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linc00941 regulates the proliferation, invasion and glycolysis of esophageal
squamous cell carcinoma via miR-203/CCL2 axis

QIAO Fei', LI Baijun®, LI Xiaoming', HUANG Guosheng', CHEN Hongyun', ZHANG Yaosheng® (1. The Second Department of
Thoracic Surgery, the First Affiliated Hospital of Nanyang Medical College, Nanyang 473000, Henan, China;2. Department of Thoracic
Surgery, The People's Hospital of Guangxi Zhuang Autonomous Region, Nanning 168600, Guangxi, China;3. Department of Oncology,
the First Affiliated Hospital of Nanyang Medical College, Nanyang 473000, Henan, China)

[Abstract] Objective: To explore the mechanism of linc00941 adsorbing miR-203 as ceRNA and up-regulating the expression of CC
chemokine ligand 2 (CCL2) in esophageal squamous cell carcinoma (ESCC). Methods: The cancer tissues and adjacent tissues of 58
ESCC patients in the First Affiliated Hospital of Nanyang Medical College were selected, including 33 male patients aged (49.3£18.6)
years and 25 female patients aged (44.6+20.7) years. The differential expression of 1linc00941, miR-203 and CCL2 in ESCC tissue, four
human ESCC cell lines (EC9706, KYSE30, ECA109 and TE1) and human normal esophageal epithelial cell line HET-1A were detected
by qRT-PCR. 1inc00941-wt, 1linc00941-mut, CCL2-wt and CCL2-mut plasmids were constructed and co transfected into 293T cells with
miR-203 NC or miR-203 mimic, respectively. Dual luciferase reporter gene assay was implemented to verify the interaction between
linc00941, miR-203 and CCL2. In addition, CCK-8 and Transwell experiments were used to detect the proliferation and invasion of
cells. The lactic acid (LA) content was measured to evaluate the glycolysis ability of the cells. The cell apoptosis was detected by flow

cytometry. Glycolysis inhibitor 2-DG and 1inc00941 were used to intervene ESCC cells to further observe the regulatory effect of
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1inc00941 on ESCC cells. Results: The expressions of 1inc00941 and CCL2 were up-regulated while the expression of miR-203 was
down-regulated in ESCC tissues and cell lines (all P<0.05). The interactions of 1inc00941 with miR-203 and miR-203 with CCL2 were
both confirmed in ECA109 cells. Knockdown of 1inc00941 could inhibit the proliferation, invasion, glycolysis of ECA109 cells and
induce their apoptosis, which was partly reversed by miR-203 inhibitor (all P<0.05). At the same time, CCL2 overexpression could
partly reverse the effects of knockdown of 1inc00941 on the proliferation, invasion, glycolysis and apoptosis of ECA109 cells (all
P<0.05). Conclusion: 1inc00941 can increase the expression of CCL2 via absorbing miR-203, subsequently promote the proliferation,
invasion, glycolysis of ESCC cells and induce their apoptosis. The effects of 1inc00941 on the proliferation, invasion and apoptosis of
ESCC cells may be realized by regulating glycolysis.

[Key words] 1inc00941; miR-203; CC chemokine ligand 2 (CCL2); esophageal squamous cell carcinoma (ESCC); proliferation;

apoptosis; invasion; glycolysis
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A : Heatmap of the differential expression of the first § miRNA in ESCC and normal tissues; B : Relative expression of miR-203 in

ESCC and normal tissues; C: Relative expression of miR-203 in ESCC cell lines and normal esophageal epithelial cell line.
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A: Binding site between miR-203 and 1inc00941 predicted by RNA22 online website; B: Dual luciferase reporter gene assay showed

miR-203 could be combined with 1inc00941; C: FISH showed 1inc00941 was expressed in both cytoplasm and nucleus, and mainly

located in the cytoplasm; D: Relative expression of 1linc00941 in ESCC and normal tissues predicted by GEPIA website; E: Relative

expression of 1inc00941 in ESCC and normal tissues; F: ROC curve analysis showed that linc00941 was sensitive to the diagnosis of

ESCC; G: Relative expression of 1inc00941 in ESCC cell lines and normal esophageal epithelial cell line; H: Expression of linc00941
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Fig.3 Effects of down-regulation of linc00941 on proliferation, invasion, glycolysis and apoptosis of ECA109 cells

>

—=—5i-NC
= i-1inc00941
—a— si-linc00941+inhibitor NC

Q‘i’? L5 _w_si-linc00941+miR-203 inhibitor
=4
S 1.0
B
9
=
Z 0s
&,
% 0 L 1 L 1
3 24 48 72 9
Time/h
C
O
S 10
E
£ s
@
£ 6
2 4
e *
(=%
22
S 0
o
2 < A G
E "v:\ﬂ ~“QQQQA.~0'\&0‘$ R 'QO\&O
& SV o
QQQ S
S (O
N o
v

PI

L = = - o 2 ¥
si-linc0094 1 +inhibitor NC  si-linc00941+miR-203 inhibitor
e *

si-linc00941

B AT

si-linc00941

10°

0.53%
- 10'F

L 2 100k
e—- 10°F

14.32%|

= (w

| o 10 7
94.70% 0.31% 84.03% 1.12%

00 102 10° 10" 10° 100 10T 107 10° 107 10°
i-1inc00941+inhibitor NC si-linc00941+miR-203 inhibitor

s
0.63% T B R
L 10k

L '*t

11.22%

10°F

10°F St
10+ '

J UL ——
10'- *

82.87% 1.20% §7.04%

10"

8 102 10 10* 10° 100 10" 102 10° 10" 10°

FITC

@

Invasive cell number

0 O n(} ~C

QQQQA ‘0\\0\ .
. I

W

"P<0.05 vs si-NC group; “P<0.05 vs linc00941+inhibitor NC group
A: Proliferation ability of ESCC cells in each group; B: The detection results of cell invasion ability in each group; C: The detection

results of LA content of cells in each group; D: Cell apoptosis detected in each group
4 miR-203 inhibitor 843> % si-linc00941 3 ECA109 40 A1 & 4 217 4 K916 AR
Fig.4 The effects of si-linc00941 on biological behavior of ECA109 cells can be partially saved by miR-203 inhibitor



T+, % . 1inc0094 1 13 miR-203/CCL2 il 42 £ 5 Bl i 40 i 5 7 A% 28 FIAE I

+ 1011 -

T 55 4141 (75.2446.91 vs 18.65+3.57, P<0.05) .
CCL2 7£ ESCC 4ff Jitd & 3kl db 25 35 9% (&1 SF) . #H
KM T4 S (B 5G) Bow , 7F ESCC 4141, CCL2
(17635 5 miR-203 2 FAHSE(P<0.05) , 5 linc00941 (1)
Fik B IF AR (B 5H, P<0.05) . qPCR K& 45 5 (&

A
ccL2: 8 AUUGCUUUUCCUCUUGAACCACA  3'
miR-203:  3' UUGACAACUUGACAAUUCUUGGUGA &'
B .. = miR-203 NC

S 1.5 B8 miR-203 mimic

g

210

<

2

=05

o

=

=

5 0

& CCL2-WT CCL2-MUT
D E

Normal tissue Tnumor tissue

Relative expression of CCL2
[\ E=S (=2}

G H I
r=0.619 8
r=0.307 3 5
207703073 SP<0.000 1 £ 4
o l5 . by 4 M L3
g e 3 S hE o
L10F e S R 5992
-% ",: ' Oo 2 . .‘- o 8
£05 ‘:‘ }::‘:u,} £ 1 T -% o1
0 1 1 1 1 O 1 1 1 J 3 0
2 4 6 8 2 4 6 8 ~
CCL2 CCL2

51) &7~ , I 1 1inc00941 A9 % 35 AT DL 42 #F CCL2
mRNA ) % 35, F ¥ 1inc00941 M| 5 2 41 5z (
P<0.05) , ifii I & miR-203 | AT LA il CCL2 mRNA
1223k, T miR-203 /& #f T CCL2 mRNA [ & ik
([&53,P<0.05)

C

of CCL2

4

%)

Relative expression
of CCL2
— N

> SO O
S S F S S
S

2

]
—
Q
O
e

o

[}

=
R}
17}
@
5]
2
(=%
<
15}
o
>
=
=
5}
~

%

2
3 %
%,

3

™

<
)

%

<%

2,

"P<0.05 vs HET-1A group

A: TargetScan website showed that there were binding sites between CCL2 and miR-203; B: Dual luciferase reporter gene assay results;

C: Protein interaction analysis of CCL2 and ESCC risk genes; D: Expression of CCL2 in ESCC and adjacent normal tissue; E: Positive

expression of CCL2 in ESCC and adjacent normal tissue detected by immunohistochemical method; F: Expression of CCL2 in ESCC cell

line and normal esophageal epithelial cell line; G: Correlation analysis between CCL2 and miR-203 expression; H: Correlation analysis
between CCL2 and linc00941 expression; I: Effects of 1inc00941 on CCL2 expression; J: Effects of miR-203 on CCL2 expression
5 CCL2Z miR-203 B 1% 1linc00941 KYiFHE
Fig.5 CCL2 is a target gene of miR-203 and is regulated by linc00941

2.6 iF & A CCL2 7T vA 3R 4 1% 4 4K 1inc00941 #F
ESCC #m it 64 #7485 45 JA

T 1inc00941 AJ L4 i:F miR-203 #8#% CCL2, it
DLTE 4 Jf v 3 5% g 3 3R 38 CCL2 (OE-CCL2) Fi
si-1inc00941, %1k CCL2 Fil linc00941 £ ESCC H Ay Bk
GVER . 53R BR, 5 si-NC ZHAH 1, si-1linc00941 317
Tl 240 B (R 3G B R 28 OB A , T 5 - Al e T
(® 6, P<0.05) , 5 si-linc00941+Vector 21 #H It ,
si-linc0094 1+OE-CCL2 41 41 il () 384 4 4= 28 15 W % it
FREE BG40 B Tl (8 6, 33 P<0.05) o %55
45 R 57K, OE-CCL2 #B 43 IK7H si-linc00941 X} ESCC

A EIE A
2.7 1inc00941 %} ESCC %m A3 74 42 % F= A = 89 %
we) T A % 3 i A B B AR AT R 4 R LY

g it — 2 WA 1inc00941 7E ESCC Hh & A5 A F (1)
AR K ESCC 4 j A im AR A 4 i 7], 285 SR (1 7)
7R, FX T Vector 2H , 1inc0094 1 2H 21 g 45 4= 2214
g, J T (H R 2-DG ZH A0 it 38 58 FAR 22 ]
JAT R IG58 . X T 2-DG+Vector 4, /il A 1inc00941
J&i , 2-DG XF ESCC 2 f i) 5 FH I 35 4348 R, 4R
1inc0094 1 fig & X B I i 1447 5% e 1 1M 4 4% ESCC 21
MLAER AT R o



1012 F R ZE 3R 9T 43, 2021, 28(10)
A L NC B 5'Sl -NC — 'si-lin00094l
—e— si- A dw, ] e .
2 90~ = si-linc00941 e 7, ‘:I‘:-._'g B 5150
F -~ si-1inc00941+Vector B R‘-, B E
S | 5| - si-linc00941+OE-CCL2 & E 100
g e (L] E
10 si-1inc00941+Vector 2 50
£ At =
= - - ¢ ] z
g 05 z
= = C o 28 )
8 0 1 L L L $ QQQ X\IQC‘X%LC\’
24 48 72 96 .5\'\‘ A X o AV
Time/h 5\,\0\09
Cc _ b si-NC . si-line00941
o 10° % 76%| '3 T2.66%
"_] 10 104+ 104
g 10} 100 28
£ 8 102F 10°F— ; B
s 10'F 2 10'F ‘ £
2 6 @ 90.14% 0.41%] 83.71% 1,32% o
g 100100 102 10° 10' 10510° 10" 102 10° 10" 10 'z
-g 4 . si-linc00941+Vector si-linc00941+OE-CCL2 ‘g:.
o = | "pa0s e B o 9TT% 2.
5 2 10t 10t <
E 10} 3 0t $C°®9A\\] oot QC\:)’
€ Y ng«\ RO V2 10°F | 10°F s\‘\ O RS
§ Y . ‘\'\‘\GQ b‘\x\le )( @’C 10k * 10| \.\ (\OQ &Qg
B\ AN 83.79% 1,48% 88.66% 0.96% ST
P \\‘\C QQQ 0 T 102 105 10° 10° 10° T 02 10° 107 105 S
RS 100100 102 10° 10' 10510° 10" 10> 10° 10' 10
3

FITC
"P<0.05 vs si-NC group; “P<0.05 vs si-linc00941+Vector group
A: Proliferation ability of ESCC cells in each group; B: The detection results of cell invasion ability in each group; C: The detection

results of LA content of cells in each group; D: Cell apoptosis detected in each group

Bl 6 OE-CCL2 8BRS 54K si-linc00941 Xt ESCC 40 4 ¥ 21T h B B4 0
Fig.6 The effects of si-linc00941 on biological behavior of ESCC cells can be partially saved by OE-CCL2

A B Vector 1inc00941
S -»- Vector
Z 31 = 1linc00941
Q « 2-DG+Vector
= - 2-DG+linc00941 I.
S 2 |a
k=1 - |
I 4
) e
[ ~— " |a
=1 / - al
2 S
— o -
8 0 P 1 1 !
24 48 72 96
Time/h
C . .
: Vector | 1linc00941 . 2-DG+Vector i 2-DG+linc00941
10 055% 5119 oz Ts0%] 'O [042% 1305 ' [0a0% 8.76%
10'F 10' 10°F 10°F
10°F 10°F 10°F 10°F .;\l
= | 10°F 10°F 1 10°F 5 10°F ;
10'F * 10"+ i 10'F % 10/ ST
93.32% ].24%] 97.12% 0.78% 82.27% 3.26%) 83.80% 1.04%
10° 10" 10 10° 10* 10°10° 10" 10* 10° 10* 10°10° 10" 10* 10° 10* 10°10° 10" 10* 10° 10* 10°
FITC
D Esophageal squamous cell carcinoma

1linc00941

2P<0.05 vs vector group; *P<0.05 vs 2-DG+Vector

250
200
150
100

50

Invasive cell number

) 2\
Q&C"&o R XQ 0\0 qu‘
N\ ’L‘OG GX\\Q

Apoptosis rate/%

) (AN (NS
\‘«&%GX T
X X
v ’L’OG

Apoptosis

Invasion

Proliferation

A: Proliferation ability of ESCC cells in each group; B: The detection results of cell invasion ability in each group; C: Cell apoptosis

detected in each group was detected; D: Mechanism diagram of linc00941 regulating proliferation, invasion and apoptosis of ESCC cells

E7
Fig.7

linc00941 F=H KIEEfEZ N ESCC 1 fuiEsE (22,

linc00941 affects proliferation, invasion and apoptosis of ESCC cells via regulating aerobic glycolysis

BT



T+, % . 1inc0094 1 13 miR-203/CCL2 il 42 £ 5 Bl i 40 i 5 7 A% 28 FIAE I - 1013 -

3% it

i 0 M HL A TR AR AR ) R T AR D |
A3 AR FR RN EE AL 10 T 2 R R 4 B AR | T A I A
AN AT A4 1E 5 40 M 4 (A AR it 2 06 41 i 1Y B
SRR o O I A A R P A R T A Y
B, T M T fop 4 o 2 s AT Y T (IR SR A B8 1 — b
3, 7 0 9 40 M A3 B e A R e 2 7= A K A 2L TR
AN BT RR AL , R T Al M R 28 5 751

IncRNA [ 57 5 & 315 8 45 9 i AN 5] (%) A 9 24 Ty
A, ELAT AR K98 71 1k g AE 012 W FG 7 1
R PR R A I e AR 5 Y — R #E ESCC
o, BB T AR £ & 5 R [FAE B IneRNA, Eb
LOC440173 1L FIRTEARSME i ESCC 4 My iy 38 58 iE
B 51228, IR i I K R % 46 LncRAN BC200
i L 5 ATF4 (1 235 2 #F ESCC 4l il i iE B8 5 1=
781211 IncRNA PTCSC1 #7% Akt {5 512 #F ESCC il 1k
JE2 L ARHFIEE IETT T 1inc00941 7£ ESCC Hr il 4=
YroF i BE . 15 B GEPIA B4l i 45 & S0 & 3,
1inc00941 7£ ESCC 41 ZUR 4 i vh ¥ ik T iy, (IR Rk
1inc00941 (1) f8 35 A 77 F8 0 iy, Bl J5 Rk 1inc 00941 1Y
Fik, B ESCC 4 M iy 34 58 5 1= 22 e il , 98 79k
Tt

IncRNA/miRNA/mRNA i [F§ 7E I8 45 96 4 1Y 1 2
& — > 4 A AL K L IncRNA 38 3 % fff
miRNA | F 4 miRNA [ 235 Il 55 miRNA X T i
[ mRNA {9 98 £, ok 52 s iE 09 oF R . Bl an
IncRNAs MAFG-AS1 i i % fff miR-143 J# 4% LASP1
Z 5 ESCC 1y & &' ; IncRNA TTTY15 W [}
miR-337-3p |- 8 JAK2 % ik it #F ESCC (i e,
TEAMIEGE D, 3 S50 73 B & B 1inc00941 7] LA i 43
W% B miR-203 , GEO . dbDEMC %54} J2 LA B 552 56 1iF B
miR-203 7£ ESCC Hh Ik £ ik , I H _F 14 miR-203 11y
FIKJE K BLAT LA R ESCC 41 i iy 14 58 5 1228, 3t
fEFEA M T o 76X Z AT, miR-203 & £ 9%k W 75
ESCC 1 & #E40 g IR 7 (VR > e AW 52 vh A
BN — 2 1 RE

3, 8 LR T R v 54 ) miR-203 B R Ui
B 3L PRl CCL2 I 3 ok 55 56 30 ikl A7) 7 418 1) G &R
CCL2 J& CC fafb A 71y — W2k, fafb A 71 2 22
T BE S 40 M 13 8%, v] 43 SR 44 N OF- i e Ak
R R AR F R 282 CCL2 1 i % #a b IH
TR, 1T LA S5 81 2 Blogsie i 1 i v, L7 %
JI2 o A AR 2 A DN 0 G g 2 S e v R e ¥
{e9EfE M . 75 ESCC il 2] CCL2 iy Kk FH &, IF
H g 338 CCL2 W] LAFR 434 % miR-203 Xf ESCC A1

o X5 Z % CCL2 78 ESCC H Y ifF 57 #4 e —
S d i X ESCC 40 i [R] 1t LA 1inc0094 1 Al
T ff A0 ) 77 2-DG 1, 45 3 57 | linc00941 g 53
G380 2-DG X ESCC i s 5 A= 22 Ve L 42
7 1inc0094 1 X ESCC 2 i 1% 18 455 ] i 238 4o 52 e A7
BB X — I BRI

25 F TR A IE B 1inc00941 7E ESCC &
FER AR AR, HOHHL] AT g 238 i 1inc00941/miR-
203/CCL2 i % S 91, 1inc00941 X T ESCC 112 W Fil
AT A WTE N (HRAR R A7 — R B
PE, fREA B Z B, R miR-203/CCL2 44 A % fift
R 00 1B 22 I A A DG AE B L DA R A R AT R O A
SIS X SN T Je S T o TPt — 25 e 3

(& % 3 W]

[1] WANG A, LU L, FAN J, et al. Lymph node metastatic patterns
and its clinical significance for thoracic superficial esophageal
squamous cell carcinoma[J]. J Cardiothorac Surg, 2020, 15(1):
262. DOL: 10.1186/s13019-020-01302-z.

[2]  EENZE, MAEE, ¥ S, %E miR-143-3p 1] fEZ4 MAPKT7 & 12
B ARG S . R SRR P R ARk,
2019, 035(18): 2177-2180. DOI: 10.3969/j. issn. 1000-
484X.2019.18.001.

[3] ZHANG Q Z, CHEN Z S. ncRNA UASRI1 sponges miR-107 in
colorectal cancer to upregulate oncogenic CDKS8 and promote
cell proliferation[J]. Oncol Lett, 2020, 20(6): 305. DOI: 10.3892/
01.2020.12168.

[4] WURL, LIL, BAT Y, et al. The long noncoding RNA LUCAT1
promotes colorectal cancer cell proliferation by antagonizing
Nucleolin to regulate MYC expression[J]. Cell Death Dis, 2020,
11(10): 908. DOIL: 10.1038/541419-020-03095-4.

[5] WANG H K, YU S Y, PENG H, et al. Long noncoding RNA
Linc00337 functions as an E2F1 co-activator and promotes cell
proliferation in pancreatic ductal adenocarcinoma[J]. J Exp Clin
Cancer Res, 2020, 39(1): 216. DOI: 10.1186/s13046-020-
01725-5.

[6] ZHOU M H, MAO Y H, YU S L, et al. LINC00673 Represses
CDKN2C and promotes the proliferation of esophageal
squamous cell carcinoma cells by EZH2-Mediated H3K27
trimethylation[J]. Front Oncol, 2020, 10: 1546. DOI: 10.3389/
fonc.2020.01546.

[7] ZHANG C Y, LUO Y, CAO J J, et al. Exosomal IncRNA
FAM225A accelerates esophageal squamous cell carcinoma
progression and angiogenesis via sponging miR-206 to
upregulate NETO2 and FOXP1 expression[J/OL]. Cancer Med,
2020, 9(22): 8600-8611 [2021-01-03]. https://doi. org/10.1002/
cam4.3463. DOI1:10.1002/cam4.3463.

[8] LI Z W, ZHANG TY, YUE G J, et al. Small nucleolar RNA host
gene 22 (SNHG22) promotes the progression of esophageal
squamous cell carcinoma by miR-429/SESN3 axis[J]. Ann Transl
Med, 2020, 8(16): 1007. DOI: 10.21037/atm-20-5332.



1014

Hh [ iR A DR T Ak 3, 2021, 28(10)

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

WU N, JIANG M Z, LIU H, et al. linc00941 promotes CRC
metastasis through preventing SMAD4 protein degradation and
activating the TGF-B/SMAD2/3 signaling pathway[J]. Cell Death
Differ, 2021, 28(1):219-232. DOI: 10.1038/541418-020-0596-y.
LUO C, TAO Y, ZHANG Y W, et al. Regulatory network
analysis of high expressed long non-coding RNA 1inc00941 in
gastric cancer[J]. Gene, 2018, 662: 103-109. DOI: 10.1016/j.
gene.2018.04.023.

TENG L L, LIU P P, SONG X, et al. Long non-coding RNA
nuclear-enriched abundant transcript 1 (NEAT1) represses
proliferation of trophoblast cells in rats with preeclampsia via the
microRNA-373/FLT1 axis[J]. Med Sci 2020, 26:
€927305. DOI: 10.12659/MSM.927305.

XIA'Y, WANG Y H, WANG Q, et al. Increased miR-203-3p and

Monit,

reduced miR-21-5p synergistically inhibit proliferation, migration,
and invasion in esophageal cancer cells[J]. Anticancer Drugs,
2019,30(1): 38-45. DOI: 10.1097/CAD.0000000000000687.

WU LY, SAXENA S, GOEL P, et al. Breast cancer cell-
neutrophil interactions enhance neutrophil survival and pro-
tumorigenic activities[J]. Cancers (Basel), 2020, 12(10): E2884.
DOI: 10.3390/cancers12102884.
GWAK J, JEONG H, LEE K, et al. SFMBT2-mediated
infiltration of preadipocytes and TAMs in prostate cancer[J].
(Basel), 2020, 12(9): E2718. DOI: 10.3390/
cancers12092718.

YANG H, ZHANG Q, XU M, et al. CCL2-CCR2 axis recruits

Cancers

tumor associated macrophages to induce immune evasion
through PD-1 signaling in esophageal carcinogenesis[J]. Mol
Cancer, 2020, 19(1): 41. DOI: 10.1186/512943-020-01165-x.
ZEIR g, Fat, T . KEEIRSAS RNA Inc-p26090 X 1 gk
20 L 00 BRI S B B RS R (0], T B 1 i B2 K, 2018,
45(6): 4-20. DOI: 10.7518/gjkq.2018.06.002.

UHL FRANZISKA M, CHEN S, O'SULLIVAN D, et al
Metabolic reprogramming of donor T cells enhances graft-versus-
leukemia effects in mice and humans[J]. Sci Transl Med, 2020, 12
(567): eabb8969. DOI: 10.1126/scitranslmed.abb8969.

ZHANG K, HU H, XU J, et al. Circ_0001421 facilitates
glycolysis and lung cancer development by regulating miR-4677-
3p/CDCA3[J]. Diagn Pathol, 2020, 15(1): 133. DOI: 10.1186/
$13000-020-01048-1.

GUO R, CHEN Y, BORGARD H, et al. The function and
mechanism of lipid molecules and their roles in the diagnosis and
prognosis of breast cancer[J]. Molecules, 2020, 25(20): E4864.
DOI:10.3390/molecules25204864.

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

(WFE B ]
(A3 4wiE]

WANG G Y, FENG B, NIU Y F, et al. A novel long noncoding
RNA, LOC440173, promotes the progression of esophageal
squamous cell carcinoma by modulating the miR-30d-5p/
HDACY axis and the epithelial-mesenchymal transition[J]. Mol
Carcinog, 2020, 59(12): 1392-1408. DOTI: 10.1002/mc.23264.
ZHAO R H, CAO X G, JIN S L, et al. LncRNA BC200 promotes
esophageal squamous cell cancer migration and invasion and can
regulate ATF4 expression[J]. Front Oncol, 2020, 10: 1392. DOI:
10.3389/fonc.2020.01392.

LIU T, LIANG X S, YANG S Z, et al. Long noncoding RNA
PTCSCI1 drives esophageal squamous cell carcinoma progression
through activating Akt signaling[J]. Exp Mol Pathol, 2020, 117:
104543. DOI: 10.1016/j.yexmp.2020.104543.

QU Y H, LIU J B. IncRNA MAFG-ASI contributes to
esophageal squamous-cell carcinoma progression via regulating
miR143/LASPI[J]. Onco Targets Ther, 2020, 13: 8359-8370.
DOI: 10.2147/0TT.S258157.

WANG W, YANG J B. Long noncoding RNA TTTY 15 promotes
growth and metastasis of esophageal squamous cell carcinoma by
sponging microRNA-337-3p to upregulate the expression of
JAK2[J]. Anticancer Drugs, 2020, 31(10): 1038-1045. DOI:
10.1097/CAD.0000000000000960.

ZHANG K, DAI L M, ZHANG B, et al. miR-203 is a direct
transcriptional target of E2F1 and causes G1 arrest in esophageal
cancer cells[J]. J Cell Physiol, 2015, 230(4): 903-910. DOI:
10.1002/jcp.24821.

LOWE P P, MOREL C, AMBADE A, et al. Chronic alcohol-
CCR2/5-dependent
peripheral macrophage infiltration and microglia alterations[J]. J
Neuroinflammation, 2020, 17(1): 296. DOI: 10.1186/s12974-020-
01972-5.

KASEMSUK T, PHUAGKHAOPONG S, YUBOLPHAN R, et al.

induced neuroinflammation  involves

Cadmium induces CCL2 production in glioblastoma cells via
of MAPK, PI3K, and PKC pathways[J]. J
Immunotoxicol, 2020, 17(1): 186-193. DOIL:  10.1080/
1547691X.2020.1829211.

WANG Z X, ZHAO Y, XU H Y, et al. CtBP1 promotes tumour-

activation

associated macrophage infiltration and progression in non-small-
cell lung cancer[J]. J Cell Mol Med, 2020, 24(19): 11445-11456.
DOI: 10.1111/jemm.15751.

2021-02-01
Latba)

[MEEBEE] 2021-07-02



