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Effects of IncRNA SNAI3-AS1 on the malignant biological behavior of prostate cancer
cells by regulating the miR-367-3p/SOX4 axis

WANG Xiaohu, LI Yaling
(Department of Urology , Gansu Wuwei Liangzhou Hospital , Wuwei 733000, China)

Abstract Objective To investigate the effect of the long non-coding RNA (IncRNA) SNAI3-ASI on the malignant biological hehavior
of prostate cancer (PC) cells by regulating the microRNA (miR) -367-3p/high-mobility group box protein 4 (SOX4) axis. Methods Real-
time polymerase chain reaction (PCR) was used to detect SNAI3-AS1 ,miR-367-3p,and SOX4 mRNA expressions in human PCa cell
lines DU145, LNCap, and PC-3,normal prostate epithelial cell line RWPE-1,PC tissue,and adjacent cancer tissues. LNCap in the loga-
rithmic growth phase were collected and assigned to the blank , negative control (vector), SNAI3-AS1 overexpression (vector SNAI3-AS1),
small interfering RNA negative control (siRNA) (si-NC), si-SNAI3-AS1 group,si-SNAI3-AS1+inhibitor negative control (NC inhibitor),
and si-SNAI3-AS1+miR-367-3p inhibitor groups. Clone formation, transwell ,and Hoechst33258 staining were used to detect cell clone
formation ability , migration, invasion, and apoptosis, respectively. Real-time PCR was used to detect SNAI3-AS1,miR-367-3p,and SOX4
mRNA expressions in LNCap. Western blotting was used to detect SOX4 protein expression in LNCap, and double luciferase was used to
verify the targeting relationship between miR-367-3p and SNAI3-AS1 and SOX4. Results SNAI3-AS1 and SOX4 mRNA expressions
increased in DU145,LNCap,PC-3,and PC tissues, whereas miR-367-3p expression significantly decreased (P < 0.05). Compared with
the blank and vector groups,the SNAI3-AS1 and SOX4 mRNA and protein expression, clone number,invasion, and migration in the
vector SNAI3-ASI group increased ,whereas miR-367-3p expression and apoptosis decreased (P < 0.05). Compared with the blank and
si-NC groups,the SNAI3-AS1 and SOX4 mRNA and protein expression, clone number, invasion,and migration in si-SNAI3-AS1 group
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decreased , whereas miR-367-3p expression and apoptosis increased (P < 0.05). Compared with the si-SNAI3-AS1+NC inhibitor group,

the SOX4 mRNA and protein expression, clone number, invasion , and migration in si-SNAI3-AS1+miR-367-3p inhibitor group increased

whereas miR-367-3p expression and apoptosis decreased (P < 0.05) ; however, SNAI3-AS1 expression had no statistically significant
difference (P > 0.05). miR-367-3p had a targets SNAI3-AS1 and SOX4. Conclusion SNAI3-ASI inhibits the development of malignant

behavior in PC cells by upregulating the miR-367-3p/SOX4 axis.

Keywords IncRNA SNAI3-AS1; miR-367-3p/SOX4 axis; prostate cancer cell; malignant biological behavior
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Tab.1 Sequence of real-time PCR primers

Primer name Direction Primer sequence (5" -3")
SNAI3-AS1 Forward GCGTTATGTCGTTTGGTTGATG
Reversed TGGCAGGAATGAGGTGAGC
miR-367-3p Forward TTCTCCGAACTTTGCACGTTT
Reversed ACGTGACACGTTCGGAGAATT
SOX4 Forward GGCCTCGAGCTGGGAATCGC
Reversed GGCCTCGAGCTGGGAATCGC
B-actin Forward CACCATTGGCAATGAGCGGTTC
Reversed AGGTCTTTGCGGATGTCCACGT
U6 Forward CACTGTTCCACCCCTCAGAGC
Reversed GCCACTTGTCGGCGATAAGG
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R2 BAMAFSNAIZ-AST, miR-367-3p. SOX4 mMRNAKIFIE (x+s, n=6)
Tab.2 Comparison of mMRNA expression of SNAI3-AS1, miR-367-3p, and SOX4 in cells of each group (x+s, n=6)

Cell SNAI3-ASI miR-367-3p SOX4 mRNA
RWPE-1 0.97 £0.10 0.96 +0.10 0.93£0.10
PC-3 1.42+0.16" 0.62 = 0.08" 1.38 +0.15"
DU145 1.48 +0.16" 0.59 + 0.07" 1.44 +0.16"
LNCap 2.01+0.23" 0.42 +0.05" 1.94+021"

1)P < 0.05 vs. RWPE-1.

R3  LERALHSNAIZ-AST, miR-367-3p. SOX4 mRNAZKIL (x+s, n=35)
Tab.3 Comparison of mMRNA expression of SNAI3-AS1, miR-367-3p, and SOX4 in tissues (x s, n = 35)

Group SNAI3-ASI miR-367-3p SOX4 mRNA
Paracancer tissue 0.94 +0.10 0.93 +0.10 0.97 £0.10
PC tissue 1.96 +0.21" 0.43 +0.06" 2.07 £0.22"

1) P < 0.05 vs. paracancer tissue.
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Changes of clonal ability, apoptosis, invasion, and migration of LNCap
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1, control group;2,vector group; 3, vector SNAI3-A group.

E2 #MEHSOX4EEHRKIE
Fig.2 Expression of SOX4 protein in cells
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Tab.4 Comparison of the changes in SNAI3-AS1, miR-367-3p, SOX4 expression and the cloning ability, apoptosis, invasion and

migration of LNCap induced by overexpression of SNAI3-AS1 (x s, n =6)

Item Control Vector Vector SNAI3-AS1
SNAI3-AS1 0.92 +0.10 1.02+0.11 1.64 +0.18"%
miR-367-3p 0.95+0.10 1.06 +0.11 0.42 £0.06"?
S0X4 mRNA 0.98 +0.10 1.05+0.11 1.65+0.18"%
SOX4/B-actin 0.46 +0.06 0.51 0.07 0.88 £0.10"?
Clone number 12534+ 15.34 126.11 + 15.76 186.52 +20.01"
Apoptosis rate (%) 8.63+0.89 8.55+0.88 422+0.45"

211.03 +23.52
141.55 +15.44

Migration number

Invasion number

300.51 +32.05"%
216.34 £22.37"%

223.13 +24.31
142.31 £ 15.67

1) P < 0.05 vs. control group;Z)P < 0.05 vs.vector group.
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C

A, clonal ; B, apoptosis ; C, migration and invasion ( x 200).
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Fig.3 Changes of clonal ability, apoptosis, invasion, and migration of LNCap
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Fig.4 Expression of SOX4 protein in LNCap 367-3pF Pn%’%‘% Tﬁﬁi‘ 'ﬁPC ) 2
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R5 FHSNAIZ-ASTESHILNCapH1SNAI3-AS1, miR-367-3p, SOX4FRik R EhEsE

BT, BESEIBEUMILE (x£s, n=6)

Tab.5 Comparison of the changes in the cloning ability, apoptosis, invasion, and migration of LNCap and SNAI3-AS1, miR-367-
3p, SOX4 expression induced by knockdown of SNAI3-AS1 (x s, n =6)

Item Control si-NC si-SNAI3-AS1
SNAI3-ASI 0.93+0.11 1.05+0.11 0.44 £ 0.06"
miR-367-3p 0.96 +0.10 1.03+0.11 1.88 +0.20"?
SOX4 mRNA 0.91 +0.09 0.99 £0.10 0.41 £0.06"
SOX4/B-actin 0.49 = 0.06 0.46 + 0.06 0.13 +0.02"?
Clone number 126.08 + 15.46 126.24 +15.68 84.55+10.21"%
Apoptosis rate (%) 8.77 + 0.89 8.62 +0.89 1534 +1.66""
Migration number 219.11 +22.95 213.66 +22.78 14352+ 15.11"7
Invasion number 141.77 £15.52 141.53 £ 15.42 82.24+9.02"%

1) P < 0.05 vs. control group;2) P < 0.05 vs. si-NC group.
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El5 miR-367-3p5SNAI3-AST1HIFRIN L & LA
Fig.5 Predicted binding sites of miR-367-3p and SNAI3-AS1

miR-367-3p 3
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B6 miR-367- -3p 5SOX4rM s & i =
Fig.6 Predicted binding sites of miR-367-3p and SOX4
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Fig.7 Changes of clonal ability, apoptosis, invasion, and migration of LNCap
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Tab.6 Inhibition of miR-367-3p reversed the effect of SNAI3-AS1 on LNCap gene expression and malignant behavioral changes (x +s,

n=6)
Group si-SNAI3-AS1+NC inhibitor si-SNAI3-AS1+miR-367-3p inhibitor

SNAI3-AS1 0.46 £ 0.06 0.45 £ 0.06
miR-367-3p 1.82£0.20 1.24+0.13"

SOX4 mRNA 0.44 +0.06 0.99 +0.10"
SOX4/B-actin 0.15 £ 0.02 0.42 +0.06"

Clone number 84.88 +10.19 119.97 + 12.35"
Apoptosis rate (%) 15.28 +1.59 1042+ 1.11"

Migration number 142.94 + 14.89 200.84 +20.96"

Invasion number 82.62 +8.89 131.77 + 14.06"

1)P < 0.05 vs. si-SNAI3-AS1+NC inhibitor group.
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1,si-SNAI3-AS1+NC inhibitor group;2,si-SNAI3-AS1+miR-367-3p in-
hibitor group.
El8 LNCapHhSOX4E B KX
Fig.8 Expression of SOX4 protein in LNCap
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