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[# Z]1 BM 97 IncRNA LINCO1612(LINCO1612) % £ & Stk 41 i (ESCC) 4if A= Wy = e e ma e ALl . ik ik
46 42 ) ESCC 34 14 i 4l 2R 55 41 20, SR FH RT-qPCR 1543 HIAS N ESCC Bfid 41 40 3 55 241 20 S ESCC 41 g 2 Fn I 248 1 e 4l
Jitl (Het-1A 40 g ) H LINCO1612 A1 XF % 35 7K F- o ¥ KYSE30 41 g 4 4 X B2 COR 4755 4 ) L shRNA-NC 41 (%% % shRNA-NC) |
sh-LINCO1612 21 (%% 4% LINCO1612 shRNA) . Vector ZH (% 4¢ Vector) . ALKBH5 41 (%% 4t ALKBHS5 i ik 24K ) . IGF2BP1 2H (% 3
IGF2BP1 i #3525 4K ) F1 ALKBHS+LINCO1612 25 (344 4t ALKBHS H LINCO1612 i #5404 o H £:4k RNA S8 L3 (MeRIP) 23 Hr
AL LINCO1612 1) m6A 45 7K F 3 RIP 43 H7 ¥E A% m6A 16 1 1Y LINCO1612 5 ALKBHS B IGF2BP1 B 454 5 i 2 16 2 D 52 36 46 )
LINCO1612 228 T ; CCK-8 Fl Transwell 525046 241 i i) 38 55 FIAZ 22 68 07 NI AR A A LR T . 858 S0 8V I,
LINCO1612 7E ESCC £ Hh 3k i 2 iR (P<0.01) . BEAh, ESCC A LINCO1612 Foik /K -F4 A IE % &4 R 400 Het-1A &3 1A
(P<0.01). JT¥RLINCO1612 2 4 i) KYSE30 41 Jg 3 58 #1112 22 , 175 5 40 )L 4 7l Caspase-3 1 ¥ 15 (P<0. 05) . ALKBH5 3 5
LINCO1612 254 2B LINCO1612 i m6A &4 , T F 8 LINCO1612 ()35 . 1 Fik ALKBHS # 41 i #4228 , 5 S AN Jd 1,
M2 235 LINCO1612 KT T ALKBHS 32 235 %) KYSE30 21 ffd 1) 52 1 (P<0. 05) . RIP A3 Hr 25 53 /R, IGF2BP1 3 32 $U5 m6A &4 1Y
LINCO1612 I 5 JL 45 &, 3% 3% LINCO1612 fa M, fR #EIL R 35 . 4518 LINCO1612 7E ESCC 3Rk W 3% [ . ALKBHS-m6A-
IGF2BP1 LA m6A fRHHEA T LINCO1612 13, fi2i#F ESCC 4t s 48 Fiz 22, fil 20 M g 7=
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Mechanism of IncRNA LINC01612 promoting malignant growth of esophageal squamous cell carcinoma cells
QIAO Bo-wei, YANG Yao-qing (Department of Thoracic Surgery, Second Affiliated Hospital of Air Force Medical University, Xi'an
Shaanxi 710038, China)

Abstract: Objective To investigate the effect of IncRNA LINC01612 (LINCO1612) in the biological function of esophageal squamous
cell carcinoma (ESCC) cells and its mechanism. Methods Tumor tissues and adjacent tissues from 42 ESCC patients were collected, and
the relative expression levels of LINCO1612 in ESCC tissues, adjacent tissues, ESCC cell lines and normal esophageal epithelial cells
(Het-1A cell) were detected by RT-qPCR, respectively. KYSE30 cells were divided into the control group (without transfection) , the
shRNA-NC group (transfected with shRNA-NC) , the sh-LINCO1612 group (transfected with LINCO1612 shRNA) , the Vector group
(transfected with vector) , the ALKBHS group (transfected with ALKBH5 overexpression vector) , the IGF2BP1 group (transfected with
IGF2BP1 overexpression vector) and ALKBH5+LINCO1612 group (co-transfected with ALKBH5 and LINCO1612 overexpression vectors ).
Methylated RNA immunoprecipitation (MeRIP) assay was used to evaluate the m6A modification level of LINCO1612; RIP analysis was
used to evaluate the binding of m6A modified LINCO1612 to ALKBHS or IGF2BP1; actinomycin D experiment was used to detect the
stability of LINCO1612; CCK-8 assay and Transwell assay were used to detect the cell proliferation and invasion abilities; and the flow
cytometry was used to detect the cell apoptosis rate. Results The expression of LINCO1612 was significantly upregulated in the ESCC
tissues compared with the adjacent tissues (P<0.01). Moreover, the expression levels of LINCO1612 in ESCC cells were significantly
higher than that in human normal esophageal epithelial cells of Het-1A (P<0.01). Silencing LINCO1612 significantly inhibited the
proliferation and invasion of KYSE30 cells, induced cell apoptosis and increased Caspase-3 activity (P<0.05). ALKBHS abrogated m6A
modification of LINCO1612 by binding to LINC01612, thereby downregulating the expression of LINCO1612. Overexpression of ALKBHS
inhibited cell proliferation and invasion, and induced cell apoptosis (P<0. 01), while overexpression of LINCO1612 counteracted the effects
of ALKBHS5 overexpression on KYSE30 cells (P<0.05). RIP analysis showed that IGF2BP1 enhanced the stability of LINCO1612 and
promoted its expression by recognizing and binding LINC016122 modified by m6A. Conclusion LINC01612 was significantly upregulated
in ESCC. ALKBH5-m6A-IGF2BP1 mediated LINCO1612 upregulation in an m6A dependent manner, thereby promoting the proliferation
and invasion of ESCC cell, and inhibiting cell apoptosis.
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LncRNAs # #2131 5 mRNA  microRNA FI2E [ 5 55
PR A W 53 9 AR ELAE R IR s & A o
JiEg (R 5% K 25 R R 1) YR T i AR A T —
Z AR YR, A W 5% 8 o RNA I ¥ 0f 18 A& B8R,
IncRNA LINCO1612 (LINCO1612) /& — > m6A # & i
IncRNA , A DL Fil ESCC B # ry fi 5", {H LINCO1612
78 ESCC T A VE AN 23 F IR AL A 2 . Rl
m6A U fa] & 5 ESCC 1 1Y LINCO01612, DA K m6A/
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525 177 (fetal bovine serum, FBS) W H 32 [E Gibeo
/5 F] 5 Lipofectamine 3000 # 44357 . DMEM £5 3% 3 | &
R VEERE R MK RE R W A 2 E Invitrogen 24 7 5
LINCO1612 T # J¥ 41 (sh-LINCO1612) . X} fid J¥* 4]
(shRNA-NC) Fil id 3% 15 # & (pcDNA-LINCO1612) ,
ALKBHS5 i 3 ik # /& (peDNA-ALKBHS ) A1 X} i Jii k7
(Vector) % IGF2BP1 i %235 # A& (pcDNA-IGF2BP1) Fl
Xf B FORE (Vector) W HF A= W) TR BHEAT BR 2 7] 5
PrimeScript RT-PCR {77 &4 H H 4 Takara 23 7] ; BCA
A I R & CCK-8 i &l A 3k
Thermo Scientific 23 F] ; Caspase-3 3G PRz I A7) & W H
F At AR ) TR W52 T ;5 anti-GAPDH HiL & | anti-
IGF2BP1 Hi{A | anti-ALKBHS HL{A | anti-m6A Hit 1414 4
& [E Abcam 723 F] ; Magna RIP RNA 45 & 25 FH S UL e
57 & Magna H 34k RNA G058 UUTE (methylated RNA
immunoprecipitation, MeRIP) m6A ik 7| & Iy [H 3¢
Millipore INFEG R E R DI A RO EHERI A IR
IS SERFEEEE 7 PCR A A 78 [E Eppendorf 23 7 5
L HL UK A S 2 L VKA AT Western blot % i) 11

% [# Bio-Rad 2 A ; & B A& AW A % [ Uvitee
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130 A st ELTE B A PR A A
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JeR L4 S 55 AL, T AT R R T fe T s, o e
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KYSE150 F1 TE-1 2 jd ) A1 IE % &4 | 5 400 (Het-1A
L) W 1 i ) 20 TR P I 28 A R BRIE
1.3 Fk
1.3.1 20 85 5% A ESCC 41 ffl & (KYSE30,
KYSE140 . KYSE150 1 TE-1 41 ffd ) Fl iF 8 £ 45 b Hz 44
Jitl (Het-1A 20 i) 75 & 75 5 5 — 55 % R M1 10% FBS 1)
DMEM $53: 51, F 5% €O, .37 CE 3R M h kA1 3%
1.3.2 4 fg &b B mIK LINCO1612 52 B+
KYSE30 4if g 43 >~ Xt B8 41 | shRNA-NC 41 fil sh-
LINCO1612 4. shRNA-NC £ 1 sh-LINCO1612 41 4 Jf
43 9% FHl shRNA-NC F1 sh-LINCO1612 J 51| 5 4% 48 h,
X REZH AN b B

i F ik ALKBHS 5555 < KYSE30 4 ifd 73 o4 X B
2H Vector 41 F1 ALKBH5 4 . Vector Z1 1 ALKBHS5 ZH 4
Jia 43 512K ] Vector 1 peDNA-ALKBHS 54 % 48 h, % i
AL,

i) I 2 #% 1% ALKBHS 1 LINCO1612 52 % . 4%
KYSE30 4 Jifd 43 A Vector 41 . ALKBHS5 41 Al ALKBHS5+
LINCO161241. Vector 21 il ALKBHS 44l fi%% 4% Vector
F1 pcDNA-ALKBHS , ALKBHS5+LINCO1612 2H 4Ji] ffu % %
peDNA-ALKBHS5 #il peDNA-LINCO1612.,

1 223K LINKCO612 5255 : ¥ KYSE30 2 Jifd 532 %if
M4 Vector A A IGF2BP1 4. Vector 21 #11GF2BP1 41
0 353 5911 2% H] Vector F1 pcDNA-IGF2BP1 %4 % 48 h, %}
HRAI AN 3

JIT A B Gl 34 e B U I 43 4 B Lipofectamine 3000
UG AT .

1.3.3  RT-qPCR % iil] fifi FH TRIzol 32 71 $2 B 5
RNA, Jf | Prime Script RT 17 £ 5 5% 5 i cDNA . fifi
HISYBR Premix Ex Taq Il 7 ABI 7500 5Z B PCR & 4t
4T RT-qPCR. PCR W 25 1F4 95 °C 1 min; 95 °C
205,56 'C 105,72 °C 155,35 MG . LA GAPDH A
ZHE SR ] 274 T RNA AR R GA7KF

1.3.4 Western blot £l P E 5 BCA
A S I RN T AR e i . 384 SDS-PAGE
Sy B R IR RS E PVDF B, HE R 5% WiAg 4= 05 b
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$F M 1 h, TBST ¥ UE , 28 J5 im0 A 4% 5 % — Bt anti-
GAPDH (1: 1 000, ab8245) . anti-ALKBH5 (1: 1 000,
ab195377) Fl anti-IGF2BP1(1:1 000, ab100999) , 4 “CHE
B, TBSTIHUE, I ABUR i S AW B bR ic i — e
L 290 B TG HA (1:1 000, ab109489) ZE i MF B 1 he
LI GAPDH S N8 1, i ] ECL Plus £k 2% & S5
AT, A2 ZOCUR R G4 A, Image J 3K i3E
FTE /AT
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B FN4iAL S RNA FP ) mRNA . # m6A Bk (1:500,
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W [20 mmol/L Tris(pH 7.5). 140 mmol/L NaCl. 1%
NP-40.2 mmol/L EDTA], 5% [1 A/G #EEEME 1 he 4%
ST B4k mRNA FIREER-BUR S &P A 25 A #%
A% T it 411 1) 5500 60 6 10 AT+ 70 7 928 DO UE 42 v R
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a:RT-qPCR 4| ESCC % & it 75 48 47 4= 5% 5 4. 4% F LINC01612
8 &k K F b EF A F £ K 0 Het-1A A= ESCC %40 #2 &
(KYSE30.KYSE150 KYSE140 #= TE-1) ¥ LINCO1612 #) & i& 7K
T ##.P<0.01;##: 5 Het-1A 29 i b 42, P<0.01
E1 LINCO016127 ESCC B &AL MM RIE
2.2 FUKLINCO1612 #7#] ESCC 2m fitL ¢ ToPE 3 74
RT-qPCR &5 R BoR , 5544 sh-LINCO1612 5 KYSE30
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UL B 2a. CCK-8 Al Transwell %% % & 7~ , U1 B
LINCO1612 S0 KY SE30 4045 FliZ22(P<0. 01) ,
UL 2b~d o AN AR S SR R, UUER LINCO1612 &
15 S KYSE30 40 - (P<0. 01), LKl 2e .f, ELISA
FIRT-qPCR 455 7R , KYSE3041ir | Caspase-3 1% P 11
JHTAH 5 T Bax mRNA 35K F-ZE UL EL LINCO1612
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a:RT-qPCR #7 LINCO1612 #9 48 %t & ik K F ;b : CCK-8 4 4m it 69 38 78 A8 77 5 ¢« Transwell 4 4m 2L 6942 42 4 1 ( X200) ;d : 47 42 40 it
HAF LR e R @RS R T a fo 3£ R0 = F 43t 45 R 5 ¢ ELISA #4028 &L P Caspase-3 71 ;h .i: RT-qPCR #) 4m fie,

Bax #= Bel-2 89 mRNA & ik K -F

2.3  ALKBH5 A5 m6A & ¥ XA ALE46 474 LINCO1612

ESd

MeRIP 43+ #7 f 7% , LINCO1612 ££ anti-m6A Hi{& T
PR RNA-EE A E &Y B & = 5 (P<0.01) , ULIK 3a.

** . P<0.01

El2 LINC01612 % KYSE30 fApuig s | 2 & AT 12

Western blot £ 5 i 715 , ESCC fit s 20 44 v ALKBHS &
3 38 7KF i 25 AR T8 55 41 21(P<0. 01) , ULIE] 3b;
ALKBHS4] ALKBHS F /K EEE T Vectord1(P<0. 01) ,
W 3¢, RIPAMHT N, 5 Vector 4140 H , ALKBHS 41
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Anti-ALKBHS5 HiU{& T H2(9 RNA-E 15 & P m6A &
T B4 LINCO1612 & £ 7K °F & 2 R AIK (P<0. 05) , 8] 3d.
RT-qPCR 45 % i 7% , ALKBHS 41 LINCO1612 35 ik i 3%
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a: MeRIP %~ #7 LINCO1612 % m6A 154% ;b : Western blot # | ESCC % # #9 I /% 20 2% A= 5% o 41 22 F ALKBHS & & & £ K F 5¢: Western
blot # ) ALKBH5 %& & % ik K F ; d: RIP 5 #7 m6A 154 49 LINCO1612 5 ALKBHS #4 %5 4 ;e: RT-qPCR # ] LINCO1612 # % i K F

*. P<0.05 H **%. P<0.01

3 ALKBH57E ESCC HiE it % m6A &4 _FiE LINC01612 &3&

2.4 ALKBHS5 i@ it T LINCO1612 #74] ESCC 0 #e 49
RN ER8:N
RT-qPCR %5 % .78 , 5 Vector 41 M b, 2 & ik
ALKBHS5 % Z B A% LINCO1612 3235 /K 5, ifif [ i 5 32
i5 ALKBHS Al LINCO1612f# LINCO1612 FiA /KTt &
(P<0.01), WK 4a, CCK-8 Fl Transwell 25 5 B/~ , 13
ik ALKBHS {2 25 4 KYSE30 2 fitg 33 78 F112 28 | i
i FEIK LINCO1612 1% T ALKBHS 33 2 15 % 20 it 44 5
AR ZZ IR (P<0. 01) , VLB 4b~d., W4 MA
SIHTEE R s, i F ik ALKBHS i #1355 KYSE30 4
198 7=, Caspase-3 i M4 F+ /5 , Bax mRNA ik 3400,
Bel-2 mRNA 33k FEAIK , 1M i %6 3k LINCO1612 ¥ 5% 1
ALKBHS5 i ik S0 FiR/EH (P<0. 01), ULIEl 4e~h.
DL 25 545, ALKBHS 3 2 F 18 LINCO1612 £ ik i)
il ESCC 434 78 Fni= 28 , 5 4 -
2.5 IGF2BP1 i@ if 37 3] m6A 1444 49 LINCO1612 42 %
HAax
RIP 73 M7 45 & W 78, m6A & i i LINCO1612 7E

anti-IGF2BP1 $ii{A F R A RNA-EE I E S h B & &
£(P<0.01), WLl 5a. i 335 IGF2BP1 J5 KYSE30 4
i IGF2BP1 A8 (/K- i 3 T (P<0. 01), Il 5b e
1M 3k £ 35 IGF2BP1 X} anti-IGF2BP1 $iL4& F 4 ) RNA-
EHE AW moA B A LINCO1612 ) & 4 0 &
S (P>0.05), WLl 5d. 1 3R 3K IGF2BP1 & 3 4k <
T LINCO1612 iy 2 32 1], 39 5 LINCO1612 1) £2 5 P
(P<0.01), K 5e., 1521k IGF2BP1 {23 LINCO1612
iK(P<0.01), WLIE 5f, DI E&5 34275, IGF2BP1 Lk m6A
HIPEAE P ESCC 4L LINCO1612 Y 134

3 itig

LncRNA JBEIE M EE S 5# 4T ESCCEZF
JEE ) kA kR BAT R I g R R R,
LINCO1612 7€ Ji- 20 il 68 21 2 v 2238 0 25 1 0, 3 i 3]
7 miR-494/ATF3/p53 fili i #F YBX1 72 Z Ak, i 1 4l
JF 200 it g 1) 1 25 I Ah  BF 9 s, LINCO1612 75 £
B 2 R AT BN R R R U, AR
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a: RT-qPCR 4 M LINCO1612 49 £ 34 ;b: CCK-8 ¥ 29 1L 49 34 74 4% /)

20 e B = 0L ;£ ELISA 4] Caspase-3 &M ;¢ . h: RT-qPCR 427 Bax . Bel-2 #9 mRNA FK KPR
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