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miR-153 Xf il AN Ega . 122 . T
N T B pLRIESE

a3tk R, EEMN (SEFEERE WBER / JEAERE, V§% 710038 )

W E: B KT miR-1S3 xR B mieig i, T4 2R RATH Y n L mXERAE. Ak ##E SRC-
3’UTR-WT #= SRC-3’'UTR-MUT #.4k, £ %5 miR-153 mimic, mimic control 3t45 % £ BFAZ % AS49 Za e, R A W%k
F R4 A R S35 35E miR-153 5 SRC #¥ed % &, ## miR-153 id & ik | 4K miR-153 F= SRC £k # A549 tafe %
K Western Blot # miR-153 #f SRC & & A& ik 6% wh, @it CCK-8 k. oo %R £ 8. Transwell 42 & S5 BUA X 40
RO AV A miR-153, SRC & miR-153+SRC k4% 4 2 AS49 famfiedg s, 45, R EAATHHm, R WNkE
B4R L B 23 9E 55 SRC 52 miR-153 #9332k B, 25 4 16 SR AT AR 28 2% F miR-153 F& ik K-F (13.251 +4.256) 455 &
ELR(2531246.527 ) RFEAK(=7.739, P < 0.001 ), SRC &k R-TF(28.574 +6.438 ) & 5 JE % 4042 ( 15206 £ 5.117 )
R2EFAZ, EFALTFENL (28128, P < 0.001). M EIER»MARE L H)EAIEZ, MIREAL P miR-153 &k
# AR (F=13.351, 8.479, P<0.01) , SRC &i##it% (F=9.812, 10.521, P<0.001) , ZFH AL FEL, M
M 2022 F miR-153 &5 SRC & ik 2 2 ¥ A48% (=-0.726, P<0.05), it %k miR-153 2 F 494 SRC & & &k (=7.075,
P=0.002) , % %A% miR-153 A A AR 52 AR 692 R, i$ &K miR-153 F= 3K SRC & & &k B F 374 AS49 4m i ug 3%
7 (1=22.265, 21.783, 35 P<0.001) . &4 (1=7.287, 4.819, P=0.002, 0.009) ZAZ% (1=10.043, 10.563, P=0.001,
0.001) , fEtampe/d (=3.918, 6.735, P=0.017, 0.003) ; #P+H) miR-153 £ ik W /33|40 R £ R . £ & % miR-153+SRC
45T RO AR miR-153 STATARE 40 f03G 78 . iEAS ROB TR AR JATEAE R L 18 miR-153 AR R ER KK,
Fidid $ei) T8 SRC 69 F A 3l AR dm oL 38 78 | 1242 . 2645, Rkl o,

KR miR-153; SRC [ ; Fliflgss; 5 298
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Abstract: Objective To investigate the effects of miR-153 on proliferation, migration, invasion and apoptosis of lung
adenocarcinoma cells and its related mechanisms. Methods SRC-3"UTR-WT and SRC-3” UTR-MUT vectors were constructed
and co-transfected into lung adenocarcinoma A549 cells with miR-153 mimic and mimic control, respectively. Dual-luciferase
reporter gene experiment was used to verify the targeted relationship between miR-153 and SRC. A549 cell lines with miR-153
overexpression and knockdown of miR-153 and SRC expression were constructed, and the effect of miR-153 on the expression
of SRC protein was detected by Western Blot. The effects of miR-153, SRC and miR-153 +SRC cotransfection on the
proliferation, migration, invasion and apoptosis of A549 cells were detected by CCK-8 method, cell scratch test, Transwell
invasion test and flow cytometry, respectively. Results SRC was confirmed to be the target gene of miR-153 by dual luciferase
reporter gene assay. The expression level of miR-153 in 25 clinical lung adenocarcinoma tissues (13.251 +4.256) was
significantly lower than that in adjacent normal tissues (25.312 +6.527), (=7.739, P< 0.001), SRC expression level
(28.574 + 6.438) was significantly higher than that of adjacent normal tissues (15.206 + 5.117), the differences was statistically
significant (#=8.128, P< 0.001). With the increase of clinical stage and pathological grade, the expression of miR-153 in lung
adenocarcinoma tissues decreased gradually (F=13.351, 8.479, P<0.01), and the expression of SRC increased gradually, the
differences was statistically significant(/=9.812, 10.521, P<0.001). There was a significant negative correlation between miR-153

and SRC expression in lung adenocarcinoma tissues (r=—0.726, P<0.05). Overexpression of miR-153 significantly inhibited
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the expression of SRC protein (#=7.075, P=0.002), while decreasing the expression of miR-153 resulted in the opposite result.

Overexpression of miR-153 and knockdown of SRC protein significantly inhibited the proliferation of A549 cells (=22.265,
21.783, all P<0.001), migration (#=7.287, 4.819, P=0.002, 0.009) and invasion (#=10.043, 10.563, all P=0.001), promoting cell
apoptosis (#=3.918, 6.735, P=0.017, 0.003). Inhibition of miR-153 expression resulted in the opposite result. Co-expression of

miR-153+ SRC reversed the inhibition/promotion effect of overexpression of miR-153 on proliferation, migration and apoptosis

of lung adenocarcinoma cells. Conclusion Mir-153 was significantly under-expressed in lung adenocarcinoma, and it could

inhibit the proliferation, invasion and metastasis of lung adenocarcinoma cells and promote cell apoptosis by targeting down the

expression of SRC.

Keywords: miR-153; SRC protein; lung adenocarcinoma; proliferation; invasion
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KRG IR 44.5%7, AR, BT MR T
A= 2 R B IR ST SRR RE 1 2 e AL, A Mg g
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Il B s S5 22 P ek R 8 DDA G, R4 0 9 O 0IE g
VR U, SRC 2R 1 J2: i 2 IR I il 2 % ( SRC
family of tyrosine kinases, SFKs) AR5t 22—, H
Ji 9 BE N c-SRC Zfith, 25—l & 0 1) D 8 3
W, IC4ERER X SRC B8N RERI BT &L, 7
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MicroRNA 1 Hlt 4% 1] 4 75 SRC I 42 #F /iy 51 Bif 9 i
%, KLOBU 45 " ot won, ANt
MicroRNA-208a E 42 # [i] SRC B4 {554 il 771 142
VYN FE AR 28, $278 SRC Al 3# i 5 miRNA #
W25 A R S5 IR A ke o i ARBIFSE R
W2 KGR A W15 B W & B miR-153 5 SRC Y
JEFIZEX (3’UTR) FA7E = RS I 45 A 0L, 42
NE ATREAEAE R S5 A E R &R o L, AR
PLEET miR-153 X fili B 468 240 i A= W0 447 Sl 1 5%
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2 K HOG W 9 55 IE W 18, YR TR T UK R
PR A2 )5 20 AL ] A SR A B TR R
R IRLERH, HEWRAR A ERR R 1
1.2 A8 AR A R I . RPMI-1640 1 37
W, 0.25 g/dl il B A B, Trizol i 7] W H 52 [
Thermo Fisher 2 ] ; B4 & #h 22 i %5 ¥ ( phosphate
buffer saline, PBS) Wy [ 2~ K/AH]; JRFIA 2000
( Lipofectamine2000 ) 4 H & [ Invitrogen 2\ Fl;
miR-153 #44H ( miR-153 mimic ) , M H14 ( miR-
153 inhibitor ) 1 Ff 4 X 8 mimic control, inhibitor
control &2 SRC siRNA, SRC siRNA control I§ [ J~
B AEY); WOE R Y R4 . SRC-3’UTR-
WT B £ # 57 k7 Fll SRC-3" UTR-MUT %5 45 #I i
R A 3 PR 3% R 1 T 56 (B Promega 28 5 P
GAPDH #ifk . ##it SRC Hii&l [ 24 [F Santa Cruz
N
13 Fik
1.3.1 4B 85 37 M e g NIl R 963 40 i AS49 7F
5ml/dl CO,, 37 CAMTFHEFR T 10 ml/dl i 4 i
5 1Y RPMI-1640 Ji 2 b . . frdiigls s
il A 3k 80% £ 47 B 4% Lipofectamine2000 it 7]
S UL B AT E Y, B miR-153 mimic, miR-153
inhibitor 1 SRC siRNA, SRC siRNA control 53 7%%
Y AS49 YR REFE 24 h )5, 4k RPMI-1640 55
FEARSLIEFE 48 h, WG YeReR
132 SEm9SGER PCR (gRT-PCR ) 525 RH
Trizol B4R AN RNA, 55 5% % cDNA, L)
AR FCE PCR WA R, SARFL 201, S
%Ak 95 °C 10 min, 95 °C 15s, 65 °C 30's, 70
°C 30, 40 NMEF. MR S Ui 1T PCR
SEE, AN miR-153 AYEIAELL, L U6 WS,
K 2744 A H A SE R AR ik . qRT-PCR £
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Ao
*x1 iR-153 #1 U6 3|41 %51
HH et
miR-153 L5 5-GGGATGGAGTCGAGGTGCGGCTAAT-3

MY 5-GTAGGCTGAGGAAAGTCGAGCGAGC-3
U6 FWEIY 5-ATTGGAACGATACAG AGAAGATT-3’

TSI 5°-GGAACGCTTCACGAATTTG-3’
133 BUGE FE A FE R 5L 50 52500 4 4
miR-153 mimic+SRC-3’UTR-WT J§i#i , miR-153mimic
+SRC-3’UTR-MUT [, mimic control+SRC-3’UTR
-WT Jii %7, mimic control+SRC-3’UTR-MUT Jii i ;
EEYL A8 h T, FOW O GER MRS R oA & vt
FH AN 45 2 A i e S 2R G
134 A RPEEENIE LY (Western Blot ) : Y4
ERULER SR IR A ULANM, A RIPA A, $EHAN
SR, BCA ERIER FIWREE ; B 20 g REHFEMZ
SDS-PAGE #ME LUK, %% % PVDF JE, 5 ml/dl i
REAWSEHT 1 h, IMA—$T (bt SRC Hilk. Hii
A\ GAPDH #iifk ) 4 CHFE #17%; TBST ¥E¥ 3 K,
JOAZHT (£Pif HRP) ZIEWFE 1 h; TBST ik
W3 WG, ECL Wie, WA By 8K
{H.
1.3.5 CCK-8 4I5S . WU YL bh 37 5 25 4 4
FLLL 5 x 10°/ml / FL25 R 96 fLbl, HFfLi% 3
MNEFL, 37 CHEFE2 ~ 4 h, FR4uManGRE 5 &L
A 10 p1 CCK-8 i, 4kLhiE 4 h, f FHEERYL
T 450 nm ARG A LG EAE
1.3.6 AR A G505, WL YL 375 4 41 4n i,
H marker Z£7F 6 fLARTT 5 I £l s vk H il AR
LA H TR RIR, PBS R 3k, BRI 24
YR, INATCIMIER IR, B 37 C, 5ml/dl CO,
BFR bR, B3R 0, 24, 48hJEHAMR, 0t
1.3.7 Transwell 4 fI{Z 78525 : Hi B Mstrgel 55t
AL HE Transwell /NEE 2 JEHS, BUEE Yedi 372 5 4%
AN, BREE AL, IATCIE R R E
PHREBLTE Ol 2 x 10°/ml; £F Transwell /NE FZE A
100 w1 AR, T EIMAE 20 ml/dl G4 L 1
KiFRWE 600 w1, 37 CHEE 24 h; THMEEI -
= L2, 455U 10 min, FBRYLHE, PBS
THYE 5 min, AR TWEIHAITTE. Ll iR
3
1.3.8  ZIAT-S00 ORI YL 5 5 A5 AL A
PBS V¥ 2 Ik, TNANIEAER; % Annexin V-FITC/
P J4 380 G Ui B B AR SRR, TR,
WEYEIEE 15 min, BT UM A 40 T

1.4 %3t o4 RH SPSS25.0 #EATEE 437,
Jr A S A A RO A THRTORILISEL +
FRifEZE (x+s) Fon, WYL BRI ¢ K05, £
21 8] b5 K ] one-way ANOVA 43815 filiJaa 41 21
ZB3T 1IF H 421 vh miR-153 55 SRC Fik 2 7 K
FHBCXT ¢ K5, P<0.05 MZEFAG TR X,
2 R
2.1 miR-153 #e X H ey FAM 34E DL 2. HUHIOF
5%l 1 Targetscan A= 415 B A B/ 70 & B, miR-
153 5 SRC 3’UTR XAFFE i EARSFIILE i i, 1
I SRC A AEJE miR-153 AYFEEEN  AEGIE FiREE
WFE 3@ 1 46 3 SRC-3"UTR-WT B/ & Fi ki Fl1 SRC-
3’UTR-MUT % 728 AU it 7, 43 %] 55 miR-153 mimic
FI mimic control 3 F% 4t 2= fiili B Ji AS49 41 jg
X5 M ST IR E /R, 5 Y miR-153 mimic fif
SRC-3’UTR-WT ZERFHAG M i T H (1=4.885,
P=0.008) , ifij % SRC-3’UTR-MUT %¢ S Z [ 1 14
WA WEF (1=0.698, P=0.524) , IESE SRC &
miR-153 PYHIAEE , miR-153 5 SRC #B[a1454 .

Fz 2 SRC HAERMRTERH S miR-153 mimic

HEERIE BTN (v 25, n=3)

TiH mimic control ~ miR-153 mimic t P
SRC-3’UTR-WT  0.105+0.014  0.053+£0.012 4.885  0.008
SRC-3’UTR-MUT ~ 0.122+0.015  0.114+0.013  0.698 0.524

22 miR-153 5 SRC 7215 AR 69 F A 454 DL
# 3, %4, qRT-PCR KB 7w, 25 fililfs PR il B g
Z121rh miR-153 Fik/KF (13251 £4.256) B
ERHL (25312+6.527) WFHEM (=7.739, P
< 0.001) ; SRC £iL/KF (28.574+6.438) k¥
FEEH AL (15206 £5.117) 5 FFE (=8.128,

P < 0.001). #E—2EHKM LI, BEE K5 B F
PRI I, R 2H 21 P miR-153 MRk
BT REAR, SRC AHXT 2% 3k ¥ F+ = (P<0.05) .

Spereman A/ HT Wor, IR 41ZL R miR-153 5
SRC K iA 7 7F 1. 3 1A ¢ (r=-0.726, P<0.05).

$Z7R miR-153, SRC nJ G825 ili B9 19 & 1k & e
23 miR-153 fi %45 SRC B k& WHE 1, &
K, %574 miR-153 mimic 35585 T AS49 4iffirh
miR-153 mRNA % ik (4.976 +0.562 vs 1.102 +0.341 )
(£=10.207, P=0.001) , # #] T SRC & 1y 3 ik
(0.236+0.143 vs 1.134 £ 0.167, =7.075, P=0.002); Ifij
Yt miR-153 inhibitor M35 5 2 A (455 (miR-
153RNA: 0.202+0.014 vs 1.503 +0.476, 1=4.132,

P=0.009; SRC 2 [1: 1.135+0.263 vs 0.491 + 0.134,
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=3.779, P=0.019) .

x3 B AR 4> B Rt AR B 4R 2R miR-153 1 SRC ik (n=25,x+5s)
TiH [ (n=5) 113 (1=9) M (n=7) Vil (n=4) F P
miR-153 18.652 +3.265 14417 £3.521 10.326 +2.407 7.241 +2.035 13.351 < 0.001
SRC 20412 +4.326 24754 +5.414 29323 +4.516 37.221£5.167 9.812 <0001

R4 FEFREFELRMIRESHEHL D miR-
153 #1 SRC &%k (n=25,x+5s)

BH  Gl%tm=6) G2%(m=13) G3% (n=6) F P

miR-153 17.536 £4.258 13.628 +3.865 8.476+3.246 8479 0.002
SRC  21.607 £4.756 28.289 +5.241 35.679 +5.987 10.521 < 0.001
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B 1 ZEA®REENFEELEHN miR-153 3t
SRC EERIEHIFM

24 miR-153 #= SRC *F A549 & Jio 3¢ 74 ¢4 % A
CCK- 8 £ 5 Wi I & 7, %% %% 72h J5, miR-153
mimic 20 A549 40 JEIEFE TS 1 2K T mimic control
SHRZH (1.614 +0.032 vs 2.136 + 0.025 ) (=22.265,
P < 0.001) ; miR-153 inhibitor £ 4fl Jig 34 5 1% /1
I 2 & T inhibitor control X M 2H (2.462 +0.029
vs 1.735+0.024) (1=33.451, P < 0.001) ; %k ¢
SRC-siRNA 4 4 a4 55 7% 77 i &K T siRNA-control
HEZH (11.506 +0.027 vs 2.023 +0.031 ) (£=21.783,
P <0001) , ZFHRITHEX.

2.5 miR-153 #= SRC % A549 m feL it # 69 % vl 4l
Jitg KR 525 B R, #5 Y% miR-153 mimic 2 A549
4 Bl iF % e 71 2 & X T mimic control X} i £
(51.246% = 5.357% vs 79.413% + 4.016% ) (t=7.287,
P=0.002); %% Y% miR-153 inhibitor ZH 40T RE )1
5T inhibitor control Xf 41 (68.302% + 4.351% vs
41.241% + 3.879%)(=8.041, P=0.001); %% Y SRC-
siRNA 41 21 g i #%2 e ) & & K T siRNA-control Xif
M 2H (39.652% +5.131% vs 57.548% +4.219% )

(=4.819, P=0.009) , ZRIAGIEE L,

26 miR-153 F= SRC % A549 21 fiL13 %% 49 %% Tran-
swell RAMZ 225 R SR 45 R W oR, % Y4 miR-153

mimic 20 A549 40 i1 1% 28 % H . % T mimic con-
trol X} B 2H (112.342 +35.483 4~ vs 423.512 +40.261
A~) (=10.043, P=0.001) ; %% %% miR-153 inhibitor
21 20 i 4= 28 %0 H 8. 2% 55 T inhibitor control X H& 40
(470.522 +34.683 > vs 223.602 + 41.517 1) (£=7.906,
P=0.001); %4 SRC- siRNA ZH 4 i1 {2 728 %0 H %
{I% F siRNA-control X} T 2H ( 154.326 +38.437 4~ vs
506.124 +43.016 4~ ) (£=10.563, P=0.001) , 2 &%
Y gitE L
2.7 miR-153 #= SRC *} A549 e =% % i
20 20 A ASAS: I 2% 3R W 7, %% 4% miR-153 mimic 41
AS549 20 ifg 4 T 2% 1 % 5 T mimic control X I 41
(17.876% +2.147% vs 12.125% + 1.362% ) , 2 &
H G E L (1=3.918, P=0.017) ; Yt miR-153
inhibitor 20 4ff Jifd ] 17~ % i} Ik T inhibitor control X
WA ZH (10.346% +1.814% vs 19.014% +1.795%) ,
LERAEGHFE X (1=5.883, P=0.004) ; #:4% SRC
siRNA 2H 2 ifg ] =% . 3 =55 T siRNA-control X I
ZH (18.307% +0.987% vs 12.461% = 1.134% ) , 2%
HGitrE X (=6.735, P=0.003) .
2.8 miR-153 i it Fp4) $e 2 B SRC #4 & ik 4 ) B
MR 3, AR M T WK S5, WFSTIESE
SRC /& miR-153 ! 3£ [K, miR-153 1 SRC = 5 fif
PRI AT . R2E . BB LT IR, Ak
A PR R IER, HEN miR-153 2753 417
B FE P SRC 1Y 2= IA 910 1l Jii i 982 248 . 1% 338 7
WFFETE A549 4 i rh 5phad 2638 miR-153 #1 SRC,
Ja eIt Fe3h5 miR-153 4 Hh kst 5 SRC, 2450 %
B, MHHEFXTEA (NC) , H3£ 3K miR-153+SRC
WHE T b F23k miR-153 X4 BIsE . i ST
P/ SR HEAE A 7KOF JERT IR 2 AR TR 2 % iR
2K 1hd B L it 95 40 M miR-153 P45 A549
YRR A3 AE . TR MR T Rl AT H 4 ¥ SRC &
IS

#5  BMITHRE miR-153 1 SRC K& miR-153+SRC HFIAIT AL, TR, BTHEM (x+s5, n=3)

%5 NC 4 miR-153 mimic 4 SRC 41 miR-153+SRC 4] F P

AfE 2.076 £0.026 1.596 +0.035" 2414 £0.030" 2.123+0.024 408.169 < 0.001
T (%) 66.724 £4.513 50.786 + 5.673" 79.659 + 6.615" 67.234 +5.414 13.375 0.002
T (%) 11.216 £1.769 18.687 +2.417° 4.869 + 1.463" 10.985+2.023 25.244 < 0.001

I 5 NC 4Lk, “P<0.05.
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T T 2 2 Y miR-153 W] 0] 1 PR 9 40 A A 8 B RN
272 P miR-153 # [7] PRDM2 J& [ 3 3@ £ JAK/
STAT {5538 I 52 i s e o B4R 28 A8 Y. miR-
153 i@ ) ZEB2 4731 EMT #ijifil] — B30
Jifsas ki B miR-153-3p il i k] E3F3 B9k
il R a8 A M e 7 | R 28 RO RS . CircRNA
hsa-circ-0014359 i@ i3 ## ¥ miR-153/PI3K 15 S 4L ik
Jie Jo g R BT WFSEAIESE T miR-153 ()9 L A 4
PE, PR AR A R A 5T B HEAR 22— BORRAR
7% miR-153 el B o 10 2508 S 2 55 0 4 il i i
et R S B VRS RIL e R I R e B 37
AEEE L. PR aaREdEE LR, Mg
ZUrh miR-153 B INE L, SEEHEEALRE
Yl WA A 25 5] PR il B 98 J B4 4L 00
KB miR-153 7ET R 4P R RRR R, HBEHE
e R 4301 RN B2 43 0 B3 755, miR-153 Ik i
REARG, $ R e Ml & A & e R b miR-153 )i
HE B, Y% mimic A1 inhibitor BL4LL . 1)
i3t 28 5k AT miR-153 83k, SR S2
TESE, G Fk miR-153 (25 0 i i e 40 . ) 8 3
TR MARZE, R, FR miR-153 ikl
TP ILE R, W miR-153 78 58 4 A4 &
JRE R S AR S R P

SRC J2: e gl R B L N 2 —, F5E &
SRC & ¥R RAE T RE e LR =Ll . 5
TR ARG (RTKs ) 454, W RTKs {55
A, QMY ENE TR, BmARdY
1R QEACIRAT, Eid ¥ MMPs, VEGF %5

PEHE A Hr A B JIESE SRC RERS I8 7 41 i 384 5 |
TH . 1778 % EMT s B AMAE#iE » B350
IR TR 8 JOR TP RIFFEIESE , B SRC WHE 1Y
OV R0 T LA e g A TS 2, A o e e RS A2
& B, SRC IELFRE Th Sl ik . miRHERRE
JE MR L 106 T WE ST R . R BIF ST XS SRC I
miR-153 [AIAYHEOC R EATIRTE, SRR EWER
SRR FE T % B miR-153 45 SRC #Y 3°-UTR XA7
TERF PSS G AL, WP RS EIES: SRC 5
miR-153 #4545 ; JHIESE SRC TRl 4 U
Feik, HBAIG R 5> B A= o G 3 e ik %
Wik, [R5 miR-153 Rk & RFMERAC, #
PN AE IR 2 A 2 ek #E vh miR-153 5 SRC [A] A
TESEFAR EL IR AR . O Be3iE miR-153 1 SRC 7E
it T A VE FEALARD & B miR-153 f Al SRC
Fik, YLK SRC KA WM 1 i i s 4n
MU BE5 . iR RZE, RV T, GESE T
SRC My fie i He AR . i — 2P 1 miR-153 it 32k
AP b e g SRC I, R BN T A B R
5 miR-153 X fili i 40 MO 58 . A% B U T A )
/ARBEVERT, LB i e A P miR-153 e i i 4
SRC FRIARSLINTHIFE . iTA M P TR, Al fE
J& miR-153 25 il A R A SRR BL 22—, SR
FEIE DR AR RERVE HIBLH S 2%, 0 e[ 5 B Y
SRR SR, MASTTESE T miR-153 J#% SRC
S5 ) T P 240 L A= 0 22 7 R BOBIL AR I T e e e, il
A O HEAAR R IR P E B AL R 75 5 1 SR A
TR

L5 E AR, miR-153 410 il Fils it 5 40 J %) 184 5

(R IHRe, (EIEANMIIAT, miR-153 P2l i

20 if Y A i T AT e 1 4 ) R R SRC H H Y

FIRARTLIAY

SE 3k

(1] XU, P76, 5KBH, 4%, 2020 SEREAESCIHR
Hp i [J]. MR IR TR IR |, 2021,7(2):1-13
LIU Zongchao,LI Zhexuan,ZHANG Yang,et al.
Interpretation on the report of global cancer statistics
2020[J]. Journal of Multidisciplinary Cancer
Management(Electronic Version), 2021,7(2):1-13.

[2] ANASTASIADOU E, JACOB L S, SLACK F J. Non-
coding RNA networks in cancer[J]. Nature Reviews
Cancer, 2018, 18(1): 5-18.

[3] JERIE  ZEA, LXE %5, Aurora-B A IA
S 3R/INGN i il 98 2B TS St 24 R AR SCE 23 B (7).
PRI e 2 243 ,2020,35(6):59-63.

XI Junfeng, PENG Yancai, MA Xingcong, et al.
Study on the relationship between high expression of
Aurora-B kinase and drug resistance and prognosis in

patients with non-small cell lung cancer [J]. Journal of
Modern Laboratory Medicine,2020,35(6):59-63.



112 AR 5 [ 2 2 s

37 %

i 202241 A

J Mod Lab Med, Vol. 37, No. 1, Jan. 2022

[11]

[12]

[13]

[14]

TONG Zhan, CUI Qinghua, WANG Juan, et al.
TransmiR v2.0: an updated transcription factor-
microRNA regulation database[J]. Nucleic Acids
Research, 2019, 47(D1) : D253-D258.

BOH, BRAE, SERE, A5 AR /)N L R 1K
miRNA-145 il miRNA-221 &3k 5 i IRFFAE K A S5
SR MAIAEDTIE (1] BUUK IR B2 243K |, 2019, 34
(4):40-44.

HUANG Gang, CHEN Fei, ZHAO Yubo, et al.
Study on the correlation between the expression of
microRNA145 and microRNA221 in plasma and
clinical characteristics and postoperative recurrence in
patients with non-small cell lung cancer [J]. Journal of
Modern Laboratory Medicine,2019,34(4):40-44.
HOSSEINAHLI N, AGHAPOUR M, DUIJF P H G.
Treating cancer with microRNA replacement therapy:
A literature review[J]. Journal of Cellular Physiology,
2018, 233(8): 5574-5588.

WANG Dongchang, WANG Lingchan , ZHANG Yu,
et al. PYCRI1 promotes the progression of non-small-
cell lung cancer under the negative regulation of miR-
488[J]. Biomedicine & Pharmacotherapy, 2019, 111:
588-595.

W, BRI, S miRNA-223-3 p JH15 JAK2/
STAT3 {55 ‘il X B R A M e . T iR
Wi (7] FRIN 23R (BE24AR ), 2018, 53(5): 629-634.
XIE Qiong, HU Guiming, WANG Hongtao, et
al. Effect of miRNA-223-3p by regulation of
JAK2/STATS3 signaling pathway on proliferation,
apoptosis and migration of gastric cancer cells
[J]. Journal of Zhengzhou University(Medical
Sciences),2018,53(5):629-634.

X NEE, SRUIN, A%, A microRNA P42 41 i i
TR HER [J]. A2 BB 2R 2018,49(4):309-314.
LIU Buwei, CAI Mingcheng, YANG Xue, et al. Re-
search progress of microRNA regulation of apoptosis[J].
Progress in Physiological Sciences,2018,49(4):309-314.
HUANG Mengqin, LI Chengfa, KONG Fanliang, et
al. Prognostic and clinicopathological significance of
MicroRNA-153 in human cancers: A meta-analysis[J].
Medicine, 2020, 99(46): €22833.

CUI Yixin, SUN Gonggqin . Structural versatility that
serves the function of the HRD motif in the catalytic
loop of protein tyrosine kinase, Src[J]. Protein Science,
2019, 28(3): 533-542.

FRAAHG , WFIHT , WHAT Src BB IR PP2 X AR
598 Tca8113 20 15 2% R B RO 10 4RI VR FH 9], 75 %
SCHIEAAAR (PR ) ,2019,40(2):290-293.

GUO Dongmei, XIE Lili, XIE Qi. Inhibition of
invasion and metastasis of human tonguesquamous
cellcarcinoma Tca8113 cells by Src kinase inhibitor
PP2 [J]. Journal of Xi’an Jiaotong University(Medical
Sciences),2019,40(2):290-293.

R, XN, H @, Sre B FMBETESN T T
AESBITFEBLAR []. BE5 59077 ,2018,39(1):58-60,79.
WANG Dengrong, LIU Xian, XIAO Jian. The function
and research status of src protein kinase in diseases [J].
Medicine & Philosophy,2018,39(1):58-60,79.

EIE, XDy, AREE, S Sre WUETRIRIBE S HERE [7].

[15]

[17]

[18]

(20]

(23]

[24]

(23]

T E 25 1keE 2k 2021,31(4):312-319.

WANG Qin, LIU Li, LE Yi, et al. The progress of Src
inhibitors [J]. Chinese Journal of Medicinal Chemistry,
2021,31(4):312-319.

LIAO Zhicong, WANG Xiaojun, LIANG Hongwei, et
al. MiR-1 suppresses the proliferation and promotes the
apoptosis of esophageal carcinoma cells by targeting
Src[J]. Cancer Medicine 2017, 6(12) : 2957-2965.

LIU Yennien, YIN Juanjuan, BARRETT B, et al. Loss
of androgen-regulated microRNA 1 activates SRC and
promotes prostate cancer bone metastasis[J]. Molecular
and Cellular Biology, 2015, 35(11): 1940-1951.
KLOBUCAR M, SEDIC M, GEHRIG P, et al.
Basement membrane protein ladinin-1 and the MIF-
CD44- 31 integrin signaling axis are implicated
in laryngeal cancer metastasis[J]. Biochimica et
Biophysica Acta, 2016, 1862(10): 1938-1954.
YASMIN S, HAQUE W S,ISLAM S M J,et al. Role
of immunohistochemistry in cell block sections for
categorization of non-small cell carcinoma of lung[J].
BIRDEM Medical Journal, 2019, 9(3): 223-228.
WANG Liyan, LI Xiaonan, ZHANG Wei, et al. miR24-
2 promotes malignant progression of human liver
cancer stem cells by enhancing tyrosine kinase Src
epigenetically[J]. Molecular Therapy, 2020, 28(2): 572-586.
JIANG Guojun, LIU Yaming, WANG Ru, et al.
Activation of Src mediates acquired cisplatin resistance
in human lung carcinoma cells[J]. Anti-Cancer Drugs,
2020, 31(2): 123-130.

JEl/INGC, R ER , MRAr R, 45 L Ul RNA-423 BT
P42 BAPT 3K K i e fiss 4 1 5L A0 1 ) 5
[9]. IR PRI 2424 3 ,2019,24(8):678-683.

ZHOU Xiaomin, ZHAO Zhanqing, LIN Qidong, et
al. Targeted regulation of microRNA-423 on BAP1
expression and its effect on proliferation and apoptosis
of lung squamous cell carcinoma cells [J]. Chinese
Clinical Oncology,2019,24(8):678-683.

ZHAO Guoli, ZHANG Yueying, ZHAO Zhonghua, et
al. MiR-153 reduces stem cell-like phenotype and tumor
growth of lung adenocarcinoma by targeting Jagged1[J].
Stem Cell Research & Therapy, 2020, 11(1): 170.
WANG Heping, YU Yanzhang, FAN Shuxin, et al.
Knockdown of long noncoding RNA TUG inhibits the
proliferation and cellular invasion of osteosarcoma cells
by sponging miR-153[J]. Oncology Research, 2018,
26(5): 665-673.

AL, WE , FEIE™ , 4. miR-153 §1[1) PRDM2
BEPR T TAK/STAT {553 955 ) 6% Jpe i 1) 1R 2
FERS [J]. R ERA %G |, 2018, 34 (1): 58-63.
LI Guanjun, YA Guowei, TANG Zhengyan, et al. Effect
of miR-153-targeted PRDM2 on invasion and migration
abilities of bladder cancer cells by JAK/STAT signaling
pathway [J]. Chinese Journal of Pathophysiology, 2018,
34(1):58-63.

SHI Dongliang, LI Yong, FAN Liqiao, et al.
Upregulation of miR-153 inhibits Triple-Negative
breast cancer progression by targeting ZEB2-Mediated
EMT and contributes to better prognosis[J]. Onco
Targets and Therapy, 2019, 12: 9611-9625.



AR R R 553748 45 130 20224 1 A T Mod Lab Med, Vol. 37, No. 1, Jan. 2022 113
[26] DENG Xianzhao, GUO Bomin, FAN Yonben. MiR- dysfunctions and aggressiveness of breast cancer

(28]

153-3p suppresses cell proliferation, invasion and
glycolysis of thyroid cancer through inhibiting E3F3
expression[J]. Onco Targets and Therapy, 2021, 14:
519-529.

SHI Fei,SHI Zhonghua,ZHAO Yaodong,et al. CircRNA
hsa-circ-0014359 promotes glioma progression by
regulating miR-153/PI3K signaling[J]. Biochemical and
Biophysical Research Communications, 2019, 510(4):
614-620.

DJEUNGOUE-PETGA M, LURETTE O, JEAN S, et
al. Intramitochondrial Src kinase links mitochondrial

[29]

(30]

cells[J]. Cell Death & Disease, 2019, 10(12): 940.
KIM E S, CHOI J Y, HWANG S J, et al.
Hypermethylation of miR-205-5p by IR governs
aggressiveness and metastasis via regulating Bel-w and
Src[J]. Molecular Therapy Nucleic Acids, 2019, 14:
450-464.
CANER A, ASIK E, OZPOLAT B. SRC Signaling in
Cancer and Tumor Microenvironment[M].// Advances
in Experimental Medicine and Biology 2020: 1270,In
Tumor Microenvironment : 57-71.

WHRBH: 2021-04-07 fEEIBH: 2021-06-08

( E#% 106 71 ) Al REIE AL NF- « B/MIF HAif1)
RAEB AW S WA RS B 401 RERE AT A1
JHT,

Bk :

(1]

[10]

ZHENG Yan, LEY S H, HU F B. Global aectiology
and epidemiology of type 2 diabetes mellitus and its
complications[J]. Nature Reviews Endocrinology, 2018,
14(2): 88-98.

ZHENG S L, RODDICK A J, AGHAR-JAFFAR R,
et al. Association between use of sodium-glucose
cotransporter 2 inhibitors, glucagon-like peptide 1
agonists, and dipeptidyl peptidase 4 inhibitors with
all-cause mortality in patients with type 2 diabetes: a
systematic review and meta-analysis[J]. JAMA, 2018,
319(15) : 1580-1591.

AGUAYO-MAZZUCATO C, BONNER-WEIR S.
Pancreatic 3 cell regeneration as a possible therapy for
diabetes[J]. Cell Metabolism, 2018, 27(1): 57-67.
BENTHUYSEN J R, CARRANO A C, SANDER M.
Advances in (3 cell replacement and regeneration
strategies for treating diabetes[J].The Journal of
Clinical Investigation, 2016, 126(10): 3651-3660.

LEE Y S, JUN H S. Anti-inflammatory effects of GLP-
1-based therapies beyond glucose control[J]. Mediators
of Inflammation, 2016,2016: 3094642.

LIAO Pengzhi, YANG Dan, LIU Duan, et al. GLP-1
and ghrelin attenuate high glucose/high lipid-induced
apoptosis and senescence of human microvascular en-
dothelial cells[J].Cellular Physiology and Biochemistry,
2017, 44(5) : 1842-1855.

KAPODISTRIA K, TSILIBARY E P, KOTSOPOULOU
E, et al. Liraglutide, a human glucagon-like peptide-1
analogue, stimulates AKT-dependent survival signalling
and inhibits pancreatic (3 -cell apoptosis[J]. Journal of
Cellular and Molecular Medicine, 2018, 22(6): 2970-2980.
HANSCHMANN E M, PETRY S F, EITNER S, et al.
Paracrine regulation and improvement of 3 -cell function
by thioredoxin[J]. Redox Biology, 2020, 34(7): 101570.
MARGARYAN S, KRIEGOVA E, FILLEROVA R, et
al. Hypomethylation of ILIRN and NFKBI1 genes is
linked to the dysbalance in IL1 3 /IL-1Ra axis in female
patients with type 2 diabetes mellitus[J]. PLoS One,
2020, 15(5): e0233737.

LIANG Hongzhi, WANG Huajun, LUO Leifeng, et

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

al. Toll-like receptor 4 promotes high glucose-induced
catabolic and inflammatory responses in chondrocytes
in an NF- k B-dependent manner[J]. Life Sciences,
2019, 228(7): 258-265.
BLOOM J, SUN S, AL-ABED Y. MIF, a controversial
cytokine: a review of structural features, challenges, and
opportunities for drug development[J]. Expert Opinion on
Therapeutic Targets, 2016, 20(12): 1463-1475.
CALANDRA T, BUCALA R. Macrophage migration
inhibitory factor (MIF): A glucocorticoid counter-
regulator within the immune system[J]. Critical
Reviews in Immunology, 2018, 37(2-6) : 381-391.
KIM H K, GARCIA A B, SIU E, et al. Macrophage
migration inhibitory factor regulates innate y & T-cell
responses via IL-17 expression[J]. FASEB Journal:
2019, 33(6): 6919-6932.
BALLEN , A0S0, A BT, 5% MIF 75 Bk i i 5 %
ST AP ] LA A A0 TR Bl PR A S (). BRAR
K pEg 2Rk | 2017, 32(1):16-18.
HU Hongli, YANG Jingwen, GU Mingli, et al.
Increased expression of MIF in peripheral blood
mononuclear cells from patients with crytococcal
meningitis and its clinical significance [J]. Journal of
Modern Laboratory Medicine, 2017, 32 ( 1):16-18.
ZHENG Shuang, REN Xingxing, HAN Tingting, et al.
Fenofibrate attenuates fatty acid-induced islet B -cell
dysfunction and apoptosis via inhibiting the NF- k B/
MIF dependent inflammatory pathway[J]. Metabolism-
Clinical and Experimental, 2017, 77: 23-38.
STOSIC-GRUJICIC S, SAKSIDA T, MILJKOVIC D, et
al.MIF and insulin: Lifetime companions from common
genesis to common pathogenesis[J]. Cytokine, 2020,
125(1): 154792.
KAWAMORI D, SHIRAKAWA J, LIEW C W, et al.
GLP-1 signalling compensates for impaired insulin
signalling in regulating beta cell proliferation in
B IRKO mice[J].Diabetologia, 2017, 60(8): 1442-1453.
MULLER T D, FINAN B, BLOOM S R, et al. Gluca-
gon-like peptide 1 (GLP-1)[J]. Molecular Metabolism,
2019, 30(11): 72-130.
MA Gefei, CHEN Song, YIN Lei, et al. Exendin-4
ameliorates oxidized-LDL-induced inhibition of
macrophage migration in vitro via the NF- k B pathway.
[J]. Acta Pharmacologica Sinica, 2014, 35(2) : 195-202.
WHRIAH: 2021-02-19 fEEIBH: 2021-06-16



