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LINC01694 regulates the malignant biological behaviors of prostate cancer cells
through the miR-128-3p/TERF1 axis

ZHENG Ming', KE Hongyan’, CHEN Zhongjun' (1. Department of Urology, Jingzhou Central Hospital, Jingzhou 434020, Hubeti,
China; 2. Department of Blood Transfusion, Jingzhou Central Hospital, Jingzhou 434020, Hubei, China)

[Abstract] Objective: To investigate the effects of long non-coding RNA 01694 (LINC01694) regulating the microRNA-128-3p
(miR-128-3p)/telomeric repeat binding factor 1 (TERF1) axis on the malignant biological behaviors of prostate cancer (PC) cells.
Methods: Cancer tissues and corresponding adjacent tissues from 20 PC patients undergoing surgery at the Department of Urology,
Jingzhou Central Hospital, between January 2023 and January 2024 were collected. Human PC cell lines (PC-3, DU145, LNCaP, C4-2)
and normal human prostate epithelial RWPE-1 cells were routinely cultured. LNCaP cells were transfected with sh-LINC01694, sh-NC,
miR-128-3p inhibitor, inhibitor-NC, miR-128-3pmimics, pcDNA, and pcDNA-LINC01694 using Lipo6000™ transfection reagent. Cells
were divided into the following groups: Ctrl, sh-NC, sh-LINC01694, sh-LINC01694 + NC inhibitor, sh-LINC01694 + miR-128-3p
inhibitor, pcDNA, and pcDNA LINC01694 groups. The mRNA expression of LINC01694, miR-128-3p, and TERF1 in PC tissues and
cells, as well as LNCap cells in each group, was detected by qPCR. The protein expression of TERF1, caspase-3, cyclin D1, E-cadherin,
and N-cadherin in LNCaP cells of each group was detected by WB method. Clone formation assay, flow cytometry, and Transwell
chamber assay were applied to detect proliferation, apoptosis, migration, and invasion of LNCaP cells, respectively. Dual luciferase

reporter gene assay, RNA pull-down assay, and RNA-binding protein immunoprecipitation (RIP) assay were applied to verify the
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targeting binding relationship between LINC01694 and miR-128-3p as well as between TERF1 and miR-128-3p. Nude mouse LNCaP
cell xenograft experiment was conducted to assess the effect of LINC01694 knockdown on tumor growth. Results: LINC01694 was
highly expressed in PC tissues and cells (all P<0.05). Knockdown of LINC01694 in LNCaP cells promoted the protein expression of
miR-128-3p, caspase-3, and E-cadherin, inhibited the protein expression of LINC01694, TERF1, cyclin D1, and N-cadherin, reduced
cell proliferation, migration, and invasion, and promoted apoptosis (all P < 0.05). All these effects were partially reversed by the miR-
128-3p inhibitor (all P < 0.05). LINC01694 could directly bind to miR-128-3p (P < 0.05), while miR-128-3p could directly bind to
TERF1 mRNA (P < 0.05), indicating that LINC01694 regulates the miR-128-3p/TERF1 axis. Knockdown of LINC01694 significantly
inhibited the growth of LNCaP cell xenografts in nude mice (P < 0.05). Conclusion: LINC01694 regulates the malignant biological
behaviors of LNCaP cells through the miR-128-3p/TERF1 axis.
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% si-LINC01694 1 miR-128-3p inhibitor) , 1% 7% 4 h
Ja  FERFFRMLAF I 3 uL KK 0% A1 1 mL 2 10% i
- M35 ) DMEM. 24 h )& , i 2~3 mL (1) 5 2 55 72
Birrdedk. 48 h G AR A k47 J5 282500 .
LINC01694 ixf 21 5 $ (pcDNA-LINCO01694) & ot
J8 J5fi B pcDNA %% %k 25 LNCaP 4 il , 73 5 pcDNA #1
pcDNA-LINCO01694 41,48 h Ji st 8 41 i i qPCR 546
I miR-128-3p 7K.
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F PrimeScript™ia 7] G0k FL 13 7% 5% 4 ¢cDNA, H qPCR
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5 min, 95 °C 60 s:60 °C 60 s, 3: 38 M. L U6 B,
GAPDH N N Z L A, H 27 %% 11 5 LINCO01694
miR-128-3p 1 TERFI mRNA fJ A %f % i& /K °F .
LINC01694 1iE 7] 5| ¥ 5 5-AAACGTCGCCTTCAT
CCACC-3', Jx 1] 5] #1 N 5'-CTGACCAACGGCTTC
CTGAC-3") ; miR-128-3p IF [7 5] #) N 5-GGTCAC
AGTGAACCGGTC-3', Jx [A] 5] # N 5-GTGCAG
GGTCCGAGGT-3'; U6 1E Ir] 5| #) 9 5'-GCTTCGGCA
GCACATATACTAAAAT-3', J% [F] 5| #) N 5'-CGC TTC
ACGAATTTGCGTGTCAT-3'; GAPDH IE [ 5] %1 N
5'-ACCCACTCCTCCACCTTTGAC-3', [ [f] 5| ¥ Ky
5-TGTTGCTGTAGCCAAATTCGTT-3'; TERFI IE [A]
51 %1°8 5'-GTCTCTGTGCCGAGCCTTC-3', I [f] 5| #)
45 -TCAATTGGTAAGCTGTAAGTCTGTG-3'.
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128-3p mimics B miR-NC 543 a4 44 T- LNCaP
Y. K577 48 hJa , {8 F R O R B R 15 2R A &R
Gkl e G R A .

1.9 RNA pull-down 5232457 miR-128-3p 5 LINC01694
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miR-128-3p 5 TERF1 mRNA #9454 % #
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#i5 (P <0.001); 5 RWPE- 1 4 fitg (1.03 + 0.02) Lt
#,PC-3(3.15 + 0.31) .DU145(4.02 + 0.40) .LNCaP
(7.03 £ 0.70) . C4-2 4II Jfil (4.85 + 0.48) 1 LINC01694
B ERIL (¥ P <005, Hf LNCaP 4 ffg b
LINCO01694 1A 7K~V #x 551 » 6 H LNCaP 40 i i3t 47 )5
2.2 £ LNCaP @ e ¥ 3 LINC01694 T 42 i# miR-
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qPCR 746 1 45 3 (& 1A) B oR, 5 si-NC 41 kb
5, si-LINC01694 41 LNCaP 4 fiil F miR-128-3p i) %
5K TF G (P < 0.05) , LINCO01694 2234 7K °F-
R (P <0.05) ; 5 si-LINC01694 + inhibitor-NC 41
b , si-LINC01694 + miR-128-3p inhibitor £ 4 miR-
128-3p FRIAKF I F (P <0.05) . WBIEAL 45
R E 1B B7R, 5 si-NC 24 b # , si-LNC01694 4
LNCaP 4f i * TERF1 & [ K 1A K F B & F F (3
P <0.05) ;5 si-LINC01694 + inhibitor-NC %1 Eb %5,
si-LINC01694 + miR-128-3p inhibitor 41 #* LNCaP 4
i Hh TERF1 IA7KF B (P < 0.05) .
2.3 A LINC01694 =T B £ 4 4] LNCaP %@ i 69 3% 54
At 7 H 42 3t 2 8 T 49 H miR-128-3p W) 7T % 4% gk AE A

T R T SR IR AT A ARSI 45 SR (B 2) B
55 5i-NC 41 Eb#¢, si-LINC01694 £H LNCaP 41 52 B 2 1k
IR, P TR BN (3 P < 0.05) ; 5 si-LINCO1
694 + inhibitor-NC 21 Lt %5 , si-LINC01694 + miR-128-3p
inhibitor ZH LNCaP 4 5 F 72 A0 W8 22, S T3 1
BRI P<0.05).

I 2 3 4 35

TERF12 [17% % /4 F

0
123435

1:Ctrl 21 ;2:si-NC 2H ;3 :5i-LINC01694 41 ;4 : si-LINC01694 + inhibitor-NC; 5 : si-LINC01694 + miR-128-3p inhibitor. 5 si-NCZHtt
B, P <0.05, 5 si-LINC01694 + inhibitor-NC 41 LL#¢,"P < 0.05.
1 AR LINC01694 X miR-128-3p(A) #1 TERF1(B) F&iAHI S0

A ctrl si-LINC01694

Ctrl si-NC si-LINC01694

si-LINC01694+ si-LINC01694+
NC inhibitor miR-128-3p inhibitor 200

si-LINC01694+ si-LINC01694+
NC inhibitor miR-128-3p inhibitor 50

1040020 217% 10" { 0.04% 220%

o' { 007 1n52% 40|

5si-NCAH L, P<0.05, 5 si-LINC01694 + NC inhibitor 41 L%, *P < 0.05.
2 ERRLINC01694 %t LNCaP ZRAfiE5E (A) JET-(B) BRI
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2.4 & LINC01694 =T " 2 47 %] LNCaP %@ 2 49 it

#% AR 22 #8 /) # A9 H miR-128-3p W) 7T 1% 4% b AE Al
Transwell /)N = 5256 #6500 45 5 (& 3) T, 5 osi-

NC 21 %%, si-LINC01694 2 LNCaP 41 i (1312 72 . 12

Ctrl si-NC si-LINC01694

ZEhE 18] R [ (B P < 0.05) ; 5 si-LINC01694 +
inhibitor-NC 21 Lt %% , si-LINC01694 + miR-128-3p
inhibitor 2 LNCaP 40 Jftl (3L # 12 22 & /) W] & Tt v
(¥JP<0.05).

si-LINCO01694+ si-LINC01694+ 250,
NC inhibitor miR-128-3p inhibitor 200
e T e

si-LINC01694+ si-LINC01694+ 200,
NC inhibitor miR-128-3p inhibitor A
s0
<
% 100 -
=
s0
R o
SIS
Sosss
S

5 si-NCH4LH %, "P<0.05, 55 si-LINC01694+NC inhibitor 41 EL %, P < 0.05.
E3 STERLINCO1694 X LNCaP AT (A) FI{EZE(B) IS4

2.5 &L A LINCO1694 T ] £ #7 %] cyclin D1, N-
cadherin & & % ik {2 3 caspase-3. E-cadherin & & %
3k i 4 4] miR-128-3p W] T 1 4% b A F

WBERM 25 5 (] 4) BoR , 5 si-NC A AR,
si-LINC01694 2H LNCaP 4fi g cyclin D1.N-cadherin
HERIE K BUE T (35 P <0.05), caspase-3

1 2 3 4 5
cyclin D] . e —— e c—

N-cadherin == e e ——

CASPASE-3 == e ———

EHRIEKF

E-cadherin == s—— s c— —

E-cadherin £ [#R/K BT & L (3 P < 0.05)
55si-LINC01694 + inhibitor-NC 2H Hb 45 , si-LINC01694
+ miR-128-3p inhibitor 41 1 LNCaP 4ii i # cyclin D1+
N-cadherin RIAKFE 5 (3 P < 0.05) , caspase-3
E-cadherin ik /KR TR P <0.05) .

mm Ctrl

= si-NC

=3 si-LINC01694

3 5i-LINC01694 + NC inhibitor

B3 si-LINC01694 + miR-128-3p inhibitor

cyclinD1  N-cadherin  caspase-3 E-cadherin

1:Ctrl; 2:5i-NC;3:5i-LINC01694 ;4 : i-LINC01694 + NC inhibitor; 5 : si-LINC01694 + miR-128-3p inhibitor
5si-NC#LH % ,"P < 0.05, 5 si-LINC01694 + NC inhibitor 21 EL %, *P < 0.05.
E4 SRERLINC01694 %7 LNCaP ZRAE5E JAT- . EMT X E B RIARIENT

2.6 LINCO01694 ¥2.15) i 4% miR-128-3p/TERF1 %h
Starbase 24 7 73 B 45 B (B 5A) 7R, miR-128-
3p A LINCO01694 5, TERF 1 477 A H.1F FH 45 547 £ o
KU 't 2 Wl A 1 B DR S B A 45 SR (B 5B o, 5
miR-NC + LINC01694-WT &% miR-NC + TERF1-WT
ZH Eb % , miR-128-3p mimics + LINCO01694-WT %,
miR-128-3p mimics + TERF1-WT 20 LNCaP 4 i 7 %
I 2 B 1 4 2 35 R B (B P < 0.05), 5 miR-NC +
LINC01694-MUT &¢ miR-NC + TERF1-MUT 41 tb. %%,
miR-128-3p mimics + LINC01694-MUT 5§ miR-128-3p

mimics + TERF1-MUT 4 LNCaP 41 g o 5% 5t 2 f %
P TC I AR AL . S 56 25 U W, miR-128-3p 5
LINC01694 B{ TERF1 mRNA 2 [f] 1 7t 4 ] 45 &

RNA pull-down il 5& 45 2 . 7% , 5 Biotin-NC ZHAH
EL , Biotin-miR-128-3p £ 1 LINC01694[(2.34 + 0.21 vs
1.00 £ 0.08, ¢ = 14.606, P < 0.05], TERFI mRNA
[(1.98+0.34 vs 1.00+0.04, t="7.012,P < 0.05]4F 7
[ZE

RIP 73 A48 SR 45 B (B 5O) BoR, 5 1gG 4 %%,
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