatal activation 

ïDrinking refusal self-efficacy   

ÅMove beyond individual associations ïunderstanding 
comorbid risk will require development of gene ñpanelsò  

 

 

 

ÅCan genetic risk assist with the 

development of more effective and 

targeted treatments? 
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Methadone response poorer in those with 

DRD2/ANKK 1 A1+ status (Lawford et al; 2000) 
Anxiety reduction followed a shorter time course 

associated  A1+ status (Lawford, Young et al, 1995)  

PTSD and comorbid alcohol misuse (Steindl, 

Young, Creamer & Crompton, 2003) 

ÅAlcohol use as a coping strategy or a means of self 

medication for specific PTSD symptoms. 

ÅNo consensus re the order of treatment, some anxiety 

treatment experts recommending the alcohol treatment 

should come first.  

ÅN=608 participants ACPMH treatment centres (N=607 

males), average age = 51.4 years (SD=4.5). Average 

service = 7.8 years (SD=8.2 years). 9 month follow-up.     

 

 

 

Reducing alcohol use was a key to PTSD 

symptom improvement 

ÅAlcohol use at baseline was not predictive of outcome, 
continued problematic use of alcohol was. 

ÅThose who became low risk drinkers over the 9 months 
showed less avoidance, numbing and arousal  at follow up 
compared with unchanged hazardous drinkers. Arousal 
strongest effect across groups.  

ÅEarly improvement in drinking, produced greater changes in 
PTSD symptoms post program. Early PTSD change did not 
predict later changes in alcohol use.   

ÅUnderstanding challenges to altering alcohol use, including 
genetic risk. 

 

The body of genetic work in PTSD paints a similar 

picture to the addictions (Voisey, et al, 2014) 

ÅN=68 Candidate gene association studies, N= 31 genes 

ÅN= 6 Genome Wide Association Studies identifying 4 genes 

ÅN=17 Epigenetic studies, N=48 genes + GWAS 

 
Pre - 2009 Post - 2009 

Various 13 13 

Combat 11 10 

Natural disasters 4 3 

Genocide 0 4 

Other (eg urban) 2 8 
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Which genes show the most relevance to 

combat related PTSD and comorbidity? 

ANKK1 (N=5) rs 1800497 343 cases 699 controls 

APOE   (N=3) rs 7412; rs 429358 221 cases 259 controls 

SLC6A4 rs 25531   51 cases    31 controls 

BDNF rs 6265 370 cases 206 controls 

COMT rs 4680    51 cases  48 controls 

PRKCA rs 4790904 391 cases 570 controls 

DBH rs 1611115 133 cases   34 controls 

DTNB1  rs 9370822 127 cases 250 controls   

KPNA3 rs 2273816 121 cases  237 controls 

NOS1AP rs 386231 121 cases 237 controls 

NPY rs 16139   77 cases 202 controls 

NR3C1 rs 6189; rs 6190 118 cases   41 controls 

rs 56149945 

DRD2/ANKK1 status and comorbid alcohol use in 

PTSD (Young, Lawford, Noble et al, 2002)  

 

Å Increase in substance misuse parallels the increase in 

PTSD symptoms (Bremer et al, 1996).  

ÅN= 91 male Vietnam Veterans with PTSD, mean age = 52 

years. 

ÅAll reported exceeding 60 g alcohol per day off duty in 

Vietnam; 41.8% exceeded 60 g per day currently and 23.1 

% were abstainers. 37.1 % were current smokers (non-

harmful drinkers, mean 8.9 cigarettes per day; harmful 

drinkers, 16.9 cigarettes per day). 

 

 

 

Taq 1A  A1+ status show different SSRI 

treatment outcomes in PTSD (Lawford, Young, 

Noble et al, 2003)   

ÅSSRI antidepressants, only 20-30 % of patients experience 

significant or full remission (Berger, et al, 2009) 

ÅParoxetine, 20 mg per day for 2 weeks, 40 mg day for 6 

weeks. Main outcome measure GHQ-28. 

ÅN= 63 Vietnam Veterans. 

ÅN= 18 discontinued, trend for A1- patients to experience 

more adverse events (Chi-square = 3.21, p=0.064). 

Å  N=45, mean age = 51.8 years. 


