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Research progress of miRNA-144 in esophageal cancer. TAO Zhuo—yan, WU Wei—dong, GU Jia—sheng. Department of
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[Abstract])

miRNAs can be expressed in different types of malignant tumors in the human body, and have certain effects on cell pro-

MicroRNA (miRNA) is a type of non-coding RNAs. In recent years, scientists have discovered that

liferation, apoptosis, tumor cell invasion and migration. China is one of countries with high incidence of esophageal can-
cer. Since the disease is difficult to detect in the early stage, difficult to treat in the middle and late stages, and has a poor
prognosis, it is clinically difficult to treat and poses a greater threat to the health of the general public. It has been shown

that the expression of miRNA-144 is closely related to esophageal cancer. This article reviews the latest research on

miRNA-144 in esophageal cancer.

[Key words] miRNA; miRNA-144; Esophageal cancer; Tumor; Clinical treatment; Research progress

B % i (esophageal cancer) & — 1 UL 1 2% 1 i
T, TE R IR vh e 19 0 28 MR T AR M J A KT
T T E B AR R AR, REREE RS A
DI, P g it 2 2012 2R AR B Bk B
R TRED, R R TR B A AER
HIE, X EHESE T 228 EE AR L0, 5
2 IR . REBEEREEmESNE L TP
W PR 32 RIS TUARAE AR A 10%. R, 7653
TR FEHOA AR A & A R eI AR, AT s
AR R 2 W SRR T RS 2 B OCE 2.
WAk, A K A FFE 3 B microRNAs 7E B R 14
KA K EF R EZE/ER . microRNAs 7] DU 1 5 1
AFBE A mRNA 1T 5200 2 10 2305, DA T 52 00 240 L 174
HAFE Ak T miR-144 40 microRNAs H ) — 5t
AR Ok B 2 (SR IE I 2 5 Z R AR Y 2= 1R
ARG TE AT R 28 TR AR IR IR AR AL ]
PR . Bt miR-144 LA, 5 E R
I v Rk A LA R X £ 78 0 8 e DAL Ay o 48 2
PR E—25iR

1 miR-144 ER4E S

MicroRNA (miRNA)J 77 43 A7 7E 2L 20 40 iy DA K

Ui M AN o A R R SR B Y BRBE TN 4 T RNA,
miRNA 1 21~25 MZAT IR . i 5 H mRNA 1) 3'
AR B X (3'UTR) B B AMEC T A T4 mRNA HH3%
VR R AEME Y, miRNAs 75— 24 A W16 s vb 15
FHEEAER, GIAnAH MG TE AR T OB R A o
B9, E M 1993 455 —> miRNA lin—4 # & Bk,
& T miRNAs A= W) 27 45 3 (1 WF 5% 76 2oF 25119 20 2 4%
HAR AR, B HATA AL, © A NS R %
1 1 000 £ miRNAs ", & F miRNAs 7E1F 2 AN [H]
R NIE TP A e 57 K358, 76 miRNAs 524
AT ST, CHEN 255 % B miR-26b 3 1 11 ] £ 4%
i T JiRE YR AR IR A2 A4 RH O R 5 08 I 35 98 20 L Y
K 5E 3T R R 015 2 s FAN S5 018 3 miR-125b
3 A0 8 1) el 2 8 DR 00 ) U A A E A S
YRR T s 7E DONG S8y 53 — W ilfs PR 55 H , 47
miR-216a/b W & WA RES S B E WY EE K
JE . XU 2 miRNAs 2 5 6 4 2 40 it i o 28
FHHET, 2588 EMMNE % —R504E
WA R

miR-144 2 miRNAs H b — G, 29 2 pF5E, 3
B AR TE A Mg e J () E R 1 R FEAR R ZH 2R R

FLETH T ARAA T M RHE AUH & L 55t 4: 50 H (455 :201902010003)
WIHAES AR EARERI, B 082, 1A 0, E-mail : william0406@163.com

- 2800 -



Hainan Med J, Nov. 2021, Vol. 32, No. 21

BEEZF2021E11 AE3REE 218

PR TP AR R IR R . HET, miR-144 76 A\ 2SR AE
t VR A AR TE S, R K i 9% R B miR-144
TEVFZ AN R 2R BB NS e h A T H , HE AT AE
VS e 41 ) D517, g e L T BRI L Sk ok
JE T R RS B . (B W R
miR-144 fEfE JF B BEHS A= 5 5 255 1E (MDS) 21 " i1
S WA P A O PR S, A TSR PR R

2 AEFEmR-1M4EREEFHIRIEKER
=94

7E miR- 144 76 & B8 H A R IAE L oE b, 28
F P NCSTRIT A e SR A T 67 1) £ AU SR RN 50 44 fit
R H 2 A N ) RV, R D o 3 O SR SR il B S
(qQRT-PCR)# il miRNA-144 TEFRA FR ik, K FLE
G i A 4V VRN M Y T R miR— 144 [ 3R 8 1 3
1 X R ZH (P<0.05) ; 76 A ME R Y , miR— 144 460 4
JEAE R 74.6% , 7 S PE R 92.0% 5 78 ME R I WP
miR—144 P RIUBNEFIRE P 70 5118 53.7%F1 94.0% , £
7 miR— 144 7 42 M i AR Y35 W 2 i (e
8o PRIAHED miR-144 76 & 88 B W = Rk,
FEA5 HL 458 M TP Y miR-144 W] A R B B 4
FE B FERAR S Y . GAO S5 i it 1Y — T 78 2
miR-144 7] BBAE A 1 R I b R ¥ 2R,
FEA] BERE N TR A I 2 8 1 — 2B
PRGd . X S5EE AN —E . SR, 7E
MATTAGRFSE H, miR-144 B A R 7E B4 AL 2R 41 i
AP IR T, I HAEMSN, 2 F ik 5 miR-144 1] LA
e AN A5 . SHARMA 2500 ] qPCR 4%
6 75 98 A RN OE B N B4 I35 FE AR o miR—144 (K175
IR, LA RE miR-144 B2 Wi 71 . WFoE 45 R 2
N TE BB B W ITEFEA T miR-144 2%
R EAGE A ST B TRIRIE
[ miRNA-144 75 & BN H I RIBKPA 22 57 (1
3k A miR—144 ] LIAE S £ 898 12 Wi A= )
brR&Y .

TERERNIZWT I, H AT B AU T Bl
ENBLGE T AHLUER, BARREE NETOR M K SRR
e, &R R B B A A0 LT DA — e 1Y
e AAXTF BRSNS, EAUAET R
Wt , e N B IS R A T2 W, i TR
) e ANl S AT (P NTE I [ 2 =W
R ERZS R, T TR I2 R 5 5 . miRNA | 1247
ETAL A WA T i el . AR
B, AR T 40 P A miRNA, L7 2549 A miRNA
HhNFEER, I 5 miRNA 2835 7K A6 44
— P43 8 TG BRI H AR B T A=, S B R A
TR TR, N iR 2245 kg vha] A, 7E

BE R EE T, miR-144 Tig R BERAL Pk 2
FE ML M 3 20K SR, B LAGE 2 46l miR-144
IKOV-REE BN i 12 2 B 1 — Fh B B, X R
FUHAR RS R AT R L

3 MiR-14REBEBERNRARERIEREX

miRNAs 7E i [ 12 v 49y Y8 35 S i A o, 0 L )
ZF ] miRNA (35 VER, IF H—> miRNA st H 55
2 AR MR T . Tk, 4 R E 5T HGE
miR-144 A]3d 0 22 PR A 5 T UL AL mRNA il 5
AL X, AR A A R Y L T mRNA, TS5 41
BagE e AR A IR R & A R . miR-144
AL LR ) S [6] 43 19 43 F-HL © A R 53
FH3 T HESE, 10 miR—-144 A 3@ 1 50 16 45 5% WW
S5 R IR SR T A T 1 (WWTRL) T 40 4 FEOR
FLRIE AN M A 3 FE ", EH PR P, miR—144 38 )
ELHEHE 0] mTOR, SR J5 70 mTOR {55538 % F i & 44
PEEVE M, SANTE— T 3¢ T miR-144-3p 7€ [ Jia fif
DR AN g Hp %) 38 5 3B 2 T (AT 9 oL 9 AT
K I EROIL /& miR-144-3p [ H 44 55, miR-144-3p
T EROIL #1117 OSCC 4 fift i {5 514 Ik o Fn s 3%
P R 3 (STAT3) A9 3 14 12E 1ty 9 il I g & AR B2
X BEHIF Y 1] L3 B miR—144 ] LA 5 A ) 1 2 A
o555 3 R 5 T R 1) 2 A

AR H AT miR-144 W50 7%, HAE BB Y
ML b TR B B, (H i A S i 55 7] LAR B,
miR-144 5 B R A HE VR, it
GAO VSR 5T H & X miR-144/451 11 F I8 5
B 1 = WA 56 o 7 L BA SRl (1) — T afE 52
i1 4 miR-144-3p . miR—144-5p Fl miR-451 ¥ 5
FEFHEE MBI T, MG HT R ZEM
BB, ek AR R A B ) Myc il P-ERK SE 3R i P,
SHARMA S50 55 — IR 5 47 , MR- 144 38 1 #82 [i)
pur-aplha (Pura) i M 7 £ 8798 20 A Hh 2 #4890 ik X ) 1
FH, At A T3 5 T 2R KOY SE-410 41 Jfd 7 (1) miR—144 [l J5
HEAT AR S 39 43 B LA B 240 3 g 42 28 S 56 ke Azl
miR-144 7E & R A vh R FERVE T, 5 R o, UL
BR miR-144 W] & 2 100 £ 45798 20 A 1 4 (P=0.029),
WAL, 55 B X B AR HE , miR—144 B9 305 B 2 FEAR T
KYSE-410 4 i ()1 5 A= 2868 J1 . MU SEPIA{ON
S F 5 48T (Al RE L ZUAH L, miR-144 75 3 8 698
MR RARR IS . BRI Z A, Al AT A8 & X
miRNA-144 B 1E FMLE] s T A w58, i 9 &
B, miR- 144 76 545 95 4N i b B2 90 ) BRI AR 12
PEAFEF (TIGAR) , DT 0 il £ 45 0 9 240 L P 34 5 42
2. TIGAR J& — FlOHE AR 1 ), 72177 248 [ 26 Y
(9 N S IE8RE s B R 0k, 2 H T AT ME— 52 TPS3

- 2801 -



EEESF202 E11AER2EE 21

Hainan Med ), Nov. 2021, Vol. 32, No. 21

R Tl T R I A ORI R PO SE T Y R
TIGAR J& 55 L3R F- A8 52 DNA 451 4 F 00 il 4k
fife 0 EE B IR 2R . 7E SRR A R AR i & P, TIGAR
(14 170 R T 03k 2 2 if v SRR 2 (Fru2) Fil 6- — B 12
(6-P2 7K VTt 5, H bk e i, S BOE AR i
AL AT, TIGAR 7E £ & 8l 41 40 h (1 32
KR B IF B SR i i g NV TNM 43
WS PIA 56, [ IESE T miR—-144 78 & & A p
IVEH

Zi b, miR—144 nJ i o 8 [ 45 B QA0 Tk IR
(R 3k , DT IR 428 e A B P 8 0 L R 0 % R
BRI R R B HEEMMERM . FrAiZ miRNA 7]
DAVE R 22 A T 1 A, 3 5 T 4% miR— 144 X 5L A
)T K-, A BB ks 2140 56 2 e 1 VR 3L
o A3 FRE IR TT 2 38 1R B 0RO S E A LY Y
BIT LY, 25 R RO T 0 25, () A e S Pkt A 6
W AR AT I AR BIA T R R R R B el 2
B, RS S AE MR A AR K T R A A
FEAEH . J3 AT L0 — S, G T X
AR A 5, X IE H AR A /N, R R B
ST R [RTEE 36 7 1) 2 4P b w24 1 sl e b 7 o
F o MILEARTE YR EE R P R G HEokE | 17
I 98 29 KM e A s v L BRI R G
I T 0 N A T Y S 2R 45 9% . miR-144 A 5d i)
AP i) ] 5 DR 35 DT 781 92 b 0 4 B A B4 3 LRI T
R T EERN KRS EXHEEMIER, T LIZ
miRNA 0] UL Ay 8 22 09 F 9§82 05, 3 o 8
miR— 144 X ¥ 3E R 9 0K F A B A2k 2150 6
R MVE AR . XA ) T Fl miR-144 7E 2
P ERE R N IR 3k, 2 T ) A O AR e 1 1E
J&& , ATAE R miR-144 76 B 80 1036 97 T BB A o

1%'\%0
4 miRNA-144 33 BhyEE 4k 77 i 25 14 7Y 22 M A% I R

YANG %5 & BLLE i Bi T ER LINC00483 1] LA
Bo e Pk H 5 miR-144 45 4, 1T I 9% homeobox A10
(HOXA10), T4t LINC00483 Jik 55 H X miR—144 1935
ik 254 RE T, DT A HOX A 10 75 i i 9 v 1Y 25
Ik, TSR S EURE . TIAN Z5007E S IAAAT iR 241
FRIEIE /N L it R B P L 2R R B, miR-144-3p 2 5
T AR/ INH B Bt SR X LR () T 2 AL, miR-144-3p b 3%
TRREAR T IR X 41 AR 1 3 B8 RN A= 22 i Bl 1E . 32
7Is miR—144-3p (14755 ¢ 15 7] $ 150 | /N4 i 9 20 A 1
[ Sig vy

AR T R IS I BEAR R TPk e B A
PR R RES 0 i B NS = By = SR R ol A U2 |

- 2802 -

WAET WS T o JU BB S b B 48 b kb oy

Jit A X JE XRS5 L S A2 OGRS AT .

DRl LA B AR R T TP 7 % o 4k R, AR AT LA

$i v YT R IR 2 A ) T ORI AR 3 o A 42

Tho Wi, APRE S 229 0F 58 J5 1) ALK B OB T

miR—144 75 BB EE RN IR B K2 i e i

JYIRCR . Ak Iy e U Ay 7 25 L R A 3K

BT 167 B S AR

5 #5iE
RO Y BTG NS R (4 B 2P0 , A

T ol = TR )RR AL, B Al AR R R B IR T AL

2o Fp R 1 HE— 20 AR R VR T X

PO o B 5T R SO B TG R, R IS W

PR WA W P, JEETE R W], miR-144

Z: 55 B 1 R I S v, 0 AN e AL 44

R ATAROCHR  (H HAR AV FHALH 5 SR B = TR A

IWH BT ATEA S BEFE R, 5500 miR-144 S HEJE

) B LA A Dy — S B 5 0 H L, B IR TR

SRRy, I JR S22 W IR TS 55 T TH

BEBT A BHL

SE 3k

[1] ABBAS G, KRASNA M. Overview of esophageal cancer [J]. Ann
Cardiothorac Surg, 2017, 6(2): 131-136.

[2] CHEN W, ZHENG R, BAADE PD, et al. Cancer statistics in China,
2015 [J]. CA Cancer J Clin, 2016, 66(2): 115-132.

[3] CHEN W, ZHENG R, ZENG H, et al. The incidence and mortality of
major cancers in China, 2012 [J]. Chin J Cancer, 2016, 35(1): 73.

[4] SHAHABI A, NAGHILI B, ANSARIN K, et al. The relationship be-
tween microRNAs and Rab family GTPases in human cancers [J]. J
Cell Physiol, 2019, 234(8): 12341-12352.

[S] PENG L, CHEN Y, MA N, et al. NARRMDA: negative-aware and
rating-based recommendation algorithm for miRNA-disease associa-
tion prediction [J]. Mol Biosyst, 2017, 13(12): 2650-2659.

[6] LEE RC, FEINBAUM RL, AMBROS V. The C. elegans heterochron-
ic gene lin-4 encodes small RNAs with antisense complementarity to
lin-14 [J]. Cell, 1993, 75(5): 843-854.

[7] PRICE C, CHEN J. MicroRNAs in cancer biology and therapy: cur-
rent status and perspectives [J]. Genes Dis, 2014, 1(1): 53-63.

[8] CHEN Z, ZHAO L, ZHAO F, et al. MicroRNA-26b regulates cancer
proliferation migration and cell cycle transition by suppressing
TRAFS in esophageal squamous cell carcinoma [J]. Am J Transl Res,
2016, 8(5): 1957-1970.

[91 FAN YX, BIAN XH, QIAN PD, et al. MicroRNA—-125b inhibits cell
proliferation and induces cell apoptosis in esophageal squamous cell
carcinoma by targeting BMF [J]. Oncol Rep, 2018, 40(1): 61-72.

[10] DONG S, YIN H, DONG C, et al. Predictive value of plasma micror-
na-216a/b in the diagnosis of esophageal squamous cell carcinoma
[J]. Dis Markers, 2016, 2016: 1857067.

[11] JIANG W, XU Z, YU L, et al. MicroRNA-144-3p suppressed
TGF-betal-induced lung cancer cell invasion and adhesion by regu-
lating the Src-Akt-Erk pathway [J]. Cell Biol Int, 2019. doi: 10.1002/



Hainan Med J, Nov. 2021, Vol. 32, No. 21

BEEZF2021E11 AE3REE 218

¢bin.11158. Online ahead of print.

[12] MUSHTAQ F, ZHANG J, LI J. miR-144 suppresses cell proliferation
and invasion in gastric cancer through downregulation of activating
enhancer-binding protein 4 [J]. Oncol Lett, 2019, 17(6): 5686-5692.

[13] SUN W, LAN X, WANG Z, et al. MicroRNA-144 inhibits prolifera-
tion by targeting WW domain-containing transcription regulator pro-
tein 1 in papillary thyroid cancer [J]. Oncol Lett, 2018, 15(1):
1007-1013.

[14] REN YF, ZHANG TH, ZHONG 8, et al. miR-144 suppresses prolifer-
ation and induces apoptosis of osteosarcoma cells via direct regula-
tion of mTOR expression [J]. Oncol Lett, 2018, 15(1): 1163-1169.

[15] JIANG Y, CATY, SHAO W, et al. MicroRNA 144 suppresses aggres-
sive phenotypes of tumor cells by targeting ANOLI in colorectal can-
cer [J]. Oncol Rep, 2019, 41(4): 2361-2370.

[16] QIAN W, JIN F, ZHAO Y, et al. Downregulation of microRNA-144
inhibits proliferation and promotes the apoptosis of myelodysplastic
syndrome cells through the activation of the AKAP12-dependent
ERK1/2 signaling pathway [J]. Cell Signal, 2020, 68: 109493.

[17] ZHANG LY, HO-FUN LEE V, WONG AM, et al. MicroRNA-144
promotes cell proliferation, migration and invasion in nasopharyn-
geal carcinoma through repression of PTEN [J]. Carcinogenesis,
2013, 34(2): 454-463.

(18] A4S, R 3CHE, RATIL, 4. W miRNA-144 11y L0312
I R 0 T R B RS (0], O R RE K A 2R I, 2013, 33(12):
1783-1786.

[19]1 GAO Z, LIU R, LIAO J, et al. Possible tumor suppressive role of the
miR—-144/451 cluster in esophageal carcinoma as determined by prin-
cipal component regression analysis [J]. Mol Med Rep, 2016, 14(4):
3805-3813.

[20] SHARMA P, SARAYA A, SHARMA R. Potential diagnostic implica-
tions of miR-144 overexpression in human oesophageal cancer [J].
Indian J Med Res, 2016, 143: S91-S103.

[21] KOGA K, MATSUMOTO K, AKIYOSHI T, et al. Purification, char-
acterization and biological significance of tumor-derived exosomes
[J]. Anticancer Res, 2005, 25: 3703-3707.

[22] LI X, L1Y, JIANG C, et al. MicroRNA-144-3p inhibits tumorigene-

sis of oral squamous cell carcinoma by downregulating EROI1L [J]. J
Cancer, 2020, 11(3): 759-768.

[23] GAO Z, ZHANG P, XIE M, et al. miR—144/451 cluster plays an on-
cogenic role in esophageal cancer by inhibiting cell invasion [J]. Can-
cer Cell Int, 2018, 18: 184.

[24] SHARMA P, SHARMA R. miR-144 functions as an oncomiR in
KYSE-410 human esophageal carcinoma cell line in vitro and tar-
gets PURA [J]. Neoplasma, 2018, 65(4): 542-551.

[251 MU Y, WANG Q, TAN L, et al. microRNA-144 inhibits cell prolifer-
ation and invasion by directly targeting TIGAR in esophageal carci-
noma [J]. Oncol Lett, 2020, 19(4): 3079-3088.

[26] KO YH, DOMINGO-VIDAL M, ROCHE M, et al. TP53-inducible
glycolysis and apoptosis regulator (TIGAR) metabolically repro-
grams carcinoma and stromal cells in breast cancer [J]. J Biol Chem,
2016, 291(51): 26291-26303.

[27] XU X, LIU C, BAO J. Hypoxia-induced hsa-miR-101 promotes gly-
colysis by targeting TIGAR mRNA in clear cell renal cell carcinoma
[J]. Mol Med Rep, 2017, 15(3): 1373-1378.

[28] HAO S, DU X, SONGYY, et al. Targeted gene therapy of the HSV-TK/
hIL-12 fusion gene controlled by the hSLPI gene promoter of human
non-small cell lung cancer in vitro [J]. Oncol Lett, 2018, 15(5):
6503-6512.

[29] KIANI M, MIRZAZADEH TEKIE FS, DINARVAND M, et al. Thio-
lated carboxymethyl dextran as a nanocarrier for colon delivery of
hSET]1 antisense: In vitro stability and efficiency study [J]. Mater Sci
Eng C Mater Biol Appl, 2016, 62: 771-778.

[30] YANG QS, LI B, XU G, et al. Long noncoding RNA LINC00483/mi-
croRNA-144 regulates radiosensitivity and epithelial-mesenchymal
transition in lung adenocarcinoma by interacting with HOXA10 [J]. J
Cell Physiol, 2019, 234(7): 11805-11821.

[31] TIAN LJ, WU YP, WANG D, et al. Upregulation of long noncoding
RNA (IncRNA) X-inactive specific transcript (XIST) is associated
with cisplatin resistance in non-small cell lung cancer (NSCLC) by
downregulating microRNA-144-3p [J]. Med Sci Monit, 2019, 25:
8095-8104.

(i H 4 :2021-02-21)

- 2803 -



