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Background: Depression is among the most common psychiatric disorders, and is a leading cause of the global disease burden. Its
pathophysiological mechanism is unclear, which limits the development of therapeutic strategies. Long non-coding RNA (IncRNA)
single nucleotide polymorphisms (SNPS) may be related. In this study, we aimed to determine the effects of the rs2242385, rs155979,
1$3762983, and 153762984 polymorphisms in the IncRNA NONHSAT102891 on depression susceptibility in a Chinese population.
Methods: We conducted a case-control study in a cohort of 480 patients with depression and 329 healthy controls, and performed
genotyping by gene sequencing ii.

Results: The rs155979 GC genotype was significantly associated with increased risk of depression compared with healthy
controls. Stratified analysis showed a 2.08-fold increased risk of suicide in patients with rs155979 GC or GG genotype. The
1s2242385, rs3762983, and rs3762984 polymorphisms were not significantly associated with the risk of depression. Haploid analysis
showed linkage disequilibrium between rs155979, rs3762983, and rs3762984, and the CCG haplotype reduced the risk of depression.
Limitations: The study sample was relatively small, and was restricted to patients from central and southern China. Further, only
peripheral blood was used for DNA extraction.

Conclusion: The rs155979 polymorphism may be associated with the occurrence of depression in the Chinese population. However,
further studies are needed to verify the reliability of our results in large populations and different ethnic groups.
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Introduction
Depression is a common recurrent mental disorder, with a lifetime risk is nearly 20%." It is characterized by persistent
sadness and a lack of interest or pleasure in previously beneficial or enjoyable activities.” Patients with depression have
about 3 times as many suicidal ideations in their lifetime as healthy people.® In 2008, the WHO listed major depression as
the third leading cause of the global disease burden; it will likely be the first by 2030.* Despite significant advances in our
understanding of the pathophysiological mechanism of depression, with many biological, genetic, environmental,
psychological, and other factors being linked to its development,' the exact mechanism underlying this disease remains
unclear. Further research on the underlying mechanism is essential for the development to effective therapeutic strategies.
Long non-coding RNAs (IncRNAs) are groups of non-coding RNAs >200 nucleotides in length that are transcribed
but not translated into proteins.” Their functions are mainly related to DNA methylation, gene silencing or activation,
transcription and post-transcriptional regulation, and epigenetics.® IncRNAs are involved in many diseases, including
depression and suicidal behavior.” The IncRNA NONHSAT102891 in peripheral blood molecular cells of patients with
depression was significantly down-regulated compared with normal controls.® LncRNA NONHSAT102891 is located on
chromosome 5 (CHRS5:95768987-95770845).
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Single nucleotide polymorphisms (SNPs) refer to the DNA sequence polymorphisms caused by a single base
difference on the DNA sequence of different individuals at the genome level, which is the most major manifestation
of genetic differences between individuals or populations. It accounts for more than 90% of the genetic polymorphisms in
the human genome. Variation of any base in the human genome can occur in coding, non-coding and gene spacing
regions. Many psychiatric disorders have been linked to SNPS. Milad Heidari Nia et al found that intron
GABRB2rs1816072 and rs12187676 polymorphisms were associated with schizophrenia risk in an Iranian population
sample.” Saman Sargazi et al found that rs4705342T/C and rs4705343T/C polymorphisms in the miR-143 promoter
region were associated with schizophrenia susceptibility in Iranian population samples.'® Saman Sargazi et al showed
that HOTAIR polymorphisms of long-stranded non-coding RNA are associated with susceptibility to bipolar disorder.""
Mohammad Ali Mokhtari et al showed that genetic polymorphisms in miR-137 and its target genes TCF4 and
CACNAIC lead to the risk of bipolar disorder.'

IncRNA expression and function are affected by single nucleotide polymorphism and have a correlation with the
pathogenesis of mental diseases. To date, some studies have explored the relationship between SNPs in IncRNA and
susceptibility to depression. ArezouSayad et al reported that SNP of rs1899663 in IncRNA HOX transcription antisense
intergenic RNA (HOTAIR) was associated with depression susceptibility in an Iranian population.'® Weipeng Liu et al
reported that the expression of IncRNA (LINCO01360) was affected by rs70959274 Alu polymorphism and was related to
the pathogenesis of depression.'* Yanni Zeng et al showed that the brain-specific long non-coding RNA RP1-269M15.3
in the basal ganglia of the nucleus accumbens was significantly regulated by Major Depressive Disorder (MDD)-related
SNP across the 24 KB region of the TOX2 gene.'?

In this hospital-based case-control study, we genotyped SNPS of rs2242385, rs155979, rs3762983 and rs3762984 in
IncRNA NONHSAT102891 blood DNA samples from 480 patients with depression and 329 controls from the general
population. To examine its association with depression susceptibility in the Chinese population.

Materials and Methods

Subjects

Between March 2018 and December 2019, 480 patients with depression who met the diagnostic criteria of The
Diagnostic and Statistical Manual of Mental Disorders (DSM-IV) were recruited at Jining Psychiatric Hospital and
Yunnan Mental Health Center.329 healthy controls were recruited from individuals who came to the hospital for
health checkups during the same period. The study was approved by the ethics committee of Chengdu Medical
College. After being informed of the purpose of the study, all subjects signed a complete written consent form.
Eligible patients had a total score of >20 on the 24-item Hamilton Depression Scale (HAMD-24) at screening and
baseline visit. Exclusion criteria including lack of signed consent to participate in the evaluation, thyroid dysfunc-
tion, history of nervous system diseases, neurodegenerative diseases (such as Parkinson’s disease, epilepsy,
Alzheimer’s disease), diagnoses of other mental disorders (such as schizophrenia, divided emotional disorder, or
bipolar disorder), serious physical disease (acute or chronic), drug or substance abuse, cognitive impairment, and
breastfeeding or pregnancy. We also included cardiovascular disease, kidney or liver disease, obesity, abnormal body
mass index (BMI), autoimmune disease, infectious disease, and uncontrolled endocrine disease as additional
exclusion criteria for participants in this study. The clinical data of patients, including age, sex, pulse rate, age at
onset, suicide attempt, whether the patient was a first-time patient, and family history, were obtained from medical
records. Healthy controls had the same exclusion criteria as did the patients. The mean age of healthy controls (105
males and 224 females) was 44.0 + 16.9 years (Table 1). Frequency matching was performed between the control
group and the cases according to gender, age, and place of residence. Quanto software 1.2.3 (University of Southern
California, Los Angeles, CA, USA) was used to calculate the power of sample size. When the RG value was set to
1.6, the genetic power of the four SNPS was greater than 80% under a dominant model."®
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Table | Characteristics of the Study Population

Variables Controls, n=329 | Case, n=480
Age (years) 44.0x16.9 41.8+17.6
Gender (%)

Male 105(31.9) 139(29.0)
Female 224(68.1) 341(71.0)
Age of onset (years) 36.8+16.9
Pulse rate 80.6x11.4
Depressive episode (%)

Severe 252(52.5)
Mild/moderate 228(47.5)
Family history (%)

Positive 94(19.6)
Negative 386(80.4)
Suicide attempt

Yes 292(60.8)
No 188(39.2)
Fist-episode patients (%)

Yes 248(51.7)
No 232(48.3)

Note: HAMD, Hamilton rating scale for depression.

SNPs Selection

UCSC was used to search for SNPs associated with depression in the 2kb region downstream of IncRNA
NONHSAT102891 transcription start site, and loci with secondary allelic frequency greater than 10% in Asian popula-
tion were selected as follows: 1s2242385, rs155979, rs3762983 and rs3762984. (Figure 1)

Genotyping
Human blood collection: 2—3 mL whole blood samples from all subjects were collected using an EDTA anticoagulant
tube and stored in —20°C freezer.

DNA extraction: A whole blood genomic DNA rapid extraction kit (Sangon Bioengineering (Shanghai) Co., LTD.)
was used for DNA extraction of blood samples, according to manufacturer’s instructions.

Multiple amplification and high-throughput sequencing: A primer pool containing four SNPs was designed and
synthesized, the SNP target sequences were amplified by two-step PCR, and the Illumina-compatible library was
prepared. The first PCR system was as follows: DNA template (10 ng/uL) 2 pL; Upstream primer pool (10 pM) 1
pL; Downstream primer pool (10 pM) 1 pL; 2x PCR Ready Mix 15 pL (total volume 25uL; Kapa HiFi Ready Mix) After
the reaction system was prepared, the following reaction cycles were performed on a PCR apparatus (Bio-RAD,

rs2242385
rs155979

rs3762983
rs3762984
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Figure | Schematic diagram of rs2242385, rs155979, rs3762983, and rs3762984 on the IncRNA NONHSAT102891.
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T100TM): pre-denaturation at 98°C for 3 min, followed by eight cycles of denaturation at 98°C for 30 seconds, annealing
at 50°C for 30 seconds, and extension at 72°C for 30 seconds. This was followed by 25 cycles of denaturation at 98°C for
30 seconds, annealing at 66°C for 30 seconds, and extension at 72°C for 30 seconds. The final 72°C extension was 5
minutes. After the reaction was complete, the temperature was 4°C. The PCR products were detected by 1% agarose gel
electrophoresis to determine the correct size of the products, and the PCR products were purified and recovered using
AMPure XP magnetic beads. The first PCR product was used as the template to perform the second PCR reaction to
obtain a library with molecular tags. The reaction system was as follows: DNA template (10 ng/pL) 2 pL, universal P7
primer (including molecular label, 10 uM) 1 pL; Universal P5 primer (10 uM) 1 pL; PCR Ready Mix 15 pL (total
volume 30 pL) After the reaction system was formulated, the following PCR program was performed: pre-denaturation at
98°C for 5 min, followed by five cycles of denaturation at 94°C for 30 seconds, annealing at 55°C for 20 seconds,
extension at 72°C for 30 SEC, and finally extension at 72°C for 5 min. Temperature was maintained at 4°C after
completion. The final PCR product was purified and recovered using AMPure XP magnetic beads. The PCR products
were mixed in equal quantities and sequenced using HiSeqXTen (Illumina, San Diego, CA).

Data quality control and genotyping analysis: Data quality control for off-machine data was performed in two
steps: 1) Cutadapt (V1.2.1) was used to remove any part of the sequence containing the connector sequence; 2) Prinseq-
Lite (V0.20.3) software was used for quality control of the rest of the sequence, in order from the 3° end to the 5° end of
the sequence. Bases with a quality threshold below 20 were deleted. The remaining sequences were considered qualified
for quality control. BWA (V0.7.13-R1126) software was then used to compare the qualified sequences to the reference
genome with the default parameters. Based on the comparison results, samTools software (version 0.1.18) was used to
calculate the genotype results of the target loci. Finally, Annovar (2018—04-16) software was used for gene annotation of
mutation sites.

Statistical Analysis

All statistical analyses were performed using SPSS 25.0. Software packages (Chicago, IL, USA) and GraphPad Prism 5.0
(GraphPad Software, San Diego, CA, USA). The genotype frequencies of rs2242385, rs155979, rs3762983, and
rs3762984 were obtained by direct counting. The Hardy-Weinberg equilibrium was tested using the x2 test. The
distribution of rs2242385, rs155979, rs3762983, and rs3762984 genotypes in cases and controls was tested using the
X test, and the association between the four polymorphisms and the risk of depression was assessed by odds ratio (OR)
and 95% confidence interval (Cls). P < 0.05 was considered statistically significant.

Result

Genotype frequencies of the two polymorphisms in the control and depression groups are shown in Table 2. The control
group did not deviate from the Hardy-Weinberg equilibrium (rs2242385:P = 0.10; rs155979: P = 0.33; rs3762983: P =
0.74; 1s3762984: P = 0.06). Our eQTL results showed that rs2242385, rs155979, rs3762983 and rs3762984 polymorphic
loci had no effect on the expression of LncRNA NONHSAT102891. There was a significant difference in the distribution
of 15155979 GC genotype between the depression and control groups (OR = 1.53, 95% CI of 1.09-2.15, P = 0.01). The
frequency of rs155979 was significantly different between the patient and control groups (OR = 1.49, 95% CI of 1.08—
2.05, P =0.01), and the G allele frequency of rs155979 in the depression group was significantly higher than that in the
control group (OR = 1.28,95% CI of 1.00-1.64, P = 0.05). No significant differences were observed between the case and
control groups for the remaining three polymorphisms.

Stratified analysis according to depressive episode (severe vs mild/moderate), attempted suicide (yes vs no), first-
episode patients (yes vs no) showed that rs155979 polymorphism was different in patients with suicide attempt. The
frequency of GC and GG genotypes of rs155979 in patients with attempted suicide was significantly higher than that in
the remaining patients (C/C vs G/C-G/G: OR = 2.08, 95% CI of 1.18-3.65, P = 0.01; Table 3). However, no significant
correlation was found between rs155979 polymorphism and the other two variables (P>0.05). rs2242385, rs3762983, and
rs3762984 polymorphisms were not significantly correlated with these three variables (P>0.05; Table 3).

Note: OR was adjusted by age and gender. For the 152242385, one sample was not genotyped successfully.
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Table 2 Association of the rs2242385, rs155979, rs3762983 and rs3762984 Polymorphisms with
Depression Risk

Models Polymorphisms | Controls Patients Adjusted OR (95% CI) P value
(Dimensionless)
N=329(%) | N=480(%)
rs2242385
Codominant | CC 248(75.4) 376(78.5) 1.00
TC 79(24.0) 98(20.5) 0.80(0.55-1.17) 0.24
TT 2(0.6) 5(1.0) 1.55(0.27-8.96) 0.62
Dominant CC 248(75.4) 376(78.5) 1.00 0.29
TCT 81(24.6) 103(21.5) 0.82(0.57-1.19)
Recessive CcCrTC 327(99.4) 474(99.0) 1.00
TT 2(0.6) 5(1.0) 1.68(0.32-8.72) 0.52
Allele C 575(87.4) 850(88.7) 1.00 0.43
T 83(12.6) 108(11.3) 0.87(0.63-1.22)
rs155979
Codominant | CC 180(54.7) 233(48.5) 1.00
GC 122(37.1) 208(43.3) 1.53(1.09-2.15) 0.01
GG 27(8.2) 39(8.1) 1.33(0.71-2.48) 0.36
Dominant CC 180(54.7) 233(48.5) 1.00 0.01
GC/GG 149(45.3) 247(51.5) 1.49(1.08-2.05)
Recessive CC/GC 302(91.8) 441(91.9) 1.00 0.76
GG 27(8.2) 39(8.1) 1.09(0.62-1.93)
Allele C 482(73.2) 674(70.2) 1.00
G 176(26.8) 286(29.8) 1.28(1.00-1.64) 0.05
rs3762983
Codominant | CC 160(48.6) 222(46.2) 1.00
GC 137(41.6) 216(45.0) 1.08(0.77-1.50) 0.67
GG 32(9.7) 42(8.8) 1.39(0.76-2.55) 0.29
Dominant CcC 160(48.6) 222(46.2) 1.00
GC/GG 169(51.4) 258(53.8) 1.00(0.73-1.37) 0.99
Recessive CC/GC 297(90.3) 438(91.2) 1.00
GG 32(9.7) 42(8.8) 0.69(0.40-1.22) 0.20
Allele C 457(69.5) 660(68.8) 1.00
G 201(30.5) 300(31.2) 1.07(0.84-1.36) 0.58
rs3762984
Codominant | GG 204(62.0) 320(66.7) 1.00
GC 117(35.6) 144(30.0) 0.80(0.57-1.12) 0.20
CcC 8(2.4) 16(3.3) 1.54(0.574.17) 0.39
Dominant GG 204(62.0) 320(66.7) 1.00
GC/CC 125(38.0) 160(33.3) 0.83(0.60-1.16) 0.28
Recessive GG/GC 321(97.6) 464(96.7) 1.00
CcC 8(2.4) 16(3.3) 1.38(0.58-3.28) 0.45
Allele G 525(79.8) 784(81.7) 1.00
C 133(20.2) 176(18.3) 0.90(0.68-1.19) 0.45

Note: OR was adjusted by age and gender. For the rs2242385, one sample was not genotyped successfully.

Haploid analysis of 1s2242385, rs155979, rs3762983, and rs3762984 polymorphic loci revealed linkage imbalance in
rs155979, rs3762983 and rs3762984. The frequency of CCG haploid types was significantly higher in patients than in
controls (CCG vs GCG: OR = 0.735, 95% CI of 0.554-0.975, P = 0.032; Table 4). No significant correlation was found
for other haploid types.

1s2242385, rs155979, rs3762983 and rs3762984 polymorphic loci were used for interactive cross-validation (CV)
using MDR (Multifactor Dimensionality Reduction 3.0.2) software. The results showed that rs2242385, rs155979,
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Table 3 Stratified Analyses of the rs2242385, rs|55979, rs3762983 and rs3762984
Polymorphisms with Depression Risk

Variables Frequency OR (95% CI) P value
% % (Dimensionless)
rs3762984
Depressive episode Severe Mild
G/IG 173(68.7) | 147(64.5) 1.00(Ref)
G/C-C/C 79(31.3) 81(35.5) 1.42(0.84-2.39) 0.19
Suicide attempt Yes No
G/IG 196(67.1) | 124(66.0) 1.00(Ref)
G/C-C/IC 96(32.9) 64(34.0) | 0.97(0.56-1.68) 0.91
First-episode patient Yes No
G/IG 162(65.3) | 158(68.1) 1.00(Ref)
G/C-C/IC 86(34.7) 74(31.9) | 0.70(0.38-1.30) 0.26
rs3762983
Depressive episode Severe Mild
C/C 115(45.6) | 107(46.9) 1.00(Ref)
CIG 117(46.4) | 99(43.4) | 0.81(0.51-1.28) 0.36
G/G 20(7.9) 22(9.7) 0.91(0.35-2.33) 0.84
CIG-G/G 137(54.4) | 121(53.1) | 0.66(0.40-1.10) 0.11
Suicide attempt Yes No
CciC 126(43.1) | 96(51.1) 1.00(Ref)
CIG 142(48.6) | 74(39.4) 1.46(0.89-2.42) 0.14
G/IG 24(8.2) 18(9.6) 0.63(0.21-1.88) 0.41
CIG-G/G 166(56.9) | 92(48.9) | 0.58(0.33-1.00) 0.05
First-episode patient Yes No
CiC 116(46.8) | 106(45.7) 1.00(Ref)
CIG 113(45.6) | 103(44.4) | 1.02(0.61-1.69) 0.95
G/G 19(7.7) 23(9.9) 1.75(0.65—4.77) 0.27
C/IG-GIG 132(53.2) | 126(54.3) | 0.94(0.51-1.72) 0.83
rs155979
Depressive episode Severe Mild
Cc/iC 123(48.8) | 110(48.2) 1.00(Ref)
G/C-G/G 129(51.2) | 118(51.8) | 0.91(0.54-1.52) 0.71
Suicide attempt Yes No
CiC 154(52.7) | 79(42.0) 1.00(Ref)
(Continued)
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Table 3 (Continued).
Variables Frequency OR (95% CI) P value
N (Dimensionless)
% %
G/C-G/G 138(47.3) | 109(58.0) | 2.08(1.18-3.65) 0.0l
First-episode patient Yes No
CiC 123(49.6) | 110(47.4) 1.00(Ref)
G/C-G/G 125(50.4) | 122(52.6) | 0.94(0.52-1.72) 0.85
rs2242385
Depressive episode Severe Mild
CiC 197(78.2) | 179(78.8) 1.00(Ref)
T/IC-TIT 55(21.8) 48(21.1) 1.15(0.63-2.11) 0.65
Suicide attempt Yes No
CiC 231(79.1) | 145(77.5) 1.00(Ref)
T/IC-TIT 61(20.9) 42(22.5) 1.14(0.60-2.18) 0.69
First-episode patient Yes No
C/IC 197(79.4) | 179(77.5) 1.00(Ref)
T/IC-TIT 51(20.6) 52(22.5) | 0.82(0.42-1.63) 0.58
Table 4 Haplotype Analysis of the rs155979, rs3762983 and rs3762984 with the
Depression
Haplotype Controls Patients OR (95% CI) P value
(Dimensionless)
2N=658(%) | 2N=960(%)
CCC 131(19.9) 174(18.1) 0.774(0.575-1.402) 0.091
CCG 161(24.5) 203(21.1) 0.735(0.554-0.975) 0.032
CGG 190(28.8) 297(30.9) 1.097(0.842—-1.430) 0.492
GCG 165(25.0) 283(29.5) 1.000
Note: Haploid types with a population frequency lower than 0.05 were excluded from the study.
Table 5 The Cross-Validation Statistics of rs2242385-rs155979-rs3762983-rs3762984 Interaction
Model(s) CV Training CV Testing
Bal. Acc OR (95% CI) P value | Bal. Acc OR (95% CI) P value
rs155979x 0.534 1.311(0.974-1.763) 0.074 0.497 0.978(0.403-2.376) 0.961
rs2242385 0.614 3.101(2.217-4.336) | <0.001 0.611 3.019(1.103-8.262) 0.028
rs3762984
rs2242385 0.617 3.048(2.195-4.233) | <0.00I 0.604 2.678(1.009-7.109) 0.045
rs3762983
rs3762984
Abbreviations: CV, Cross-validation; Bal. Acc, Balanced accuracy.
Neuropsychiatric Disease and Treatment 2023:19 https: 299
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rs3762983 and rs3762984 interaction existed, and the best model was rs2242385-rs3762984 (CV training balanced
accuracy:0.614; OR=3.101,95% CI of 2.217-4.336, P<0.001) (Table 5).

Discussion

In this study, we investigated for the first time the contribution of genetic variation within IncRNA NONHSAT102891
gene to depression susceptibility. We found that the rs155979 GC genotype increased the risk of depression, and stratified
analysis showed that the risk of suicide in patients with rs155979 GC or GG genotype was 2.08 times higher than that in
the general population. Our results suggest that rs155979 polymorphism may be associated with the occurrence of
depression in Chinese populations.

Depression is a common mental disorder with complex symptoms, associated with considerable morbidity, mortality,
cost, and high risk of suicide. Some studies have estimated that the heritability is about 40%.'” However, until recently,
genome-wide association (GWA) studies in large European sample groups failed to reliably identify genetic variations
that could cause depression.'®? Studies to investigate the prevalence of depression in different geographic regions and
its association with population-specific SNPS are currently underway.> Li Shiwu et al found that NEGR1 (regulated by
TF combined with SNP rs3101339 to destroy depression risk) was dysregulated in the brains of patients with depression
compared with the control group, and predicted that rs3101339 might confer depression risk by influencing NEGR1
expression.”* Parris et al found that the A allele of oxytocin receptor gene (OXTR) rs53576 was associated with a history
of suicide attempts in patients with depression.”> The SNP rs10789336 located in the neuron growth regulator 1
(NEGRI1) gene significantly affects the expression level of RPL31P12 in brain tissue and contributes to the risk of
depression.”® Our data provide a new avenue to explore the pathophysiological mechanism of major depression.

LncRNAs are highly expressed in the central nervous system and regulate neural stem cell maintenance,?’ synaptic
plasticity, gliogenesis, neurogenesis,?® brain patterns, oligodendrocyte myelination, hippocampal development, and brain
aging.”® Liu Zhifen et al identified 11 differentially expressed IncRNAs in patients with depression by using peripheral
blood microarray analysis, which proved the correlation between IncRNA and depression.’® Kahaei et al evaluated the
brain IncRNA expression patterns of a large number of patients with depression and identified 10 potential biomarkers.*'
Guangyao Li et al confirmed that IncRNANONHSAT102891 was significantly down-regulated in PBMCs of patients
with depression compared with the control.® These results support our hypothesis; In this study, we investigated the
pathophysiological mechanism of depression and confirmed that the rs155979 polymorphism in IncRNA
NONHSAT102891 gene may be related to the occurrence of depression in Chinese population. Further research is
needed to identify new susceptibility genes for depression and find precise therapeutic targets for depression. Haploid
analysis results showed that the frequency of CCG haploid type in patients was significantly lower than that in healthy
subjects, indicating that the CCG genotype reduced the risk of depression. Thus, the CCG haploid type might be
a protective factor for depression, and the specific mechanism needs to be further explored.

Some previous studies of genetic associations have focused on the relationship between SNPs, coding genes and
susceptibility to depression. Relatively little research has been done on the genetic variation of non-coding genes, such as
RNA, especially IncRNA. In this study, we found that SNPS in the LncRNA region were associated with depression.
This study also has some limitations. Peripheral blood was used to extract total DNA for further study. However, no other
blood components or biological tissues were considered, which may provide new insights. The content of
IncRNANONHSAT102891 in white blood cells was not considered in our sample collection and experiment design,
and the experimental design lacking the influence of SNP on the expression of IlcRNANONHSAT 102891 was also a big
shortcoming of us. Moreover, this study included subjects only from the central and southern parts of China. Regional
differences and the relatively small sample size could affect the results, and further studies are needed on larger samples.
In addition, only molecular experiments were conducted in this study, which lacked further verification by cell
experiments. We will improve the above defects in the following work.

Ethics Approval and Consent to Participate
This study was conducted in accordance with the Declaration of Helsinki and approved by the ethics committee of
Chengdu medical college. All patients signed an informed consent form for inclusion in the study.
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