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#ZE : B T IncRNA LOC101928477 SFARF ek 2nfe% (ESCC) ECA1094nfie3gsh, 4. A
B A AMFER, SHREAAAX ST AEAIR, ik HWECA109MmMS AH54: AL (RaXR, 1UsHh
ECA109 28 i) . B8 (Z & & B, ECA109+0e—NC), C# (LOC101928477 it % 5, BECA109+0e—
LOC101928477), DA (miR—139-5p 474 #, ECA109+miR—139—5p #7#|#) ), E4L (BAF T, ECA109+
miR —139—5p #74] H)+0e—LOC101928477) . CCK—8FAmsnf &, AX MRS el 1, RIFRIEIRAE
Wp LA S, EePRAEE RS R AN LOCI01928477 F= miR—139—5p #) mRNA %35, Western
blotting#&-31 A A8 X & @ (Beclinl, LC3—-11/LC3— 1. P62) #hkik, BEBEAIER RIS (ELISA) HomifikiG 3R
LB F—a (TNF-a) fogafii%-6 (IL-6) KF. EHR AMEBAECAI09MILE S, MILA TR, @ik
FHRS . LOC101928477 mRNA & Beclinl, LC3— [ /LC3— 1 . P62& @ %k, YAATNF-a, IL—6KFIuiL,
EFHARGAFEL (P>0.05); 5B, CHECAI09MILE S . tmleE ik h Ik, oA fH45,
Beclinl & & £ A A LC3— [l /LC3— | B3 Lifl, P62& @ £iA FTifl, TNF-afIL-6/KFHE (P<0.05); HCH
AL, D2 ER LOC101928477 - Fo9 R A B R A& iE 4 (P<0.05); 5D, B4, i
HRAR—TEK, ATERAEERE—FT G, TNF-afIL-6K-FLit—F 3 (P<0.05), Fik
IncRNA LOC101928477 TT#EECA109 mfe A v, 94 ECA109 893878 5345, It mind—, St LS ERT
TNF-afe [L-6/K-F; HAAE LR IR 69 5T Huh 5 A4 miR —139-5p 49 Rk A&, 7T 4 ESCC 89 ¥ 6178 77
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Role of IncRNA LOC101928477 in esophageal squamous cell
carcinoma®*

Kong De-miao, Yang Lin, Mao Qi-kun, Han Lian-kui
(Department of Thoracic Surgery, Guizhou Provincial People's Hospital, Guiyang, Guizhou 550002, China)

Abstract: Objective To investigate the biological effects of long non-coding RNA (IncRNA)
LOC101928477 on proliferation, migration, apoptosis and autophagy of human esophageal squamous cell carcinoma
(ESCC) ECA109 cells, and to explore the associated molecular regulatory mechanisms. Methods ECA109 cells
were divided into five groups: Group A (blank control, ECA109 cells untreated), Group B (empty vector control,
ECA109 cells treated with oe-NC), Group C (LOC101928477 overexpression, ECA109 cells treated with oe-
LOC101928477), Group D (miR-139-5p inhibition, ECA109 cells treated with miR-139-5p inhibitor), and Group E
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(combined intervention, ECA109 cells treated with both miR-139-5p inhibitor and 0e-LOC101928477). Cell
viability was detected by the Cell Counting Kit-8 (CCK-8) assay. Cell apoptosis was analyzed by flow cytometry.
Cell migration ability was assessed by the scratch assay. The mRNA expressions of LOC101928477 and miR-139-5p
were detected by quantitative real-time polymerase chain reaction (QRT-PCR). The expressions of autophagy-related
proteins (Beclinl, LC3-1I/LC3-I, P62) were detected by Western Blotting. The levels of tumor necrosis factor- o
(TNF- o) and interleukin-6 (IL-6) were determined by enzyme-linked immunosorbent assay (ELISA). Results
Compared with Group A, there were no significant differences in all detected indicators in Group B (P > 0.05).
Compared with Group B, the cell viability and migration ability of ECA109 cells in Group C were significantly
decreased, the apoptosis rate was significantly elevated, the expression of Beclinl and the ratio of LC3-1I/LC3-1
were remarkably upregulated, the protein expression of P62 was prominently downregulated, and the levels of TNF-
a and IL-6 were significantly increased (all P < 0.05). Compared with Group C, LOC101928477-induced phenotypic
effects and autophagy activation as mentioned above were significantly reversed in Group D (all P < 0.05).
Compared with Group D, the cell viability and migration ability in Group E were further decreased, accompanied by
further increases in the apoptosis rate, autophagic activity, and levels of TNF-a and IL-6 (all P < 0.05). Conclusion
The long non-coding RNA LOC101928477 activates autophagy in human esophageal squamous cell carcinoma
ECA109 cells, inhibits cell proliferation and migration, promotes apoptosis, and upregulates the levels of
inflammatory cytokines TNF- o and IL-6. The tumor-suppressive effects of LOC101928477 may be mediated
through regulation of miR-139-5p expression. These findings provide a novel theoretical basis for targeted therapy in
esophageal squamous cell carcinoma.

esophageal squamous cell carcinoma; IncRNA LOC101928477; microRNA-139-5p; cell
proliferation; cell apoptosis; cell migration; autophagy
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1.1 w8
111 iz ECA109 40 [ o E a5 5%

AmPHEARA R 7@t CL-0077).

112 XA RPMI-1640 JERl 5 35 5 (BRI 3%
PP AR F, PM150110), fa4-1MyE (At
TUREERHTAERAE, $9020), AHAHEGR ) & -8
(cell counting kit—8, CCK-8 ) (b RFEERFHAIR
/NF], CAI1210), Annexin V-FITC 40 iS5 1= 46 I 32,
Mg (U REEREARAA, CA1020), 441
M (b R ERHE A R F, R0010) ,
A TR (bicinchoninic acid, BCA) & [ ¥ &
AR E (b REERABRA R, PC0020) ,
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SweScript All-in—-One RT SuperMix for qPCR (X7} F§
e IR E YR AT BR A R, G3337), 2 x Universal
Blue SYBR Green qPCR Master Mix (27 FE4E /R4 4)
BEH A RS A, G3326) , 3R o & 1k W i
(horseradish peroxidase, HRP) #ric 1 26 4t o — 0
(FE R KREYEARARAF, A0208), TBST
( B = REYHEARGRAR, ST673), AMiE
AL F—a (tumor necrosis factor—a, TNF—a) [iFEK
e 25 T B iR 55 (enzyme linked immunosorbent assay,
ELISA) {5 & (b EVEIRR AR YR A BRA
A, CB11762-Hu), A4/ % -6 (Interleukin—
6, 1L-6) ELISA {7l & (VLRI A YR A R
/vHE], CB10373-Hu), i A Beclinl Hiifk (#N =
JiE A AR AR, 11306-1-AP) , Hbi A LC3-
M/LC3- T Hiodk (il = 4= 9 F R A R A #
14600-1-AP) , fpi A Pe2 Hifk (I = J& 4= Y+
RABRLA T, 18420-1-AP) , HbL A B -actin HTIAK
(e AR AE DB ARG PR F], bs—0061R), RNA
R (dbnt ik b AR Y EE AR A RA A,
U7431), RNA EX Buffer (R YIIZR 4 4 FH 5 A R
B9025) , miR-139-5p I I % Fl oe—
LOC101928477 (VL7ni AR AR A A, R
P LOC101928477 EFNFEHI A ) -

1.2 KEHE

121 Fkaw5FR ¥ ECA109 40 & T &
10% & 4 1L 7 B9 RPMI-1640 58 4> 1% 3% 5L v 3 B 1%
Fio LEATNUITSH. Adl (ZSEHXE, (%R
ECA109 4 ffl) . HMIGFRA0ML; B2 (25 200 5%
M, ECA109+0e-NC ) : JE Yt 25 418 5 5 (i &
1x10°TUMmL) ; C 40 (LOC101928477 it % ik |
ECA109+0e-LOC101928477) : &% LOC101928477 i
FKikEHRTE (M 1x10° TUML) ; D4 (miR-
139-5p 4l , ECA109+miR-139-5p i 7)) . %5 Ye
miR-139-5p M 5] (2 E 10 nmol/L) ; EZH (K

/NI

& T W ., ECA109+miR-139-5p 1 ] #| +oe-
LOC101928477 ) . Ht % Jv miR-139-5p # i 7

(10 nmol/L ) Ff/E& 4L LOC101928477 it F K18 5 75 .
o IR Y 24 h 5 TEAROR BESE R SRR, I AERS
T (2 pgml) AT, FrA T AL B ]
24 h,
1.2.2

miesE i 5 AR ARG IS 80% ~ 90%

B HEATAEAR, WRBRIRA R F23E, fin 2 mL 8§ iR £h 2%
Wk (phosphate buffered saline, PBS) E¥E, 2=
TEIFEANML, hn2 mL AR (B, OB SRS Ak
2 min, BAEE UL IE AR | RIBRAR RS,
A SE R B 58 2 8 R WA IR . B R IRAT
il 240 MY B, 1 000 r/min B0 3 min, FF L3
W, A4 mLBT e R R E RS, s 24>
T25 K F8 M, A 37 C . 5% — EALBR K =46
S

123 @wmles#fsmard B HEERKRBLY
ECA109 41 il £ 0 T 6 FLAk , K537 % 2 W H 4i i
il A 3K 50% ~ 70% . HU-80 C VA7 19k 7 T VK I
AlA, WBRIARE SR, AL A 2 mL H ff JE 3T
iR AR TS0 B R BT R R,
FLUZ 100 WL 35 25 RO 41 B 355 5% FL b i A7 Jk e
BIRIRA, BT 37 °C. 5% A ALBREE 34 bR
o B24h5G, FETNEIEIRE, THEAH
i 52 A B R (% 100 pg/mL 75 5 % M1 100 we/mL
W R) 4kLLEigR. Y48 ~ 2 h s, EHNEIE
NERZI 5| Wa o Y e o 13 B A B

1.2.4  CCK-8:E#mamiaiE WX 5 a: K i
() ECA109 20 M, i 25 50 20 A B WROJT 1T 4k, 4% 5 %
103~ 20 B /AL 42 T 96 fLAR (100 wL/fL), KiFEat
Rl 200 B G B L e SC IR A A Ol B A B 25 )
(BT ) MYREIRIL, 25 Pt BRFL A G I 7 K5 3%
B PR 24 48, 72hE, EOGCEME R EALiN
A 10 pL CCK-8 i, 4k&: TR AT E 2 he
57 FH T A A 72 450 nm P K AR B9 E % FE (optical
density, oD),

125  Annexin V-FITC/PI X % i # | 29 JoL 8 =
W B X A KA ECAT09 40 i, 5k 0 JE &
B S x 10 /ALEE R T 6 fLAk, KR i sl
2 B N RE L A 2H AR Ol A AL B2 (B R )
M FREL, AAMATCM G B3R 5E, A48 h, b
A, RS AN (&SR B, 1000
r/min &0 5 min, 37 _LWE W, 40 U E FH A 1)
PBS #2 2 UE 4 3, B 41 LT TE ] 600 L Annexin
V-FITC 25 & 28 il & . B 100 L 40 i B =i
Kt A S pL Annexin V-FITC, #%RIEA], %
IO E 15 mine FOTA S pL b N B
(propidium iodide, PI) 4% ¥ 1 400 wlL Annexin V-
FITCZ5 &% i, %W A 5, S B EHLEAT

e 22 .
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= W 1 N R 8
12,6  @feXl Xk fFeflbEm, HEwE

i BORUE 3 55 P AT HAAE APRICE . TH AR ISR X 4K
A KT ECA109 40, THEUR % 5 x 10721 g /L £
T ARICEF By 6 fLAk b, K5 R 1% 2 A0 OB )i o 2
JREEAK W (23 100% Rl 5 ) o 11200 wL 3% W &+
WSk (3 B TALAR AbRICER ), il inid 4 e i i B
R 2 5 B f LA B DR, i RIIR S hRic 4k
AHAS T B [ G A A . SR IHBE IR, H PBS 2521
VEALAR 2 ~ 3 R LA K BRI V& 00 4 M i Fr 4% 2
Bk B R 8 R W B TC MY R IR . AR IR
SERUEENZ] (0 h) T W AR T X [ A R E AT
RGE S, BEREFRAUI R 37 C . 5% A AR KT R
FERREFR, 0T 24 . 48 WU B FEAL, A i
WL EE I 48 AH [ 07 i 1 R B

12,7  EB U R A4 R (quantitative real—
time polymerase chain reaction, qRT—PCR) #& |
LOC101928477 . miR—139—5p & H % i&2 fifi Fj TRIzol

5 P2 A0 L S RNA, R H SweScript All-in-One RT
SuperMix for qPCR 5 & AT 100 5% 5 . i IA R K
20 pL: 5xRT Buffer 4 pL. RT Enzyme Mix 1 pL.
Oligo (dT) 18 Primer (10wmol/L) 1 L. Random
Hexamer Primer (10pmol/L) 1 wL. RNA#H 2 pg.
RNase-Free H,0 #h & 22 20 pLo S 45fF: 25 CHE
H 10 min, 42 CiH 5560 min, 70 °C K 15 min,
7= 4 cDNA B F-20 CLRAF#H o LA cDNA S AAR
£ qRT-PCR X L i F7 % I . qRT-PCR ¥ 3 /& &
(B fK F1 20 wL) : TB Green Premix Ex Taq Il
(Tli RNaseH Plus) 10 pL, 1F [6] 5] 4 12 7] 51 ) 4%
0.8 wL, cDNA £ #t 2 wL, ROX Reference Dye I
(50x ) 0.4 pL, H,0 6 pL. qRT-PCR JZ I 4% 4 -
95 C A 30 s5 95 CAEMES s5 60 CiB & 30 s;
H A0 MEF . LA GAPDH RN S 3L, SR A] 27280k
T8 L0C101928477 . miR-139-5p A %f ik . 5]
YIFHI L1,

%1 qRT-PCR3|#

FE[A] 519151 (5'-3") £ /bp
EM 5140 : CAGCAAAGGAAAAGTGGCA

LOC101928477 198
S 514 : TTCATCCTTGGGCTCTCCCA
E B4 : CTCAACTGGTGTCGTGGAGTCGGCAATTCAGTTGAGACTGGAGA

miR-139-5p B 52
S 5140 : ACACTCCAGCTGGGTGTACAGTGCACGTGTC
EM 5140 : GGAAGCTTGTCACAATGGAAATC

GAPDH 168
K514 : TGATGACCCTTTGCTCCC

1.2.8  Western blotting 5= ¥ #& ) 48 & Beclin 1. RN, 4% B8 TNF- o Ml TL-6 £ ELISA i 7 & i 0

LC3— 11 /LC3— 1 P62 & B—actin & & k& 5 F RIPA
SRR BTN SR 1, BCA BEIE B MR . B
30 pg i A BE A4 SDS-PAGE LIk 0 B 5, B &
PVDF [, H 5% R4 W5 == i 1 he INA—#1
(Beclinl . LC3- II/LC3- I \P62, B-actin, Hi B b 151] 15
H1:2000), 4 CHFH A TBSTYER S, A
HRP R0 A —Hi (1:5000) ZiR#FE 1 h, ECLIL
ORI, H Image Lab BA4 081 505 IEE(E, DA
H B2 5 B-actin AY I (R E 275 4 2 AR X R
kit

1.2.9  ELISA #& ] TNF—o = IL—6 K F it 4E 40
MilE 3R VW, T2 ~8 C4fFF 3000 r/min &0
20 min, fF4E BIEW, 3R T -20 CIRFF

BB B AT HRAE - TR T A B BT 0 B AL AR
WU A R HE S . FEIRE Y . HRP AR T2 04 460 Bt
R, WREIFDIRERG, WAJEY TMB 6 .
TMB 7E HRP it {6 & 5% 46 S i & 7= %), I A% 1k
WIS % S B o TG AR A AE 450 nm 35K A I 5
OD B, ARk 5 v il Ze 7 554 i v TNF- o A1 IL-6
Ko
1.3 SFitEHE

Bodig 43 A K F GraphPad Prism 9.3 G811 #c44 . 11
ORISR + AR ifE 2 (v 2 s) R, FOE I 224%
Br el 8 2 I e 7 2550 B, P L] SNK—-¢
K. P<0.05 h2ZERAGI R L.
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rh E AR R A 36 4
2 #HR &2 HKLHAECA109 a5 B 18] s 4B AR iE 1 H L 3]
(x+s)
2.1 LOC101928477%f ECA109 4kt iE S AT =20
, , , i 215 24 h 48 h 72h

#ALECA109 4 I1E 24, 48, 72 h (Y 41 1 ) A4 0.64 +0.10 112 +0.04 2.15+0.60
g, RAEZMEBITr 200, 4% OF B4 0.64 +0.10 112 +0.50 2.14+0.40
[RIEsIE) A AR B TS D b, ZRAFEITFE X (F= c4l 0.56 +0.20 0.90 + 0.90 1.80 +0.30
4011.700, P=0.000); Q%MW 1 tbie, #57 D4 0.52+0.20 0.90 + 0.90 1.72+0.10
E4 0.50 +0.10 0.90 +0.10 1.60 +0.10

HYitE X (F=145.400, P=0.000), HAZ
HBHZREERLGEITFEXL (P>0.05), C. D,
E A3 3R F B4l (P<0.05); Q44400
B, ERA5R1#E L (F=
7.120, P=0.000)., W2,
2.2 LOC101928477 %t ECA109 ZHAZAT- AN
A. B, C. D. EZECA109 4 g 8 1543 51 Ky
(3.80+0.85)% . (633+1.16)% . (43.20+1.20)% .

(30.13 £2.20)% . (17.97 + 0.40) % , )5 5453 ¥7 , 25 5+
B EitrE L (F=477207, P=0.000); A4l 5B
ZH ECA109 4 i T-F b i, Z R LSEit¥E X
(P>0.05), C. D, EZ1ECA109 41 g 8 1= F 45 T
B4 (P<0.05), CAECA109 Ml T-EH = TD.
EZ4 (P<0.05), D ECA109 4013 & T E 41
(P<0.05). WK1,

T Qz Tan Qz 7
1074 103 10
10“~E 10“—E 10“—E
<F 3 <| 3 <| E
a0 = = "
10’4 103 104 -
102 102—E 102-E o
. o4 oz ) Q4 f Jn Ll
T I DI LI IIIII LI IlIIIII T T III|II| T I IIlII T IIIIIII T T i]lrlll T IIIII| I T llllllll T
10 10° 10* 10° 107 10° 10 10° 10 10° 10* 10°
Annexin-VFITC-A Annexin-VFITC-A Annexin-VFITC-A
Adl B4 CZ
10° 10 “
103 10%
T3 T
& = ]
103—E 10’5
102—:.' . 102—5.__
IIIIIII| L | IIIIIII| T Illllllj I | IIlI|II| T IIIIIIII T
10? 10° 10* 10° 10? 10° 10* 10°
Annexin-VFITC-A Annexin—-VFITC-A
D4 EZH

E1 &ZHECA109 BRI E

2.3 LOC101928477 X ECA109 £BAET 7 B R0

A.B.C.D.E 4 EC109 41 }fl iT %% % 4 % Ky
(36.8+2.9)% . (352+28)% .(5.9+55)% (229 =
43)% . (98 £1.4)% , & T5 250 M1, 2 R A G it &

X (F =48.996, P =0.000) ; A 415 B 41 EC109 41 il iT
BRI, ZR IG5 L (P>0.05) ;B4 EC109
TR = T C.D E4 (P <0.05); C4 EC109 4
JE R RE T D EZH(P<0.05) ., WK 2.
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Oh

24h |

A
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24 h

DA
B2 &4HECA109 4T EENHIRIRIXE

2.4 LOC101928477 *t ECA109 48 fE
LOC101928477F1miR-139-5pmRNA FiZ IR

20 ECA109 40 it LOC101928477 AH X 26 3k &
Wi, & znth, ZRA%itrEX (P<
0.05); AHSBALE, ZRESKITFEEXL (P>
0.05); BAMETCH (P<0.05); CHETD, E4
(P<0.05); DAMTEL (P<0.05)., 4541 ECA109
4 f miR-139-5p A X ik & LW, & 250 ¥r,
A E X (F=18.7, P=0.000); P4l
BEERDR: ALSBAHRE, Z2HFEHGITFEX
(P>0.05); BAfEFC4l (P<0.05); CAHETD,
E4]l (P<0.05); DS EAE, ZREGi¥E
X (P>0.05), W#E3.
2.5 LOC101928477 3 ECA109 4 il B M #H X |
B R IEHI ST

4% 20 ECA109 48 Jfl ' Beclinl 25 14 3 1k K F [k

B, &I zat, ZRagitrE L (F=28.150,

B2

CH

E4

£ 3 KRLHAECA1094AMH LOC101928477 .miR-139-5p
B RIEEWEEE (xxs)

A 1.00 +0.28 1.00 +0.14
B4 1.15+0.22 0.84 +0.08
CH 6.75+ 091 2.05+0.19
D4 3.82+0.57 0.95+0.14
EH 5.07+0.85 1.51+0.15
FAE 34.260 18.730

P{E 0.000 0.000

P=0000); AHSBAHLK, ZREGITFEX
(P>0.05); BAIfEFCHl (P<0.05); CAmT DU
(P<0.05); DAMTELX (P<0.05), W4,

£ 20 ECA109 41 g if LC3- [T/LC3- 1 2 (1 & ik
KA, @G, ZRAKITFEX (F=
42370, P=0.000); A5 BHHLE, 2R LG5I
HEEY (P>0.05); BAMTCA (P<0.05); C4
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ETD, E4l (P<0.05); DAMKTEL (P>0.05),
W4,

4% 240 ECA109 41 il Hr P62 # 11 36 3k /K F [b 4%,
K 2500, ERAGIFEE L (F=12580, P=
0.000); AZSBALLE, ZREGIT¥EXL (P>
0.05); BAFmTC, E4l (P<0.05); CHED4Y.
EA W, 2RIt E L (P>0.05); DA
TEH (P<0.05). WEAFE3I,

F4 BHABAXEEMNRIZENLER

(x£s)
205 Beclinl LC3-1/LC3- I P62
A 0.69 + 0.07 0.47 +0.10 1.14 £ 0.09
B4 0.71 0.01 0.54+0.13 1.1320.11
[oFi| 1.06 +0.05 1.33+0.06 0.63 +0.10
D 0.73 +0.07 0.61+0.09 0.88 +0.10
E4 0.94+0.1 0.81+0.08 0.56 = 0.09
FE 28.150 42.370 12.580
P1A 0.000 0.000 0.000
A4l B4l Cc4 DY EZH

-

LC3-1 18 kD

LC3-11

. 'l

3 HHAECI09 M BIEHEXERRIE

15kD

2.6 LOC101928477 %t ECA109 4H ffl TNF—« #A
IL-6 43 i B 22 i

20 ECA109 20 0 TNF—a /K Ho 8, &7 %
g, ZRASGI Y E X (F=138153, P =
0.000); AHEBAHLE, ZRIESEITFEEL (P>
0.05); BT C. D. E4H (P<0.05); CHKT
D, E4]l (P<0.05); DAMTELL (P<0.05). %
ZH ECA109 21l 1L-6 /K- Le e, & 20, %
SH G E L (F=141278, P=0.000); A#Y5
BAIILE:, ZRIEGITEE X (P>0.05); BAAX
FC. D, E4 (P<005); CHEDUILE, 257
LG #E X (P>005); DHAMTEAN (P<
0.05). W5,

*£5 HHEECA109 4R TNF—a.IL-6 7K FRIELE:
(pg/mL, x+s)

205 TNF-« 11.-6
A 40.63 +1.35 78.55 +3.89
B4 4232 +1.63 80.63 +9.01
CH 5220 +4.32 122.12 + 8.65
D4 61.87+53 12824 £ 11.12
E4 82.45+2.89 178.17 £ 7.78
FAH 138.153 141.278
P1H 0.000 0.000

3 g

AT R GRTT T IneRNA LOC101928477 % A
ESCC 40 M 47 R A IR AR F, JF 9 90 3L 38 ) A 4%
miR-139-5p /- [ W3 % 2 5 ESCC #F 2 14> T-HL
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