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Alpha-synuclein has been implicated in impulsivity in mice [1] and in addictive behavior
(suggestive of impaired impulse control) in both rodents and humans [1, 2]; therefore, the α-
synuclein gene (SNCA) may influence the development of impulsivity in humans, although
to date no study has examined this relationship. Based on the greater frequency of the C-
allele of SNCA rs356195 in alcohol non-cravers relative to cravers in a prior study [2], we
hypothesized that individuals with the CC genotype of SNCA rs356195 would display
greater impulse control than T-allele carriers.

One hundred and thirty-nine healthy Caucasian men and women aged 21 to 55 (M = 25.95;
SD = 7.45) were recruited using the same procedure as Guillot et al. [3] and were genotype
tested for the single-nucleotide polymorphism (SNP) SNCA rs356195. Participants were
administered the Barratt Impulsiveness Scale Version 11 (BIS-11) [4] and Self-Control
Scale (SCS) [5] as self-report measures of impulsivity and the GoStop Impulsivity Paradigm
(GoStop) [6] as a behavioral measure of impulsivity. GoStop analysis involved a smaller
sample of 93 participants for the reason discussed in Guillot et al. [3].

The genotypic frequency distributions did not deviate significantly from expected Hardy-
Weinberg equilibrium in the total sample (78 CC, 50 CT, and 11 TT; χ2 = .55, p = .46) or
GoStop sample (52 CC, 33 CT, and 8 TT; χ2 = .68, p = .41). Given the small TT group sizes
(8–11 per measure) and thus the low power for detecting differences between the TT group
and other groups, we chose to test only the dominant model of genetic inheritance by
comparing C homozyogotes to T-allele carriers. Fisher’s exact tests and one-way analyses of
variance revealed that C homozygotes and T-allele carriers did not differ significantly in
respect to gender, age, years of education, or marital status (all ps > .34).

In comparing C homozygotes to T-allele carriers, one-way analyses of variance revealed
significantly lower BIS-11 scores (F(1, 137) = 4.74, p = .031, d = .37), higher SCS scores
(F(1, 137) = 5.00, p = .027, d = .38), lower GoStop Ratios (F(1,91) = 9.74, p = .002, d = .65),
and greater GoStop inhibition percentages (F(1, 91) = 6.37, p = .013, d = .52), mean latencies
to respond on stop trials (F(1,91) = 13.34, p = .0004, d = .76), and mean latencies to respond
on go trials (F(1, 91) = 12.90, p = .0005, d = .75), all of which indicate greater impulse
control in C homozygotes relative to T-allele carriers (see Table 1).

Based on our results, it appears that variation in SNCA may confer risk for the development
of impulsivity in humans. Of course, our findings should be considered preliminary until the
relationship between SNCA and impulsivity is examined in larger samples using a range of
SNPs, particularly samples large enough to test for multiple models of genetic inheritance.
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Nonetheless, the current relationship between SNCA and impulsivity may have broad
implications given the prominent role of impulsivity in addictive and aggressive behavior
[5].
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Table 1

Means and standard deviations on impulsivity measures for groups defined by the absence (CC) or presence
(CT/TT) of the T-allele of SNCA rs356195

CC CT/TT

BIS-11 62.28 (9.97)* 66.39 (12.30)*

SCS 126.74 (19.08)* 119.28 (20.11)*

GoStop

 Inhibition % 44.76 (27.54)* 31.23 (23.05)*

 ML-ST 418.55 (111.90)*** 341.85 (83.90)***

 ML-GT 522.96 (209.10)*** 381.62 (158.12)***

 Ratio .69 (.34)** .89 (.26)**

BIS-11 Barratt Impulsiveness Scale Version 11, SCS Self-Control Scale, ML-ST mean latency to respond on stop trials in seconds, ML-GT mean
latency to respond on go trials in seconds.

*
different at p < .05,

**
different at p < .01,

***
different at p < .001
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