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·Research Highlight·

Influence of 5-HTTLPR genotypes on structural and functional 
connectivity within amygdala–prefrontal cortex circuitry
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Anxiety and depression are highly heritable disorders that 
lead to significant impairment in affected individuals across 
gender, ethnicity and race; these disorders are frequently 
the leading causes of disability and suicide in many coun-
tries. One could assume that the same pathophysiological 
mechanisms underlie anxiety and depression in all affected 
individuals; however, the observed clinical heterogeneity 
within these disorders raises doubts and questions as to 
the validity of this assumption. Moreover, no single gene 
is thought to underlie anxiety and depression. Instead, it 
is thought that a convergence of multiple genetic factors 
contributes to the clinical manifestations of these disorders, 
adding yet another layer of complexity to understanding the 
pathophysiology of anxiety and depression. 

Imaging genetics was developed to examine the 
effects of genetic variation on neuroimaging measurements 
that reflect neurobiological functioning and structure in the 
hope that it can help bridge the mechanistic gap between 
genes and phenotypes in psychiatric disorders. The study 
by Long et al. in this issue highlights the importance of im-
aging genetic studies in anxiety and depression.

Deficits within the neural circuitry subserving emotional 
processing are strongly implicated in anxiety and depres-
sion, including key regions such as the prefrontal cortex 
(PFC) and amygdala[1-4]. Multi-modal neuroimaging studies 
provide considerable support for abnormalities in the struc-
ture, function, and functional connectivity of the PFC and 
amygdala in these disorders[5-9]. In addition, recent studies 
have also implicated abnormalities in the white matter con-
nections between the PFC and amygdala in anxiety and de-
pression, particularly in the ventral prefrontal white matter[10,11]. 

An important candidate gene for the development and 
pathophysiology of anxiety and depression is the gene 
encoding the serotonin transporter promoter protein (locus, 
SLC6A4; variant, 5-HTTLPR). The serotonin transporter 
(5-HTT) is central to the regulation of serotonergic activity. 
As the PFC–amygdala neural circuitry is rich in serotonin, 
5-HTT likely plays important modulatory roles within this 
circuitry. A functional polymorphism in humans in 5-HTTLPR 
is associated with effects on transcription and the level of 
serotonin transporter function[12]. The presence of the short 
allele (S) has been associated with anxiety-related traits[13] 
and a vulnerability to depression in individuals exposed 
to stressful life events[14] in Caucasian populations. In 
addition, 5-HTTLPR affects the development of cortico–
limbic circuitry and alters the functional connectivity 
during emotional processing between the amygdala and 
medial PFC in Caucasian populations[15]. However, these 
associations are less clear in Asian populations. 

In contrast to the findings in Caucasian populations, 
Long et al.[16] found reduced functional coupling between 
the PFC and amygdala during the resting state in Chinese 
Han subjects carrying the long allele (L) for 5-HTTLPR. 
They also found decreased structural integrity of the unci-
nate fasciculus, an important component of the ventral 
prefrontal white matter, in L carriers. Interestingly, they also 
demonstrated that decreased functional and structural con-
nectivity within the PFC–amygdala circuitry correlated with 
the severity of anxiety and depression. Other studies in 
Asian populations by other groups have also demonstrated 
contrasts to Caucasian populations. Such studies have 
shown that the S allele of 5-HTTLPR is associated with a 
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positive response to selective serotonin reuptake inhibi-
tors in Asian populations; studies in Caucasian populations 
have found that L carriers show a better response to selec-
tive serotonin reuptake inhibitors than homozygotes for the 
S allele[17,18]. Another study found that, in an Asian popula-
tion, individuals carrying the L/L genotype for 5-HTTLPR 
are susceptible to depression when exposed to negative 
life events[19], whereas Caspi et al. found that Caucasian in-
dividuals carrying the S allele are vulnerable to depression 
with exposure to negative life events[14]. In summary, Long 
et al[16]. used an integrated approach to studying genetic 
influences on structural and functional connectivity within 
the PFC–amygdala circuitry in a Chinese Han population. 
This study contributes to the understanding of the structural 
and functional organization of the neural circuitry subserv-
ing emotional regulation, as well as the understanding of 
the pathophysiology of anxiety and depression. Importantly, 
the findings of Long et al. underscore the importance of 
genetic influences on neural process and the need to con-
sider racial and ethnic backgrounds in studies of psychiatric 
disorders. Such considerations could lead to advances in 
the identification of at-risk individuals, effective early inter-
vention, and more targeted treatment strategies at both 
individual and neural system levels, and thus improve the 
prognosis for disorders such as anxiety and depression. 
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