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Abstract

Background and objectives: Despite the growing pieces of evidence on the relationship between

the altered expression level of miRNAs and major depressive disorder (MDD), few studies have

focused on the relationship between the altered expression of miRNAs and the severity of

depressive symptoms. This study aimed to investigate the relationship between the expression

level of miRNA-4485 and the severity of depressive symptoms in major depressive disorder (MDD)

patients.

Methods: Eighty MDD patients without antidepressants and 45 healthy controls were placed and

tested for the expression level of miRNA-4485 using quantitative RT‒PCR. At the same time, the

Hamilton Depression Scale (HAMD) was used to assess depression symptoms for MDD patients.

Twenty-nine out of 80 MDD patients were selected for miRNA expression level testing and symp-

tomatology assessments before and after three weeks of treatment.

Results: The expression level of miRNA-4485 in the MDD group was significantly overexpressed

compared to that in healthy controls (P < 0.05), and the expression level of miRNA-4485 in the

higher HAMD group was also much higher than that in the lower HAMD group and healthy controls

(P < 0.05). The expression level of miRNA-4485 in MDD patients was negatively correlated with

HAMD total score, anxiety/somatization, and bodyweight factor score (P < 0.05), accounting for

9.4%, 12.4% and 5.7%, respectively. MiRNA-4485 significantly predicted MDD and the severity of

depressive symptoms (P < 0.05). Compared with that before treatment, the expression level of
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miRNA-4485 was significantly downregulated after treatment, while the patient's depressive

symptoms were improved (p < 0.05). The improvement in depressive symptoms was positively

correlated with the downregulation of miRNA-4485, which could significantly predict the effects

of antidepressant treatment on MDD (P < 0.05).

Conclusion: MiRNA-4485, which is significantly related to depressive symptoms and its improve-

ment, could be a valuable biomarker or drug target to predict MDD, the severity of depressive

symptoms and the effects of antidepressant treatment on MDD.

© 2022 Asociación Universitaria de Zaragoza para el Progreso de la Psiquiatría y la Salud Mental.

Published by Elsevier España, S.L.U. All rights reserved.

Introduction

The World Health Organization reports that the global inci-
dence of major depressive disorder (MDD) is approximately
5% to 19%, with a total of approximately 300 million people
with depression.1,2 MDD not only brings great pain to the
individual and family but also places a considerable burden
on society.3 Presently, the etiology of MDD is unknown, and
there are no biological markers for the diagnosis and treat-
ment of depression. Although the etiology of MDD is not
clear, many studies have consistently shown that genetic
risk factors play an integral role in the pathogenesis of MDD.
Compared with those for schizophrenia (70%-80%), the heri-
tability estimates (»40%) of MDD are lower.4,5 This indicates
that other factors may also play a role in MDD, such as the
external environment, being under pressure and experienc-
ing adverse life events. Recently, it has been suggested that
epigenetics plays an important role in the pathogenesis of
MDD, which may be driven by genetic and environmental
factors.6,7 MiRNAs, as prominent members of epigenetics,
have strong developmental sequence specificity and tissue
specificity.8,9 The expression of some miRNAs changes with
cell proliferation, regional differentiation and the establish-
ment of conduction pathways during the formation of the
cortex.10,11 Therefore, miRNAs play an essential role in the
development and functional regulation of the brain. Some
studies have shown that miRNAs are not only involved in the
regulation of a variety of neural functions but also related to
synaptic plasticity.12,13 Large-scale miRNA microarray analy-
sis of brain tissue indicated that compared with normal sub-
jects, 17% of miRNAs were significantly downregulated in
the prefrontal cortex in the depressive suicide population.14

A study reported that miRNA expression was altered in the
prefrontal cortex of patients with bipolar depression.15

Among them, miRNA-504, miRNA-145, miRNA-145*, miRNA-
22*, miRNA-133B, miRNA-154* and miRNA-889 expression
was upregulated, while miRNA-104-3p, miRNA-29a, miRNA-
32, miRNA-454*, miRNA-874 and miRNA-520c-3p expression
was obviously downregulated.15 Changes in miRNA expres-
sion levels participate in the occurrence and development
of MDD by affecting the expression of many neural-related
genes in the brain. A study on 314 MDD patients and 252 nor-
mal controls reported that different DGCR8rs3757 alleles
were associated with a high tendency of depression suicide
and a high response to depression treatment, while
AGO1rs636832 was related to a decrease in the high suicide
risk of MDD and a reduction in the MDD treatment
response.16 Thus, miRNAs were associated with depressive
symptoms, and some of them were involved in the pathogen-
esis of MDD through corresponding targets.

In our previous study, we found that 26 miRNAs (21 upre-
gulated miRNAs and 5 downregulated miRNAs) were signifi-
cantly differentially expressed between MDD patients and
healthy controls by microarray analysis.17 With the purpose
of further validation in a larger sample, 9 upregulated miR-
NAs (miRNA-26b, miRNA-29b, miRNA-146b, miRNA-1244,
miRNA-4485, miRNA-1972, miRNA-4498, miRNA-4743, and
miRNA-874) and 1 downregulated miRNA (miRNA-338) cho-
sen from the 26 differentially expressed miRNAs were com-
pared in 81 MDD patients and 46 healthy controls. In the
results, the expression levels of 5 miRNAs (miRNA-1972,
miRNA-26b, miRNA-4485, miRNA-4498, and miRNA-4743)
were significantly different, suggesting that these 5 abnor-
mal miRNAs closely associated with MDD could be used as
biological markers to diagnose MDD. Although much evi-
dence indicates that miRNAs play a vital role in the occur-
rence and development of MDD, there has been little
research analyzing the relationship between the abnormal
expression of miRNAs and the depressive symptoms of MDD
patients.

Thus, we hypothesize that abnormal miRNAs are associ-
ated with depressive symptoms and that regulation of miR-
NAs is correlated with the improvement of depressive
symptoms, and some of them can be used as biomarkers or
drug targets to judge the severity and effects of antidepres-
sant treatment of MDD. Based on our previous research,
miRNA-4485 was selected for further study to analyze the
relationship between miRNA-4485 and depressive symptoms
and its antidepressant response to provide a basis for further
elucidating the role of miRNA in the development and recov-
ery of MDD in this study.

Materials and methods

Participants

Eighty MDD patients aged 18 to 68 years who met the diag-
nostic criteria of depression in the Diagnostic and Statistical
Manual 4th edition (DSM-IV) were enrolled as the experimen-
tal subjects. All patients were first-episode patients treated
without antidepressants or antipsychotics or relapsed within
at least 3 months without antidepressants or antipsychotics.
The patients had no history of other mental diseases, physi-
cal or nervous system diseases such as brain trauma, mental
retardation, alcoholism or drug abuse. In addition, patients
who received electroconvulsive therapy for less than six
months or were given a blood transfusion in one month were
excluded. The subjects of this study provided informed
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consent. This research was approved by the local ethics
review committee.

Hamilton depression scale

The Hamilton Depression Scale (HAMD) is a commonly used
scale for MDD that is used to measure the severity of depres-
sive symptoms. This research used the 24-item version of
HAMD. It includes seven dimensions, including anxiety/
somatization, body weight, cognitive disorder, day and night
change, retardation, sleep disorder and hopelessness.
According to the division boundary of Davis JM, if the score
exceeds 35, it may be severe depression; if the score
exceeds 20, it may be mild or moderate depression. If the
score is less than 8, the patient will not have depressive
symptoms. In this research, the Chinese version of this scale,
which has been naturalized and verified for its reliability and
validity, was used.18

Blood collection and RNA extraction

Samples of whole blood (5 ml) were collected from each
object by an EDTA anticoagulant tube and processed within
3 h at 7 a.m. the next day after enrollment. Peripheral blood
mononuclear cells (PBMCs) separated from the blood by
using Ficoll density centrifugation were transferred into a
fresh RNase/DNase-free 2 ml microcentrifuge tube and
stored at -80 °C until use. According to the manufacturer’s
protocol, total RNA extracted from the PBMCs by TRIzol
reagent (Invitrogen�, USA) was quantified by a NanoDrop
ND-2100 (Thermo Scientific). RNA integrity was assessed
using an Agilent 2100 (Agilent Technologies). To ensure a
robust analysis for the following procedures, samples with
an RNA integrity number (RIN) less than 8 were excluded.17

Real-time quantitative reverse-transcription PCR
(qRT‒PCR)

According to previous studies, miRNA-4485 was chosen for
further validation with real-time quantitative reverse tran-
scription polymerase chain reaction (qRT‒PCR). Blood sam-
ples from 80 MDD patients were utilized to validate the
findings from miRNA profiling. Total RNA was isolated from
the PBMCs using TRIzol reagent (Invitrogen�, USA) for quan-
titative detection of miRNA. Complementary DNA was syn-
thesized using the Reverse Transcription TaqMan MiRNA
Reverse Transcription Kit and miRNA-specific stem‒loop pri-
mers in accordance with the manufacturer’s instructions.
Each RT reaction consisted of 5mL of total RNA, 0.15 mL
dNTPs with dTTP (100 mM), 1.00 mL Multiscribe RT enzyme
(50 U/mL), 1.5 mL 10£ RT Buffer, RNase Inhibitor 0.19 mL
(20 U/mL), Nuclease-free water 4.16 mL, 3 mL TaqMan Micro-
RNA Assays, in a total volume of 15 mL. Reactions were per-
formed under the following conditions: 30 min at 16 °C,
30 min at 42 °C, 5 min at 85 °C, and held at 4 °C. Real-time
PCR was accomplished by Applied Biosystems 7900HT Real-
Time PCR System (Applied Biosystems, Inc., USA), with a
10 mL PCR mixture that included 2 mL of the cDNA, 5 mL of
2£ TaqMan Universal Master Mix II (Applied Biosystems,
CA.), 0.5 mL of TaqMan MicroRNA Assays (Applied Biosys-
tems, CA), and 2.5 mL of double distilled water. PCRs in a
384-well plate were run at 95 °C for 10 min, followed by 40

cycles at 95 °C for 15 s and 60 °C for 1 min. Each sample was
tested in triplicate. The miRNA-specific stem‒loop primers
were provided by TaqMan MicroRNA Assays (Applied Biosys-
tems, CA.) on the basis of the microRNA sequences obtained
from the miRBase database. SDS 2.4 software was used to
collect the data. Using RNU48 as a reference for normaliza-
tion, the expression levels of miRNA-4485 were calculated
by the fold change (FC) using the 2�DDCT method.17,19

Medication intervention

Using systematic random sampling, 29 subjects were
selected from 80 MDD patients for clinical intervention
observation. Antidepressant treatment was applied, includ-
ing sertraline hydrochloride with a daily dosage range from
100 to 200 mg. MiRNA-4485 was detected, and the HAMD
scale was evaluated before and after three weeks of antide-
pressant treatments.

Statistical analysis

All data were processed by SPSS v26.0 and GraphPad Prism 5.
Real-time quantitative PCR data were collected by SDS 2.4
software. The Mann‒Whitney U test, Kruskal‒Wallis H test,
independent sample t test and chi-square test were used to
test the differences in miRNA-4485 and demographic varia-
bles between the higher and lower HAMD group, MDD group
and healthy controls. Spearman’s correlation test was car-
ried out to test the relationship between the miRNA-4485
expression level and depressive symptoms. Regression analy-
sis was performed to determine the accountability of
miRNA-4485 for depressive symptoms. Finally, an ROC curve
was established to test the predictability of miRNA-4485 for
depressive disorder, the severity of depressive symptoms
and the effects of antidepressant treatment for MDD. All sta-
tistical tests were two-tailed, and p < 0.05 was considered
statistically significant.

Results

Comparisons of demographic variables

There were no differences in age, sex, residence, educa-
tional level or marital status between the MDD group and
healthy controls (P > 0.05, Table 1). The HAMD total score of
MDD in this study ranged from 20 to 49. According to the cri-
teria for severe depression, participants whose HAMD total
score was lower than 35 were allocated to the lower HAMD
group (n = 45, HAMD total score: 22.91 § 2.30), while those
whose HAMD total score was higher than or equal to 35 were
allocated to the higher HAMD group (n = 35, HAMD total
score: 36.94 § 2.57). As shown in Table 1, there were no dif-
ferences in age, sex, residence, educational level or marital
status between the higher and lower HAMD groups (P > 0.05,
Table 1).

miRNA-4485 expression in the MDD group, healthy
controls, and higher and lower HAMD groups

As shown in Fig. 1, the Mann‒Whitney U test results revealed
that the expression level of miRNA-4485 in the MDD group
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(FC = 1.667) was significantly overexpressed compared to
that in the healthy control group (FC = 1.000) (Z = -2.268,
P = 0.023, Fig. 1 A). The expression level of miRNA-4485 was
significantly different between the higher HAMD group,
lower HAMD group and healthy controls by Kruskal‒Wallis H
Test (H = 10.589, p = 0.005). Furthermore, post hoc test
showed that the expression level of miRNA-4485 in the
higher HAMD group(FC = 2.223) was significantly overex-
pressed as compared to the lower HAMD group(FC = 1.234,
H = -19.051, p = 0.020) and healthy controls(FC = 1.000,H = -
26.029, p = 0.001,Fig. 1 B), while there was no significant
difference between the lower HAMD group and healthy con-
trols(H = -6.978, P = 0.361,Fig. 1 B).

Correlation between abnormal expression of
miRNAs-4485 and depressive symptoms

The results of Spearman correlation analysis of the expres-
sion of miRNA-4485 and depression symptoms in MDD
patients demonstrated that the total score of HAMD was
negatively correlated with the expression level of miRNA-
4485 (r = -0.398, P = 0.007). The factor score of anxiety/
somatization was negatively correlated with the expression
level of miRNA-4485 (r = -0.356, P = 0.001). The factor score
of body weight was negatively correlated with the expres-
sion level of miRNA-4485 (r = -0.371, P = 0.015), while there
was no significant correlation between other factors of
HAMD and miRNA-4485 (P > 0.05).

Stepwise regression analysis of the effects of
miRNA-4485 expression on depressive symptoms

Taking the expression level of miRNA-4485, age, sex, resi-
dence, educational level and marital status as independent
variables and the HAMD total score, anxiety/somatization
and body weight as dependent variables, stepwise regres-
sion analysis was carried out. As Table 2 indicates, miRNA-
4485 was entered into the regression function with HAMD
total score and anxiety/somatization as the independent
variable, accounting for 9.4%, 12.4% and 5.7%, respectively.

Prediction of depressive disorder and its severity by
miRNA-4485

The expression level of miRNA-4485 was taken as the inde-
pendent variable, and the group of higher and lower HAMD
(0 represents the lower HAMD group and 1 represents the
higher HAMD group) was taken as the dichotomous depen-
dent variable. Stepwise logistic regression analysis was per-
formed. The results revealed that miRNA-4485 was entered
into the regression function, accounting for 7.5% of the
severity of depression symptoms. The odds ratio determined
by the higher HAMD group against the lower HAMD group was
0.829.

ROC curves were also established using the expression
level of miRNA-4485 as the testing variable and the higher
and lower HAMD groups, MDD group and healthy controls as
state variables. As shown in Fig. 2, the results revealed that
the expression level of miRNA-4485 could significantly pre-
dict MDD (AUC = 0.623, p = 0.023, 95% CI 0.519-0.726), espe-
cially severe MDD (AUC = 0.714, p = 0.001, 95% CI 0.603
−0.826). The expression level of miRNA-4485 could also
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significantly predict the severity of depressive symptoms
(AUC = 0.646, p = 0.025, 95% CI 0.526−0.766).

Correlation between the downregulation of miRNA-
4485 expression and symptom improvement

After three weeks of antidepressant treatments, the miRNA-
4485 expression level significantly decreased (FC = 0.384,
Z = -2.930, P = 0.003, Fig. 3 A), while the total HAMD score
was significantly lower than that before treatment
(t = 7.364, P < 0.001, Fig. 3 B). Symptom improvements
were measured by the differences in HAMD total scores
before and after treatment. The downregulation of miRNA-
4485 expression was measured by the difference in miRNA-
4485 expression levels before and after treatment. The

results of Spearman correlation analysis demonstrated that
the downregulation of miRNA-4485 was positively correlated
with the improvement of depressive symptoms (r = 0.451,
p = 0.014).

MiRNA-4485 downregulates the accountability of
symptom improvement and predictability of
treatment effects

To explore miRNA-4485 as a predictive marker for the effects
of antidepressant treatment on MDD symptoms, 29 MDD
patients were divided into higher and lower treatment effect
subgroups by HAMD score reduction rate (Spre-Spost/Spre,
where Spre represents the premedication score and Spost
represents the postmedication score). The patients whose

Fig. 1 The comparison of miRNA-4485 between the MMD group, Healthy controls, Lower and Higher HAMD groups.

Table 2 Stepwise regression analysis of the effects of miRNA-4485 expression upon depressive symptoms.

Dependent variables Regression model B SE b ∆R2 t value P value

HAMD total score constant 23.619 0.788 — — 29.980 <0.001

miRNA-4485 -0.486 0.160 -0.325 0.094 3.033 0.003

Anxiety/somatization constant 4.868 0.393 — — 12.372 <0.001

miRNA-4485 -0.279 0.080 -0.367 0.124 3.489 0.001

Body weight constant 0.833 0.100 — — 8.330 <0.001

miRNA-4485 -0.049 0.020 -0.262 0.057 -2.402 0.019

Fig. 2 Prediction of depressive disorder and its severity by miRNA-4485, AUC=area under the curve, miRNA=microRNA.

The European Journal of Psychiatry 37 (2023) 15−23
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HAMD score reduction rate was equal to or greater than 50%
were categorized into the higher treatment effect group,
while the patients whose HAMD score reduction rate was less
than 50% were categorized into the lower treatment effect
group. As shown in Fig. 4, the miRNA-4485 downregulation of
the higher treatment effect group was much higher than that
of the lower treatment effect group (Fig. 4 A), which could
significantly predict the effects of antidepressant treatment
on MDD (Fig. 4 B).

Discussion

Studies have shown that miRNAs, as prominent epigenetic
regulators, participate in a series of important pathophysio-
logical processes, including the pathogenesis of depression.6

In this research, we found that the expression level of
miRNA-4485 in the MDD group was significantly overex-
pressed compared with that in healthy controls. MiRNA-4485
could be a valuable biomarker to predict MDD. Deregulation
of miRNAs could affect various cellular and molecular tar-
gets involved in depression pathogenesis.20 Among various
types of biomarkers, miRNAs have emerged as powerful tools
to diagnose patients with depression.21 Based on a study of
1088 MDD patients and 1102 healthy controls, Xu found a sta-
tistically significant positive association between miRNA-
30ess178077483 and MDD.22 These findings suggested that
miRNA polymorphisms might play a significant role in MDD

susceptibility and implied that miRNAs might be involved in
the etiology of MDD.

The altered expression of miRNAs in plasma and brain tis-
sue might be one of the mechanisms of MDD. According to
Fan, miRNA-1972, miRNA-26b, miRNA-4743, miRNA-4498,
and miRNA-4485 in plasma were differentially expressed
between MDD patients and healthy controls and could be
used as biomarkers to diagnose MDD.17 Nevertheless, few
studies have explored the relationship between the differ-
entially expressed miRNAs and depressive symptoms. In this
study, the expression level of miRNA-4485 in the higher
HAMD group was significantly overexpressed compared with
that in the lower HAMD group. In comparison, there was no
significant difference between the lower HAMD group and
healthy controls. The total HAMD score and the anxiety/
somatization and body weight factor scores were negatively
correlated with the expression level of miRNA-4485. Conse-
quently, miRNA-4485 is significantly related to depressive
symptoms and could be a useful biomarker to predict
depressive disorder and the severity of depressive symp-
toms. A high proportion of MDD patients present the symp-
toms of abnormal timing of sleep and wakefulness.
Interestingly, these manifestations of abnormal circadian
function return to normality with antidepressant or mood
stabilizer treatment and patient recovery.23 According to
research on 359 MDD patients and 341 healthy controls,
Ester found that miRNA-182 rs76481776 was related to late
insomnia in MDD patients. MDD patients carrying the T allele

Fig. 3 Comparison of miRNA-4485 expression levels and depressive symptoms before and after treatments.

Fig. 4 MiRNA-4485 downregulates the accountability of symptom improvement and predictability of treatment effects.

H.-t. Song, X.-y. Sun, W. Niu et al.
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had a higher risk of presenting late insomnia.24 Suicidal
behavior, a significant cause of death and morbidity world-
wide, is a severe and frequent symptom of MDD.25−27 Com-
pared with nonpsychiatric controls who died of other
causes, global miRNA showed considerably decreased
expression in the prefrontal cortex of depressed suicide
completers. MiRNA-185 was reported to regulate TrkB-T1
linked to suicidal behavior upon truncation.28 The changes
in miRNA-4485 before and after antidepressant treatments
in patients with MDD were also reported to be related to sui-
cidal ideation.29

Further study showed that downregulation of miRNA-4485
was positively correlated with the improvement of depres-
sive symptoms and could significantly predict the effects of
antidepressant treatment on MDD. Serotonin (5-HT) recep-
tor, corticosteroid receptor (GR) and brain-derived neuro-
trophic factor (BDNF) are considered to be closely related to
the pathogenesis of MDD.30 A large number of studies have
shown that miRNA-96, miRNA-196, miRNA-195, miRNA-15A
and miRNA-15b can affect the expression of 5-HT receptors,
and miRNA-18a and miRNA-124a can affect the development
of hippocampal neurons by affecting the expression of gluco-
corticoid receptor (GR).31,32 MiRNA-30a and miRNA-195
influence the expression of brain-derived neurotrophic fac-
tor (BDNF).33 Selective serotonin reuptake inhibitors (SSRIs),
as first-line agents for antidepressive therapy, could improve
synaptic 5-HT by affecting the targets of the serotonin trans-
porter (SERT). Baudry found that SERT was the target of
miRNA-16 in a rat model of depression.34 After long-term
treatment with fluoxetine, the expression of miRNA-16
increased in the raphe nucleus. The antidepressant effect of
fluoxetine was similar to that of directly injecting miRNA-16
into the raphe nucleus. Further research found that miRNA-
16 in human tissues can also inhibit the expression of
SERT.35,36 Fluoxetine promoted the transformation of pre/
pri-miRNA-16 to miRNA-16 by activating glycogen synthase
kinase-3 (GSK-3), and the expression of SERT was reduced
with the upregulation of miRNA-16 in the raphe nucleus.
Thus, the inhibition of SERT by upregulation of miRNA-16
induced by fluoxetine reduced the reuptake of synaptic 5-
HT, which may be the antidepressive mechanism of fluoxe-
tine. In summary, miRNAs could affect the expression of the
5-HT receptor and improve synaptic 5-HT by affecting the
targets of the serotonin transporter (SERT).

Based on our previous research, we found that the down-
regulation of miRNA-1972, miRNA-4485, miRNA-4498 and
miRNA-4743 was positively correlated with the improvement
of retardation symptoms after antidepressant treatments.37

The downregulation of miRNA-26b was negatively correlated
with the improvement of day and night change symptoms.
Our previous research indicated that miRNA-4743, miRNA-
4498, miRNA-4485, miRNA-1972 and miRNA-26b might be
therapeutic targets for MDD treatment but did not deeply
analyze the relationship between the expression level of
miRNAs and the severity of depressive symptoms. In this
study, we found that the miRNA-4485 expression level signif-
icantly decreased, while the total HAMD score was signifi-
cantly lower than that before treatment. The
downregulation of miRNA-4485 was positively correlated
with the improvement of depressive symptoms, which could
significantly predict the effects of antidepressant treat-
ments on MDD. Many reports have found that miRNAs may be

targets of antidepressants in the treatment of depression.
Lope's research showed that miRNA-146a-5p, miRNA-146b-
5p, miRNA-425-3p and miRNA-24-3p are markers of the anti-
depressant response by regulating mitogen-activated pro-
tein kinase (MAPK)/Wnt-system genes.38 In addition, miRNA-
1202 could predict the antidepressant response by regulat-
ing the expression of the metabotropic glutamate receptor 4
(GRM4) gene.39 Granulocyte colony-stimulating factor (G-
CSF), as a promoter of neuronal plasticity, may play a biolog-
ical role in depression-like behaviors.40 Compared with
healthy controls, the serum level of G-CSF in adolescents
with MDD was much higher. After four weeks of treatment
with fluoxetine, the expression level of G-CSF in serum sig-
nificantly decreased.41 G-CSF may be the target of antide-
pressants and may be associated with depressive symptoms.
G-CSF regulates the phenotypic changes of NK cells with 40%
downregulation of NKp46.42 Compared with healthy con-
trols, the expression of NK cells in patients with depression
is abnormal.43 The levels of NKp46-positive NK cells in
patients with depressive symptoms were significantly lower
than those in the control group.44 Interestingly, hsa-miRNA-
4485-5p was reported to regulate NKp46 expression by linc-
EPHA6-1.45 We assume that NKp46 may be the key target
gene of hsa-miRNA-4485-5p and G-CSF. Hsa-miRNA-4485-5p
and G-CSF may play an important role in the pathogenesis of
depression by regulating NKp46. Our findings provide addi-
tional evidence that the aberrant expression of miRNAs may
play an important role in the development and recovery of
depressive symptoms.

In conclusion, miRNA-4485 had a significant association
with depressive symptoms. The expression of miRNA-4485
was significantly different in the higher and lower HAMD
groups, MDD group and healthy controls. Abnormal expression
of miRNA-4485 might be closely connected with the severity
of depressive symptoms. The expression of miRNA-4485 and
depressive symptoms changed during antidepressant treat-
ment. The downregulation of miRNA-4485 was positively cor-
related with the improvement of depressive symptoms.
MiRNA-4485 could be a useful biomarker or drug target to pre-
dict depressive disorder, the severity of depressive symptoms
and the effects of antidepressant treatment on MDD.

Limitations

This study found a close relationship between the severity of
depressive symptoms and the expression level of miRNA-
4485, and the downregulation of miRNA-4485 was positively
correlated with the improvement of depressive symptoms.
Nevertheless, we did not analyze their internal mechanism.
According to our findings, although miRNA-4485 could pre-
dict the severity of depressive symptoms and the effects of
antidepressant treatment, using miRNA-4485 as a biomarker
or drug target to judge the severity and the effects of anti-
depressant treatment on MDD in the clinic needs further
research.
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