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Objective: Although the pathogenesis of major depressive disorder (MDD) is still unclear,
studies have shown that the dopaminergic system of depressed patients is defective, and that
NR4A?2 is an important transcription factor affecting the development and maintenance of
dopaminergic neurons. As such, NR4A2 levels affected by NR4A2 single nucleotide poly-
morphisms (SNPs) may be associated with MDD. This study examined whether NR4A2
SNPs are associated with depressive symptoms and antidepressant efficacy.

Methods: A total of 441 patients with first-episode depression were enrolled in this study.
We analysed three SNPs of NR4A2, using the 17-item Hamilton Depression Rating Scale
(HAM-D) and its four factors to obtain scores at baseline and at the end of 6 weeks.
UNPHASED software was employed for quantitative character analysis, and SPSS software
was adopted for antidepressant efficacy analysis.

Results: Patients with rs12803-A exhibited higher scores of retardation symptoms. Patients
with the rs834834-C allele and rs834834-CC genotype had higher retardation symptom
scores. Patients with rs3769340 exhibited greater antidepressant efficacy.

Conclusion: NR4A2 gene polymorphisms are associated with retardation symptoms,
somatic symptoms (gastro-intestinal), anxiety-based somatic symptoms, insight, and weight
loss in patients with MDD. Additionally, rs3769340 may be a predictor of antidepressant
efficacy in patients with major depressive disorder.

Keywords: major depressive disorder, NR4A2, single nucleotide polymorphism,

antidepressant treatment

Introduction

Major depressive disorder (MDD) is a chronic illness that affects an individual’s
mental, emotional and physical health. It is characterized by low mood, absence
vitality, sadness, insomnia, etc. Nevertheless, its etiology and pathogenesis remain
indistinct. Studies show that the heritability of depressive disorder is 38%.
However, the neural mechanism of how risk loci contribute to MDD remains
unclear.” A growing body of evidence suggests that dopamine (DA) can play
a role in the pathophysiology of MDD and the efficacy of antidepressants. Thus,
genetic variants involved in regulating endogenous dopaminergic neurotransmis-
sion may have a significant role in the pathophysiology of MDD. Although the
results are not consistent, several studies have identified a number of genetic
variants associated with dopamine, including the catechol-O-methyltransferase
(COMT) gene, monoamine oxidase A (MAOA) gene, dopamine D2 receptor
(DRD2) and dopamine transporter (DAT) gene, which are strongly associated
with depressive disorder and antidepressant response.” Taken together, these
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findings suggest that multiple genetic effects of the DA
pathway play a key role in the pathophysiology of depres-
sive disorders.” Dopaminergic activity is complicated and
regulated by a variety of brain structures, including the
basolateral amygdala and the ventral inferior seat of the
hippocampus. Although basic and clinical studies have
shown defects in the dopaminergic system in depressed
patients, these defects may be rooted in disorders in the
regulation of the afferent circuits.” NR4A2 is a nuclear
receptor and transcription factor with unique physiological
characteristics. The NR4A2 gene is related to neural
development or synaptic transmission, especially dopa-
mine neurotransmission, and can also affect the develop-
ment and maintenance of midbrain dopaminergic neurons.
It is widely expressed in the nucleus of the central nervous
system and is considered to be an important regulator of
the differentiation, survival, and maintenance of dopami-
nergic neurons. The expression of NR4A2 in microglia
and astrocytes inhibited the expression of proinflammatory
mediators. Thus, it protects against inflammatory-mediated
dopamine neuronal death.””’

The expression of NURR1 mRNA in adult mice was
detected by in situ hybridization. After 30 min and 3 h of
forced swimming experiment, the expression of NURRI1
mRNA was increased not only in the whole cerebral cortex
but also in the dopamine cell body region. NURR1 mRNA
levels decreased 3 hours after the forced swimming ses-
sion compared to 30 minutes after the forced swimming
session, and dopamine levels in the prefrontal lobe and
midbrain decreased. The results suggest that the increased
expression of NR4A2 may be a compensatory mechanism
to counteract changes in forebrain dopamine transmission,
particularly in response to acute stress.® In situ hybridiza-
tion guided laser capture microdissection was used to take
brain tissue samples from patients with depression and
healthy subjects at autopsy. The extracted RNA gene
expression profiles showed down-regulation of transcrip-
tion regulator NR4A2, early growth factor 1 and its down-
stream targets in patients with MDD.’

Homozygous NURRI knockout mice (NURR1 —/-)
showed selective dysplasia of midbrain dopamine neurons
and died within 1 day of birth. Although heterozygous
NURRI mice (NURRI +/-) showed normal performance,
they showed significantly reduced dopamine levels in the
midbrain, prefrontal cortex, striatum, and nucleus accum-
bens;Increased motor response to stress.'®!" Injections of
6-hydroxydopamine into the midbrain and striatum lead to
depletion of dopamine and increase in the number of cells

expressing NURR1 mRNA and protein in the substantia
nigra (dense body and reticulum).'?> Duration of midbrain
dopamine neurons leads to corresponding loss of NURR1
mRNA in the midbrain.'* There are few studies on the
association between the NR4A2 gene and major depres-
sive disorder, and the current research mainly focuses on
the relationship between the NR4A2 gene and neuropsy-
chiatric diseases, such as schizophrenia (SCZ), bipolar
disorder (BPD), and Parkinson’s disease.'* %’

At present, the relationship between antidepressant
efficacy and NR4A2 is unclear. At the same time, there
is little research on the effects of NR4A2 and antidepres-
sants. Therefore, in the present study, we aimed to more
accurately describe the associations between the NR4A2
gene and depressive symptoms/antidepressant efficacy in
patients with major depressive disorder.

Subjects and Methods

Subjects

with an average age of 34.65+12.04 years, HAM-D17 total
score of 22.04+ 4.01, who had their first episode of MDD
at the First Hospital of Shanxi Medical University. Patients
were selected by at least 2 psychiatrists with strict training
and rich clinical experience according to the diagnostic
criteria of MDD in the Diagnostic and Statistical Manual
of Mental Disorders, Fourth Edition IV)." Inclusion cri-
teria were as follows: 1) Han nationality; 18< age <65; 2)
Compliance with the diagnostic criteria of depression dis-
order in the Diagnostic and Statistical Manual of Mental
Disorders, Fourth edition (DSM-1V); 3) 17-item Hamilton
Scale (HAM-D17) score >17. Exclusion criteria were as
follows: 1) Patients with bipolar disorder, schizophrenia
and other mental disorders; 2) Diseases of the nervous
system or other diseases that may affect the structure or
function of the brain; 3) Patients with genetic diseases; 4)
Gastrointestinal diseases, hepatobiliary diseases, renal
insufficiency and other diseases that affect the normal
absorption, metabolism, distribution, and excretion of anti-
depressants. All patients signed informed consent. This
research scheme was approved by the Institutional
Review Board of the First Hospital of Shanxi Medical
University (20091217) and this study was conducted in
accordance with the Declaration of Helsinki. HAM-D 17
items and its four factors were adopted to assess symptoms
and severity. Four of the factors were anxiety/physical
symptoms (items 10, 11, 12, 13, 15 and 17), insomnia
symptoms (items 4, 5 and 6), loss of weight symptoms
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(items 16), and retardation symptoms (items 1, 7, 8,
and 14).

Evaluation of Antidepressant Use and
Efficacy

Selective serotonin reuptake inhibitors (SSRIs) were used
to treat all patients, namely, fluoxetine, paroxetine, sertra-
line, and escitalopram, with minimum therapeutic doses of
20 mg/d, 20 mg/d, 50 mg/d, and 10 mg/d, respectively.
Increase the dose slowly and reach the therapeutic dose
within 2 weeks. Low doses of benzodiazepines may be
adopted in patients with sleep disorders during treatment.
Doses can be adjusted during treatment according to the
patient’s clinical symptoms.

A total of 222 patients completed six weeks of treat-
ment. If the total score of HAM-D17 <7 at 6 weeks, it was
rated as remission group; otherwise, it was rated as non-
remission group. If the total score reduction rate of HAM-
D17 at 6 weeks is >50%, it will be assessed as an effective
group; otherwise, it will be assessed as an ineffective

group.

Methods
Genotyping and PCR

Haploview software was used to screen the genetic loci
associated with NR4A2 levels; three Tag SNPs (rs12803,
rs3769340 and rs834834) were selected from the Han
Chinese of Beijing (CHB) in the NCBI database. SNPs
rs12803, rs3769340, and rs834834 were tested for associa-
tion with variations in NR4A2 concentration. SNP rs12803
and occurred in the 3’ untranslated region, SNP rs3769340
and rs834834 occurred in the intronl. DNA was extracted
from a blood sample drawn from the peripheral blood.
Three genotypes loci were identified using polymerase
chain reaction (PCR) and sequencing technology. The
primers were designed using Primer 5.0 software
(PREMIER Biosoft Inc., Palo Alto, CA, USA). Primer
homology was compared by entering multiple pairs of
primers into the BLAST database of the National Library
of the United States. The primers with the least homology
and with suitable Tm values were selected as PCR reaction
primers. For genotyping the NR4A2 gene rs12803, for-
ward primer 5" ACG TTG GAT GCT GAA CTG CAA
CAA CCA AGC-3' and reverse primer 5" ACG TTG GAT
GGT TTG TTG TTC AGA AGA AAG-3' were used. For
rs3769340, forward primer 5" ACG TTG GAT GTC TCG
CTC TGA TAC ATT CGC-3' and reverse primer 5’ ACG

TTG GAT GTA GCG TGT CCT GTT ACT AAG-3’ were
used. Finally, for rs834834, forward primer 5’ ACG TTG
GAT GCA ATT AGG GAT GGT GCT ACG-3' and reverse
primer 5 ACG TTG GAT GGG ATG GCA CTG TAT
TTA GTC-3' were used.

Statistical Analysis

The Hardy—Weinberg equilibrium of the genotype distri-
bution of SNPs was tested by the chi-square test of good-
ness of fit. UNPHASED software was adopted to analyze
the linkage disequilibrium. Associations between the total
and cluster score of HAMD-17 and allelic and genotype
were analyzed using UNPHASED. In case of P < 0.05,
10,000 permutation tests were performed to correct for
multiple tests. The association between genotypes and
antidepressant efficacy expressed as a dichotomous vari-
able was analyzed with chi-square tests using SPSS
23.0 (IBM Corporation, Armonk, NY, USA).
Genotype frequency <0.01 was excluded. The statistical

VEI.

significance level was *P < 0.05.

Result

General Information

Three NR4A2 SNPs exhibited Hardy—Weinberg equili-
brium: rs12803 (P= 0.771), rs3769340 (P= 0.992), and
rs834834 (P= 0.234). The genotypic distributions of the
rs1927911, rs11536889, and rs7873784 polymorphisms
were in Hardy—Weinberg equilibrium. Linkage disequili-
brium (LD) values for r* and D’ were as follows: rs12803-
153769340 (r*= 0.025, D’= —1); rs12803-rs834834 (r’=
0.281, D’= —1); rs834834-rs3769340 (r*= 0.089, D’= —1).

Depressive Symptoms and NR4A2 Gene

Polymorphisms

As shown in Tables 1-4, an association between the
HAM-D total and clusters scores and NR4A2 alleles
and genotypes was observed. Among the HAM-D clus-
ters, we observed that Retardation: psychomotor was
associated with rs12803 alleles (¥2=4.289, corrected
P=0.036). Somatic symptoms (gastro-intestinal) were
significantly associated with rs12803 alleles (y2= 3.984,
corrected P= 0.048). Insight was significantly associated
with rs12803 alleles (y2= 4.496, corrected P= 0.040).
Somatic anxiety symptoms were significantly associated
with rs12803 genotype (2= 4.594, corrected P= 0.036).
Retardation symptoms were significantly associated with
rs12803 alleles (y2= 6.440, corrected P= 0.012). Patients
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Table 3 HAM-D 17 Total and Clusters Scores and the NR4A2 Gene Alleles of Patients with Major Depressive Disorder

SNP HAM-D Category Allele 22 P-value Adjusted
Mean Score Pvalue®
rs12803 A (730) C (152)
Retardation: psychomotor 1.47 1.32 4.289 0.038 0.036
Somatic symptoms (gastro-intestinal) 0.95 0.97 3.984 0.046 0.048
Insight 0.43 0.36 4.496 0.034 0.040
Retardation symptoms 7.28 6.90 6.440 0.011 0.012
rs3769340 G (94) T (788)
Weight loss 0.69 0.68 5.206 0.023 0.026
rs834834 C (505) T (377)
Retardation symptoms 7.37 7.01 9.515 0.002 0.003

Notes: “The adjusted P-value after 10,000 permutation tests. The value in parenthesis represents the number of patients with A, C, G, and T alleles.

Table 4 HAM-D 17 Total and Clusters Scores and the NR4A2 Genotypes of Patients with Major Depressive Disorder

SNP HAM-D Category Genotype x2 P-value Adjusted
P-value®
Mean Score
rs12803 AA (303) AC (124) CC (14)
Somatic anxiety symptoms 1.53 1.73 1.57 4.594 0.032 0.036
rs834834 CC (I51) CT (203) TT (87)
Somatic symptoms (gastro-intestinal) 0.98 0.92 0.98 6.386 0.041 0.043
Retardation symptoms 7.58 7.05 6.97 10.740 0.005 0.005

Notes: “The adjusted P-value after 10,000 permutation tests. The value in brackets represents the number of patients with AA, AC, CC, GG, GT, and CT genotypes.

with the rs12803-A allele had significantly higher retar-
dation symptoms scores as compared to patients with the
rs12803-C allele.

Moreover, Weight loss was significantly associated
with rs3769340 alleles (y2= 5.206, corrected P= 0.026).

In patients with rs834834, somatic symptoms (gastro-
intestinal) were significantly associated with genotype
(x2= 6.386, corrected P= 0.043). Retardation symptoms were
significantly associated with rs834834 alleles (y2=9.515, cor-
rected P= 0.003) and genotype (y2= 10.740, corrected
P=0.005). Patients with the rs834834-C allele and rs834834-
C/C had significantly higher Retardation symptoms scores
than those with rs834834-C/T or T/T genotypes or the
1rs834834-T allele, respectively.

In addition to the above, there were no significant
differences in other HAM-D cluster scores with alleles or
genotypes for rs12803, rs3769340, or rs834834 after per-
mutation testing.

NR4A2 Gene Polymorphisms and

Antidepressant Efficacy

As shown in Tables 5-7, the distribution of rs3769340 was
statistically different between the effective group and the
ineffective group (y2=1.260, P =0.042). There was no signifi-
cant difference in the distribution of SNP genotypes between
the remission group and the non-remission group. On this
basis, stratified analysis was conducted by age, gender and
symptom severity, etc., and there was no statistical difference.

Discussion

In our study, we investigated the association between
NR4A2 gene polymorphisms and depressive symptoms
and antidepressant efficacy. The results revealed that
NR4A2 gene polymorphisms were associated with partial
depressive symptoms, and NR4A2 rs3769340 was asso-
ciated with the efficacy of antidepressant.
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Table 5 The NR4A2rs12803 Genotypes and Antidepressant Efficacy in Patients with Major Depressive Disorder
Outcome Measure Genotype Total %2 P
AA AC/CC
Remission and non-remission Remission 97 37 134 1.450 0.229
Non-remission 57 31 88
Total 154 68 222
Effective and ineffective Effective 128 57 185 0.017 0.896
Ineffective 26 I 37
Total 154 68 222
Table 6 The NR4A2rs 3769340 Genotypes and Antidepressant Efficacy in Patients with Major Depressive Disorder
Outcome Measure Genotype Total %2 P
GG/GT TT
Remission and non-remission Remission 21 113 134 1.260 0.262
Non-remission 19 69 88
Total 40 182 222
Effective and ineffective Effective 29 156 185 4.123 0.042
Ineffective I 26 37
Total 40 182 222
Table 7 The NR4A2rs 834834 Genotypes and Antidepressant Efficacy in Patients with Major Depressive Disorder
Outcome Measure Genotype Total x2 P
CcC CT TT
Remission and non-remission Remission 45 62 27 134 0.010 0.995
Non-remission 29 41 18 88
Total 74 103 45 222
Effective and ineffective Effective 58 89 38 185 2.049 0.359
Ineffective 16 14 7 37
Total 74 103 45 222
First, we found that the rs12803 gene polymorphism Besides, individuals with the 1s834834-C allele

was significantly associated with retardation: psychomotor
in patients with MDD. Individuals with the rs12803-A
allele had significantly higher retardation symptoms
scores. At the same time, there was also a significant
association between the rs834834 gene polymorphism

and retardation symptoms with MDD.

in patients

andrs834834-C/C genotype had significantly higher retar-
dation symptoms scores. Studies have shown that retarda-
tion: psychomotor is an important aspect of MDD.?* The
retardation: psychomotor includes impaired cognitive
function, reduced motor activity, and impaired cognitive
function. It often occurs in people with MDD and
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psychotic symptoms. The biological link is an abnormality
in the brain’s basal ganglia and dopamine energy
pathways.” Savitz et al** observed that the expression of
neuroprotective NR4A2 was positively correlated with the
volume of hippocampal gray matter. NR4A?2 is associated
with various forms of dementia or age-related pathology.
Depression is not only a precursor of Alzheimer’s disease
but early-onset, primary mood disorders also increase the
risk of Alzheimer’s disease in older people. Saczynski
et al*® followed participants for 17 years, and the results
showed that the risk of developing Alzheimer’s disease
and other dementias later in life increased by more than
50% in depressed subjects. Leonard believed that inflam-
mation-induced neuropathological changes related to
MDD could induce neurodegenerative changes such as
Alzheimer’s disease.”® Therefore, it is necessary to study
further the NR4A2 gene for dopaminergic neuron differ-
entiation, instead of only the role of NR4A2 in MDD and
psychomotor retardation.

In this study, the rs12803 gene polymorphism and the
rs834834 gene polymorphism were associated with
somatic symptoms (gastro-intestinal) in patients with
MDD. There is evidence of bidirectional communication
between the gut and the brain, including neurologic, meta-
bolic, endocrine and inflammatory mediators.>” The MDD
may be associated with excessive inflammation and dysre-
gulation of the gut-brain axis. Excess inflammatory
response is associated with brain changes (depressive
symptoms, fatigue, difficulty sleeping) and worsening gas-
trointestinal symptoms, which can be exacerbated by psy-
chological distress.”® Studies have shown differences in
the composition of the gut microbiota between people
diagnosed with MDD and healthy people.”” NR4A2 trans-
activates Forkhead box protein (Foxp3), which is a marker
of specific expression in regulatory T (Treg) cells and
plays a key role in differentiation, maintenance, and func-
tion of Treg cells. NR4A2 in T lymphocytes is the key to
inducing Treg cells under physiological and pathological
conditions. High density Foxp3(+) Treg cells were signifi-
cantly associated with gastrointestinal inflammation and
disease progression. Abnormal expression of NR4A2 can
trigger various inflammatory signaling pathways, such as
cAMP/PKA and NF-kB, and promote the occurrence and
development of gastrointestinal inflammation and tumor.*
These results indicate that NR4A2 gene may play an
important role in the occurrence of gastrointestinal inflam-
mation and tumors, and the role of NR4A2 in the gastro-
intestinal symptoms of patients with depression requires

further study on the relationship and role of NR4A2-
related transcription factors, inflammatory factors and
depression.

The rs12803 gene polymorphism was associated with
in patients with MDD.
Epidemiological studies have shown that MDD and anxi-

somatic anxiety symptoms
ety disorders occur in up to 25% of patients. About 85% of
patients with MDD have significant anxiety, and 90% of
patients with anxiety disorder have MDD.?' The study by
Le-Niculescu et al provided evidence for the involvement
of NR4A2 gene in hippocampal anxiety.** Guo et al®
evaluated pain sensitivity and negative emotional behavior
in KCNIP3 -/- rats. It was confirmed that KCNIP3 -/- rats
showed higher pain sensitivity, higher anxiety levels and
aggravated depression-like behavior than wild-type rats. In
addition, the RNA-Seq transcriptional profiling of the
forebrain cortex of wild-type and KCNIP3 -/- rats were
compared, and the expression of genes involved in dopa-
mine transmission, such as NR4A2, was up-regulated.

The rs3769340 gene polymorphism was associated
with weight loss in patients with MDD.

Studies have shown that NR4A?2 is involved in steroid
production, lipogenesis, and energy metabolism.>*~*
Amoasii et al*> reported that Mediator 13 inhibits the
expression of glucose uptake and metabolism-related
genes in skeletal muscle by inhibiting the nuclear receptor
NURRI and MEF2 transcription factors. These findings
shed light on the fundamental molecular mechanisms by
which skeletal muscle regulates glucose metabolism and
lipid accumulation in the liver.

The rs12803 gene polymorphism was associated with
insight in patients with MDD. Gerretsen et al*° revealed
that impaired insight of delusions was positively asso-
ciated with the severity of depressive disorder with psy-
chotic characteristics at baseline and that impaired self-
awareness of delusions appeared to be an independent
predictor of remission of depressive disorder with psycho-
tic characteristics during acute treatment. Another study’’
reported that more severe anxiety symptoms and previous
hospitalizations for MDD were associated with greater
insight into illness at admission. Reduction of retardation
symptoms during treatment was associated with greater
improvement in insight prior to discharge. Patients who
were sicker at admission and those who showed more
improvement in psychomotor retardation, had the greatest

improvement in insight. Ekinci et al*® attempted to com-
pare the cognitive and clinical insights of schizophrenia

patients with and without a comorbid depression. They
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found that participants in the depressive group scored
significantly higher on self-reflectiveness and the reflec-
tiveness-certainty index than those in the non-depressed
group. There have been no studies linking NR4A2 to
insight into MDD. Therefore, it is necessary to study the
role of NR4A2 in the insight of patients with MDD, and
perhaps further studies on NR4A2 and schizophrenia and
insight can provide us with ideas for the research
on MDD.

In our study, rs3769340 genotype was associated with
antidepressant efficacy in patients (y2=4.123, P =0.042),
suggesting that different NR4A2 loci may be associated
with different therapeutic mechanisms. Thus, the results of
our study have certain guiding significance for the devel-
opment of new antidepressant drugs and individualized
treatment strategies. Ibi et al*° investigated the effect of
social isolation (SI) on neurogenesis associated with mem-
ory and emotion-related behaviors in the dentate gyrus
(DG) of the hippocampus. Repeated use of fluoxetine can
prevent Sl-induced survival damage to newly dividing
cells and improve spatial memory impairment and some
aggressive behavior in SI mice. In addition, they investi-
gated the changes in gene expression in the DG of SI mice
by using DNA microarray and real-time PCR and found
that SI reduced the expression of Nurrl and Npas4 genes
related to development. Breuillaud et al*® revealed that
mice lacking cyclic adenosine effector elder-binding pro-
tein (CREB) regulated transcriptional coactivator 1
(CRTC1) exhibited a depression-like phenotype and
a reduced antidepressant response to the selective seroto-
nin reuptake inhibitor fluoxetine. Breuillaud et al** simi-
larly show that Crtcl(-/-) mice are resistant to the
effect of
a behavioral despair paradigm. Supporting the blunted

antidepressant chronic  desipramine in
response to this tricyclic antidepressant, we found that
desipramine does not significantly increase the expression
of BDNF and NR4A?2 in the hippocampus and prefrontal
cortex of Crtcl(-/-) mice. Although the rs3769340 geno-
type was associated with the efficacy of antidepressants
(P=0.042), it was not significant. Therefore, it is necessary
to further expand the sample size to verify the accuracy of
the results.

This study has some limitations. First, a small percen-
tage of patients had rare genotypes, so a larger sample size
was needed for analysis. Secondly, in this study, the pro-
portion of patients who were able to receive at least 6
weeks of treatment as prescribed by the doctor was too
low, and the treatment duration may not be long enough,

which may lead to the deviation of the study results.
Therefore, we should develop strategies to improve patient
compliance to cure the disease. Finally, this study only
analyzed gene level, not RNA and protein expression, and
could not directly and systematically describe the relation-
ship between depressive symptoms and NR4A2.

In general, these findings demonstrate the significant
association between NR4A2 gene polymorphisms and retar-
dation: psychomotor, somatic general symptoms (gastro-
intestinal), somatic anxiety symptoms, weight loss, and
insight in patients with MDD. This suggests that phenotypic
studies may be more suitable for molecular genetic studies of
depression disorders, suggesting that we can further collect
patients with different diagnoses of mental disorders in
future studies, and further classify patients according to
phenotypes, so as to study the genetic mechanism of
a certain phenotype. NR4A2 gene polymorphism may be
a predictor of antidepressant efficacy. It is expected that this
finding will provide a theoretical basis for further research on
the relationship between NR4A2 and depressive disorders.

In the meantime, we will continue to conduct casual
molecular studies to examine whether these three SNPs are
associated with differences in NR4A2 expression in humans
and how NR4A?2 is associated with antidepressant efficacy.
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