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Dear Editor,

It is known that genetic factors play important roles in the
pathophysiology of major depressive disorder (MDD).
However, its genetic mechanism is still unknown.
Recently, the CONVERGE consortium performed whole-
genome sequencing in a homogenous Chinese sample
(5303 MDD patients and 5337 controls) and one locus near
the silent mating type information regulation 2 homolog 1
gene (SIRTI) was identified at a genome-wide significant
level [1]. At the mRNA level, we found that SIRTI
expression is significantly down-regulated in the peripheral
blood of patients with MDD compared with healthy
participants (decreased by 37%) [2]. As such, this suggests
that SIRT! is a novel MDD risk gene in Han Chinese.
The rs3758391 polymorphism is located in the 5’
flanking region of SIRTI, and this single nucleotide
polymorphism (SNP) has been reported to affect SIRTI
mRNA expression in healthy Han Chinese [3]. In this
study, we assessed the association of the SIRT! rs3758391
polymorphism with MDD in a Han Chinese population.

Electronic supplementary material The online version of this
article (https://doi.org/10.1007/s12264-018-0235-5) contains supple-
mentary material, which is available to authorized users.

B< Chen Zhang
zhangchen645 @ gmail.com

Department of Psychiatry, Wenzhou Kangning Hospital,
Wenzhou Medical University, Wenzhou 325000, China

Department of Biochemistry, Shanghai Mental Health Cen-
ter, Shanghai Jiao Tong University School of Medicine,
Shanghai 200030, China

Department of Psychiatry, Jinhua Second Hospital,
Jinhua 321016, China

A total of 702 patients were recruited from Wenzhou
Kangning Hospital and Jinhua Second Hospital in Zhejiang
Province. All patients were diagnosed with MDD accord-
ing to the Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition (DSM-1V) criteria. The inclusion
and exclusion criteria were as reported in our previous
publications [4-7]. The standard diagnostic assessments
were supplemented with clinical information obtained by a
review of medical records and interviews with family
informants. Seven hundred and eleven healthy controls
were recruited from a group of blood donors in the same
regions and were not psychiatrically screened. The control
participants were self-reported to be free of psychiatric
disorders, alcohol dependence, drug abuse, or a family
history of psychiatric disorders. All procedures were
reviewed and approved by the Institutional Review Boards
of both participating institutions. This study was performed
in accordance with the guidelines laid out in the Declara-
tion of Helsinki as revised in 1989. All participants were of
Han Chinese origin and provided written informed consent
before any study-related procedures were performed.

Genomic DNA was isolated from whole blood using a
Tiangen DNA isolation kit (Tiangen Biotech, Beijing,
China). The SNP rs3758391 was genotyped using TagMan
assays, with details as described previously [8—11]. Sub-
sequently, we conducted a meta-analysis to evaluate the
association of rs3758391 with MDD. The literature was
searched in PubMed (http://www.ncbi.nlm.nih.gov/
pubmed/) and SCOPUS (http://www.scopus.com) with
the keywords “SIRT1 or silent mating type information
regulation 2 homolog 17, “polymorphism or variant”,
“rs3758391”, and “depression or MDD” in various com-
binations. Bibliographies or citations from the retrieved
articles were also checked. All papers were published
before March, 2018. Eligible studies for our meta-analysis

@ Springer


http://www.ncbi.nlm.nih.gov/pubmed/
http://www.ncbi.nlm.nih.gov/pubmed/
http://www.scopus.com
https://doi.org/10.1007/s12264-018-0235-5
http://crossmark.crossref.org/dialog/?doi=10.1007/s12264-018-0235-5&amp;domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1007/s12264-018-0235-5&amp;domain=pdf
https://doi.org/10.1007/s12264-018-0235-5
www.springer.com/12264

864

Neurosci. Bull. October, 2018, 34(5):863-866

met all of the following criteria: (1) were association
studies written in English; (2) described the genotyping
method and used commonly-accepted diagnostic criteria,
such as the DSM; (3) contained independent data; and (4)
presented sufficient data to calculate the odds ratio (OR)
with confidence interval (CI) and P value. Major exclusion
criteria included deviation from Hardy-Weinberg equilib-
rium, overlap with previous studies, or insufficient infor-
mation for extraction. Authors of the studies were
contacted when needed.

As MDD is reasonably considered to originate from
aberrant brain functions [12], we used the brain eQTL
(expression quantitative trait loci) database (http://caprica.
genetics.kcl.ac.uk/BRAINEACY/), a large exon-specific data
set covering ten human brain regions [13], for eQTL
analysis.

Hardy-Weinberg equilibrium and allele and genotype
frequencies were analyzed using SHEsis (http://analysis.
bio-x.cn) [14]. Power analysis was performed using Quanto
1.2.3 (http://hydra.usc.edu/GxE). All P values were two-
tailed, and P < 0.05 was considered statistically significant
after Bonferroni correction.

The genotype and allele frequencies for rs3758391
polymorphism among the 702 MDD patients and 711
healthy controls are shown in Table 1. The distribution of
rs3758391 polymorphism was consistent with Hardy-
Weinberg equilibrium in both the MDD and control
groups, and rs3758391 showed significant genotypic and
allelic differences between the case and control groups
(P =0.025 and P = 0.01, respectively). The frequency of
the C allele in rs3758391 was higher in patients than in
controls (OR = 1.29; 95% CI: 1.06—1.57). With the false-
positive rate controlled as 0.05, the statistical power to
detect the OR value as 1.29 for the risk allele was expected
to be 0.79 in our samples on considering the 2% prevalence
of MDD among Han Chinese [15] and under an additive
genetic model. We analyzed the linkage disequilibrium
between the rs12415800 and rs3758391 polymorphisms
using http://archive.broadinstitute.org/mpg/snap/ and esti-
mated that there was no disequilibrium (Table S1;
D’ =0.818, P = 0.098). To obtain a more comprehensive
view of any potential association of rs3758391 with MDD,
we conducted a meta-analysis by pooling our data with
those of two previously published articles that met the

inclusion criteria (Table S2). In total, three case-control
association studies were included for meta-analysis. We
found a significant heterogeneity in the homogeneity
analysis (I2 = 82.4%, P = 0.003), then calculated the meta-
analysis using the random-effects method, and found no
significant difference in allelic distribution of the
rs3758391 polymorphism between MDD and controls
(Fig. 1, Z=0.04, P = 0.97).

We then performed an eQTL analysis to investigate
whether the SNP rs3758391 influences SIRTI expression in
the brain. As shown in Fig. S1, we found a significant
association between rs3758391 and SIRT! expression in
the occipital cortex (P = 0.003, P = 0.03 after Bonferroni
correction). Carriers with the CC genotype had signifi-
cantly lower levels of SIRTI expression in the occipital
cortex than those with the TT genotype.

SIRTI has been identified as a risk gene contributing to
MDD at a genome-wide significant level [1] and is reported
to mediate a chronic stress-elicited depression-like pheno-
type at a preclinical level [16]. Our previous work also
indicated that SIRT! plays an important role in the etiology
of MDD [2]. In this study, we reported an association
between the SIRT rs3758391 polymorphism and MDD in
Han Chinese. However, our meta-analysis did not replicate
this result. There was a wide divergence of the T allele
frequency of rs3758391 among different ethnic populations
(27% in Caucasians versus 85% in Han Chinese), implying
that rs3758391 is likely to be an ethnicity-dependent
polymorphism. Consequently, genetic heterogeneity may
have affected the results of our meta-analysis.

SIRT1, a member of the sirtuin protein family, has been
shown to mediate diverse cellular events including inflam-
mation, apoptosis, autophagy, and cell growth [17, 18].
There is evidence that SIRT1 plays an important role in
regulating inflammatory responses by modulating inter-
leukin-6 (IL-6) expression [19], and the literature has
documented that inhibition of SIRT1 promotes the secre-
tion of IL-6 [20]. Intriguingly, we recently found a
significantly increased level of IL-6 mRNA in patients
with MDD [4]. Thus, our findings suggest that the
involvement of SIRTI in MDD may be associated with
its role in regulating the inflammatory response.

It has been documented that rs3758391 functionally
affects the mRNA expression of SIRTI [3]. Our eQTL

Table 1 Distribution of rs3758391 genotype and alleles in MDD cases and healthy controls.

SNP n Genotype, n (%) P Allele, n (%) P OR (95% CI)
rs3758391 C/C C/T T/T C T

Case 702 31 (4.4) 207 (29.5) 464 (66.1) 0.025 269 (19.2) 1135 (80.8) 0.01 1.29 (1.06-1.57)
Control 711 16 (2.3) 189 (26.6) 506 (71.2) 221 (15.5) 1201 (84.5)
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Fig. 1 Forest plot for overall

association of rs3758391 poly- -
morphism with MDD. T allele
versus C allele, square with size PGC (2012

by weight and extending line for
each study present the OR and
95% CI, respectively. Weight
reflects the contribution of each
study to the pooled estimate; the
latter is shown by a diamond.

Kovanen et al. (2015)#

Our study reported here

Overall (P=82.4%, P = 0.003)

NOTE: Weights are from random effects analysis

T
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results showed that rs3758391 is associated with SIRT]
expression in the occipital cortex and individuals with the
CC genotype have significantly lower levels of SIRTI
expression in the occipital cortex than those with the TT
genotype. Emerging evidence from molecular studies and
neuroimaging suggests involvement of the occipital cortex
in the etiology of MDD [21, 22]. Our previous work also
indicated that complement factor H disturbs the occipital
cortex and increases the risk of MDD [5]. It is known that
this factor is a component of the innate immune system that
mediates inflammation by regulating complement [23].
Therefore, we hypothesize that inflammatory activity may
underlie the involvement of the occipital cortex in MDD.
This needs further investigation.

There are several limitations that should be noted. First,
cross-sectional association studies always have the poten-
tial for population stratification, even though all partici-
pants were demographically and ethnically matched in this
study. Therefore, we could not fully exclude the possibility
of a population structure effect in our sample. Second, this
was an exploratory study performed in a subset of the
general Chinese Han population. The sample size is modest
and precludes us from making any definitive statements on
the association between SIRTI and MDD. Third, we did
not psychiatrically screen the control participants.

In conclusion, we used a comprehensive analysis to
explore the potential relationship between a functional SNP
rs3758391 within SIRTI and the risk of MDD in Han
Chinese. Our preliminary findings suggest that SIRT]
rs3758391 confers susceptibility to MDD in Han Chinese,
whereas this polymorphism seems to be ethnicity-depen-
dent. Therefore, further investigations are required to
validate our results.
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