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Abstract

BACKGROUND

Colon cancer is a common disease that seriously threatens
human life and health. In recent years, the incidence

Baishidenge  WCJD | https:/ /www.wjgnet.com

of colon cancer has been increasing significantly.
Recurrence, metastasis, and chemotherapy resistance are
the main obstacles to long-term survival of patients with
colorectal cancer. More and more studies suggest that
microRNAs are involved in the pathogenesis and drug
resistance of colon cancer.

AlM

To investigate the role of microRNA-20b in drug
resistance of colon cancer cells and the underlying
mechanism.

METHODS

The resistance of common colon cancer cells (SW480)
and drug-resistant cells (SW480/5-FU) to 5-fluorouracil
(5-FU) was confirmed by MTT assay. The expression
of microRNA-20b in SW480/5-FU cells was detected
by reverse transcription-polymerase chain reaction
(RT-PCR). SW480/5-FU cells were transfected with
exogenous microRNA-20b, and their drug resistance,
migration, and invasion were observed. Finally, we
detected the changes of several members of the Janus
kinase/signal transducer and activator of transcription
(JAK-STAT) signaling pathway by immunoblotting.

METHODS

Compared with the normal colon cancer cell line
(SW480), the drug-resistant cell line (SW480/5-FU)
showed obvious resistance to 5-FU. The expression of
microRNA-20b in SW480/5-FU cells was significantly
down-regulated. When exogenous microRNA-20b was
transfected into SW480/5-FU cells, the drug resistance,
migration, and invasion of SW480/5-FU cells decreased
significantly. Immunoblotting assay showed that the
phosphorylation of JAK and STAT in SW480/5-FU
cells transfected with microRNA-20b was decreased.

2019-05-08 | Volume 27 | Issue 9 |
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The JAK/STATS3 signaling pathway was inhibited after
transfection with microRNA-20b.

CONCLUSION

The resistance of SW480/5-FU to 5-FU is mediated by
microRNA-20b, which may be related to the inhibition of
the JAK-STAT signaling pathway.

© The Author(s) 2019. Published by Baishideng Publishing
Group Inc. All rights reserved.

Key Words: Colon cancer; 5-fluorouracil; Drug resistance;
mir-20b; Janus kinase/signal transducer and activator of
transcription signaling pathway
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R R SRR ZE LI, R H R BB
I a2y W R #ve 4 H e B4 KA Ao 8 B,
MR S AT RIL T A AmMIRNAR L T &M e L
g 5w 2h

V=14
IE T miR-20b.1E 2 17 J5 2w JeLit 25 P 6948 B, 534 2L
H AT T R,

Ti%E

Bt g b R I AN T -5-aE 45 I 4m I (SW480) 5
it 2 4 J(S W4S0/5-FU) 38 5- A% (5-fluorouracil,
5-FU)agdf 25, il 18 1 45 3% 5200, 40 M SW480/5-FU
2 I, ' miR-20b#9 F ik K. AR %25 R AT SWAR0/5-FU
2m oLk Je AN SNR EmiR-20b, WL LAt 20k, 4
FedZ A ). ke R AE T f 0k AP A kAR T JUAR
Janusi# Be/15 5 4555 4% F % T (janus kinase/signal
transducer and activator of tran-ions, JAK/STAT){z 5 i&
e pe P ey T

=R

JEtmpeE M 23 P, A8 T SW480, SW480/5-FU &L
th xF5-FUM R0 af 2514, f£15 55 R 5K 36 P, SW4R0/5-
FU %8 8 miR-20b & ik /K -F 9 2 T, ¥ 4FREmiR-
20b%: £ ASW4R0/5-FU i b &, Had2h il B F
M, Jt B4 e folZ 2 56 HOA B F . & ¥k ik 55
IR, 3 2miR-20b/5 #9 SW480/5-F U 4 it 44 R B
# B (janus kinase, JAK)X 4% 3% 5] ¥ (signal transducers
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and activators of transcription, STAT)&FBR AL rb45] T A,
JAK/STAT315 5 38 S84 47 ).

2z
SW480/5-FU5-FU#9 it 25 14 3T dymiR-20b4~F, AL
) T 46 5 JAK-STATA/E 5 18 %4 & X F A .

KB GE; 5-FIRVERE; Tt 251 miR-20b; Janusi
/5SS 5RFHEFESER

© The Author(s) 2019. Published by Baishideng Publishing
Group Inc. All rights reserved.
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Rt 25 o 69 A R AT T AR5, ARt T 538 45 1 % am e,
hmie % I F miR-20bA A K -F B £ F R, & AT69 45
Rk ot 24 2 L 7 4l LT S- BB R 0 it 25 1 7T i miR-
20b4~F, HHuHl 5 Janusid B/ 1z 5 455 5 A FORE TE
5B E A AL
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0 515
G e — P DI e, At SR Rl A 3 0 R KT
AR A, LTk, BRI 25 s 0 R 2
FFET R 5 BTN, 550K E (5-fluorouracil, 5-FU)
ST F T g iy I BT 2 S-FU R 23
1 FE 23 1o L B s e 1) £ SR BEL ST DN A S 1 ),
S-FURT LA 4H A& A T 5 Be4n i v SR miir 2
g g AR A AT S-FUARYT Ja 3R B tHii 25 VA s 2R
2. DRI, 24 P DA A 2 2 s AT T IR T T B R )
G2 —, HETEY)FZ5 & 4 W T 6 TT B U AN
TR AT TR 245 2 1 5 S s

miRNARZ — K& R I/NYHESRISRNA, Eid
FOHImMRN AP EH AN AR R R 45 BE R kY, ok
IUESE X B, miRNATEA D) Ge it B 2R H, 7245
AN, F 2 miRNAsHIZRIE J I 5 245 i 4 pxf
S-FUIIN 24145 519, (8 BLARDLEI T ANE 28, Janrfrmt
FELR M, 557 R [ miRN AR DLE i B 41 i
TR 2 AT XA 7 28R, AT eV o7 T e T P
1AM AR T R I, miR-20b7E VF 22 2K [ 4H 4R
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FIE NI, BEAN, miR-20bi o540 L A 42 AISP- 1
I3 FIMMP-2 A F I 67 LR ETAM M 38 5 L e R AN
2281 90 R BmiR-20b7E 45 i P K48 3 LL IE 6 45
A ZUR, 2 W miR-20b7E 45 7 20 % Jee e 25 22 4
A SR, miR-20b7E 45 198 4 i 24 b )/ P AL
AN A

ST i 24 AL ) 74D R e B T LA 4 i TR IR T
SR DA, FRATMEE F X 5-F UBBURR s 245 1 7 A [
US40 SRS WAB0HEAT T AT AT, #1) J miR-20b7E 45 Wi
YRS 5-FUATT i 245 AR . AT BOBE e 45 2R 3,
miR-20bi 13 115 Janus BAHE/AE 5 4 55 5 U0 T-(janus
kinase/signal transducer and activator of tran-ions, JAK/STAT)
EE S T T 7 SWABOXSS-FUIMiii 24 1.

1 SRIASE

1.1 A 45 i RS W40, T [ 35 [F 2K AL 1% 9%
YIS P L (ATCC; Manassas, VA, SEH), 400837 H
5-FU. GMIERHFRE. B E. REAEKETLK
R E AW E T3 ESigma-Aldrich. 400375 /10 &
HFMTT. McCoy5ATGIILIE £ 77 5 A1 — H B WA
T ESigma-Aldrich, 40 7702 A FCell Titer
96 AQueous One Solution Cell Proliferation Assaylly H
T EPromega. RNAT-HSZL HmiR-20bi5 ) A H
o 1 % B B [ RiboBio, RNAZEAZ H IR YL iRk 71
Lipofectamine“2000/% [ 3% [E Invitrogen, Opti-MEM"”
B3R T £ M Gibeo. Wik 92tk TRIzol™ 7
i) 35 [E Invitrogen, 054 561857 & L& SYBR® Premix
Ex Taq™ I14 T H A TaKaRa Bio, Z % {4(dT)12-184l
miRNAKF 759t [ERiboBio A B, Hufis EIZEsL i
1 B RIPAZEAUW B T ElSolarbio, BCAIR &
6 T3 E Thermo, H AR LA AT A7
2RI I B T35 [E Sigma-Aldrich.

1.2 7%

1.2.1 fmfn3Edr: 45 g 4 52 S W4AS0XT 5-F UK,
SW480/5-FU4H i & X} 5-FUR A Hitk, il i S waso4i
Ji 55 7K AN TG N ) S-F U [R) 9 & 1T 72 AR 7637 C Al
5%COE T, McCoySATCIMLIEE; 77355 77 B Fh 41 g,
ERFRAEHIIN20 ng/mLIE R E . 10 ng/mLE L AEKH
T R4 gmLEE R . FRELZG PR BRI 25 40 .

1.2.2 @ pe & Hml 2 KA A2 X 10°41/1/100 mL ¥
WEE96FLIR 15 7%, JFHS-FU(4 NS 10 15
120 pwg/mL)AbEE4E 2 1 E] AVl 39 5. B59%72 h
JEAEE AR FIMTTH 02 h. FH2 66 g —
BV FRAEST0 nmAb IIROGRE. 4 B i il e 48
CellTiter 96 AQueous One Solution Cell Proliferation Assay
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BRI &, AR U ODI L 28 15 H 4T A7V 2.
1.2.3 miRNAARNA F #.: miR-20bf4847 K F2 B {56}
I RiboBio A 7 & B, RNAZERZHHRHE YerE Opti-MEM®
B4 %3 F F Lipofectamine” 200031755 4L, 345 5 W1
E. miR-20bIx 2 100 nmol/L, 48 h/ & Hkik
IKF
1.2.4 RNAJR B feif 4 FPCR: 4GV, FITRIzol"
A YIRS 72 R BUERNA. i FPrimeScript™
0 S R AT W L . N SRR AR (A T)12-188%
miRNAKFF 595 5IcDNA S K. PCRAESZHFPCR %
4i(Applied Biosystems, SEE)F3E4T, PCRIAZRH N
SYBR" Premix Ex Taq™ 1.
1.2.5 o0& PP i iX 3 K AR I ERIA. 1 /e FHRIPA MR
RN, BAeEA. FIABCALKBEAMERES
—IRE S, B20 pghE A S IE I e R - SR A
I T Fre s LK 7 B B . PR RS, KRR A A
25 F R TS AL IPVDF I, H IR 4% 44100 V/2 h. B 45
SEE R S% AR AR 0 & i T A A1 hHLA1: 10000975
BB G —Pife CRb. 5K, UTBSTHEL G =
595 B AN JHR PARC I BTl h, ATBSTHEL 5 FI
W RGN,
1.2.6 Zmfeit 45 Fed2 £ 46 5 2 3 FMatrigel 1:8FiRH
W AE Transwell/N 2 IS B =1, B 137 'C 30 minfi
Matrigel 58 & R, A FH RIS 3 R K AL, T AL S 2
0 FE F B RO R, TR £ 5 X 10°/mL.
B 100 pLin A Transwell/Na, H LR 9724 h, HUH
Transwell/N=, FF LU IR, PBSYE2i J5 H I i 8
30 min. 0.1%%45 & 48 4 5,20 min, 40015 554U Fic %
St A0 8 Graphpad Prism 7.0%801F % £ 3k
AT W, 7 W JE AT SRR 3R 7 22 40 i B AR LR A0
56 B8 mean & SD. P<0.05I\ N Giit 242 5.

2 BFR

2.1 SW480/5-FU%a fio.x+5-FU B A & 25 0 N T iR 45 e
4 M0} 5-F U 2 AL, FRATTI0E 1 5-FUXFSW4805
SW480/5-FUZH & K M, & I5-FU LA & AR
77 K T 45 e 4B RS L, S-FUXT SW4804H i 417
il FH LL.S W480/5-F U4H Mg 52 4 BH i (B 1). i 4 4t 5
S5, 100 158820 pg/ml 5-FUALFESW4S0AISWAS0/5-
FU4HMI72 h/g AT M %2, BiES-FUMK LRI I, SW480
FHEL T-SW480/5-FUAH MU A7 & 2 T PR B . 45-FUMKR AL
H15 ng/mLAI20 pg/mLiN, SWAB0ZH M £ 243 7l N
SW480/5-FUZMfLf1)31.56%F116.27%, % 5 B A Git %
= (P<0.001).

2.2 SW480/5-FU%m i # miR-20b £ ik 3 F M B J53A1
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100 @ SW480
80 | ‘W SWA480/5-FU
60t
X
= 40 r
= b
Z 20
O | 1 1 1
5-FU(ug/ml) 0 5 10 15 20

1 5-FURFI SRV NIRRT Ein=Mimsw4soaVE . t»
<0.001, SNCHFELE.

MiR-20b

150
£ 100 |
e
b b
X L
o 50 2
i:N
Hd

0 7
SW480  SW480/5-FU

2 miR-20FRIASFESWA80.55W480/5-FUMAMRMDMES. »
<0.01, 5SW480ZH L.

A 100 * NC
‘= miR-20b
80 |
< 60t
40 - X
z
E 20t \i\\\i
0 | Il Il Il
5-FU(ug/ml) 0 5 10 15 20
B
NC miR-20b

3 BRINEMEMIR-20bE M E IS RS SHIRIE. A: 41
yE LS, #£%miR —20bf5, SW480/5— FUZAINEEE READ F%;
B: 4T A RS, n = 3. "P < 0.001, ENCHAHLL.
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K Y SW4805SW480/5-FUZH A ' miR-20b2 14 & 1)
Z5E, SR EIR, AT SW4AS04I L, SW480/5-FUZ
HmiR-20bK & &I T [, BA S22 7 (P<0.01,
K]2), $nEmiR-20b 1] fEAES WA80/5-FUZH i %F 5-F U
i 247 14 R AR .

2.3 49N R PEmiR-20bJ5 T4 SW480/5-FU 74 7& &
T N T B3 IEmiR-20b7E S W480/5-F U4H il it
21 AR, FRATTHE AR P miR-20b 38 (A4 % e gk
ASW480/5-FUZH M, M EL T HRAL, 3 YemiR-20b )5
)20 B 1 ) S PR AR (I3 A, WS4 T 25 R BN, e e
miR-20b/5 [FISW480/5-FUAH I 72 B HH A8 56 4 45, IR
AN EEIATE e S IR IS RFAE (FI3B), IX EEEYE F B miR-20b
(1) ek 35 T 9 553 200 358 BE DR A4S AN 2.

2.4 HF SR AEMIR-20bJE T 4L 4n i iE A5 o2 L A
T8 RS, AT T 4emiR-20b)5 SW480/5-
FUZH BT # A2 28 68 71 2. #44h M miR-20b%%
P NSW480/5-FU4NNE, H Transwel V2440 fL it A2 Fi
228, 450 W "miR-20b41] T SW480/5-FU4H g 1)L
B AR 28, MHGF X REZH, 40 i 20 SRR, 7E4n i
IEFESZYG R, 4 JemiR-20b41H] L5 IR 4L 4m it 4
W 1 63.5%, fEAMMIZZEE0 Y, F 4 miR-20b2H R & 1
60.2%, &5 R B4 Giit 2 2= 7 (E4).

2.5 miR-20b*SW480/5-FUa it AK/STAT34Z 5 i %
#93%em JAK/STAT3TEZM I G TE SR i 24+ R $E T
FEFM, Sy 7 HZRmiR-20b% 8 1S W480/5-F UZH L i
2 S i BE AR FH BOALA, FRAT TR S W480/5-F U
FHIAK/STAT3 5 Sl B 47 1R, a2 1 o fe e B
TSI R IN, Y% T miR-20b /5 IS W480/5-F U g,
JAK/STAT3{5 538 i 7 1) S8 2 [ PR B R A /K T S 35
TR BATVRBUNSFXHE4L, miR-20bid FIA4IAK .
STAT3 & BHREATLZNWIMp-JAK. p-STAT3HKIE N
(KI5A), ZRA g X, #27-5miR-20b41H| SW480/5-
FU4N LR35 58 AT A2 v] B2 8 I 0 HIJAK/STAT3 5 5
TR T 1.

3 171E

S 2 W R T S I R R 5-FURE
TN ARG B VR T RS T 2, IR L@ 5 iR
I . BLARS-FUREAE 45 s 5 25 1 o 7 2R A7 42
Il AR, (HS-FU I 24 2 45 i da 7 ik fE e i —
AN )L O T PR 45 e A K S-F Ui 2 ML,
FRAIINGE e 4 L 22 S WAO R ST, 1 X 5-F UTi 24 4 fitd 2
SW480/5-FU, AT S50 2 L AH A 2255 5-F UANEU.
B S, PATIE W S S0 R B, SW480/5-FU4H L+
miR-20b7IA & I & N FF.
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T EL

NC miR-20b

NC miR-20b

NC miR-20b

B 4 (BIETRERSTNRMIRITEL A LTS B: AT IRgIHER: C MRS D: ARSERETHER. n =3, "P<0.01,

P<0.001, 5NCZHAHEL.

A B c
p-JAK/JAK
JAK —— — 150 -
p-JAK A —
STAT3 e = 100 |
= =
D-STAT3 W s <) X
 os0 | > ¥ 5
GAPDH wmm ey [ - ox
H H
0
& .Q_,’»Q 0 L
& NC  miR-20b

£ 100

p-STAT3/STAT3

NC miR-20b

5 miR-20bX$SW480/5-FULBIEIAK/STATIS S@EBAVRNG. A: 5 (5T R HIR LI AR /STAT3 (5 S8 oS48 (& 240k, B:
p—JAK/ JAKE [ FIESHE, C: p—STAT3/ STAT3IE IR AL AL n = 3. °P<0.01, ENCZAFREL.

miRNAZ— 45 &£ 5 1N EE/DN 73R
RNA, 38 F B ) sl P LA E mRIN AR R 44 25 1
T DR A VR YO Ik, MOk L (s R I,
miRNATERERE KA e BB, XHPHTZTE
SE e AN Hh S i RN G HRIEIAA, miRNAT] LA
VE NG e 5 B B b B AP02Y. 56 T miRIN AYE 45 e inf
DT, A N HRIE T microRNA-425-5pid i i
Y SRR I BB TR BRI 45 i 40 Xt S-F U 241412
SR miR-20b7E 45 s v (i 245 PEWE FU 50 27 WARTE. Ay
T HR T miR-20b7ESW480/5-F UL Jfa firt 24 14 fI1E Y, FATT
B HNIEPEMIR-20b%E 4 N SW480/5-FUZH I, W& L4m i1
T DL R X SW480/5-F U4 M 3T #% AMZ 22 1R . 45
ANJEPEMIR-20b%E ASW480/5-FUZN R 5 FAT 1R BE, AHEL
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Tt R LN 25 PR PG, ZH MR 1R 25 A8 T 1%
S N AE 5 21 00 O A R A MR R —,
XH A AFEIAK/STATIE Sl #%. JAK/STATYE 5l
FERTBRE, 5 TAMRYER:. & MR 90 &N
SRR WAL R TAKISOH STAT, STATRE & % — Bkt
R R A%, STAT =AM 545 € R B 7745 &
TR TP AR B G B 40 A R IR T R P o R 1 2 R
FESEP) AR, Y ZARIEIEM T JAK/STATS 5@ %
B T 5 22 PR s FLA AR DG, X A i A
GERFRE, SRT, TAK/STATAS 5 il B 7 45 e il 24
HIVE I FHASBAM. A 7 HIE BAmiR-20bs2 75 il i JAK/STAT
SRR T SWA80/5-F UMY MY TR 241, FeAl T4
T SW480/5-FUZN I HTAK/STAT3 5 Sl i Fh A < B A
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FIETEOL. TATRIN, B4 7 AMETEmIR-20b11 SW480/5-
FU4MIH, p-TAK. p-STAT3{IZikH N, MIAK.
STAT3ZEAEANK, Kl kp-JAK/JAK . p-STAT3/STAT3 LK {H
B NI, A S E R ).

B2, AW R BIS WA480/5-FUZH LA LTS W480
4 MImiR-20bF 1A & R N, # GLAMEME I miR-20b
J&, SW480/5-F U faifis 245 14 B 2. T B, 4t i % 3
A RE JIAH LG T-0 REZH B B FRAIS. DAL, FRATTE BN
miR-20b ] FEAK 45 et 40 BT S-FUMIIMN 25 4. B2 1 0%
EN 2 SI256: 45 FAE7RmiR-20b 1] GBI HIHITAK/STAT3 (5
SIEEIR R T SWAS0/S-FUZN B XS S-FU MU E. FAiT
(RRFF 9T 46 SAEoR T — i 2 e 4 %o 5-F U 24 R T AL
ill, gk i A 2 00 3R BRRL AR A 1R A
B, HNHIRITHRAE TR R

NERR

[oagr I
Sty B 52

45 s R BRI fe e W RSEAE MR 2 —, BIRE )12
JTHUS BRI EERE, (BT I 251 R R RIR T
e, T ER A EH TS

kst /078

MiRN AR I8 i F0H A G B I mR N A IR AN B Aok 1
TR ERIA. MOk 2 A FU K B, miRNATESS Wi 4
JoH A% BB . DRI T R B, 38 miRNA
A A R g 240 BN AT 244 () SRR AN T 508 AT AL
R, X VAT SR AL TR . B AR I miR-20b7E
ZFp R R IE A, RS E P miR-20bfRIE
FLIE % 45 B A UK, HE-miR-20b/ I /E . miRNA S
5 1 e 4T B X6t S- 3R 185 W (S5-fluorouracil, S-FU) IR 2414
(B ARAE R AL ANE 2.

Eag =l o

Xof i 243 L) PRI 4 22 0T LUK &5 T o TR YR T B R T 1
SEE, FRATTAE R S-F URIUBRBSN 24 1) 79 4 [R] 95 48 i =
SW480HEAT THFFL, ¥RIT T miR-20b7E 45 iz i 40 i Xt
S5-FUALYT I 245 R4 FE AL

Eoaly

JE L 25957 3% 43 328 H 8 2 e 4 PR (S W4 80) 5 it 24
YTl (SW480/5-FU). X FP4H AL frimiRN AZK-F- AT 46
W, A Z R miRNAFEHAT . FEFRXTSW480/5-
FUZ % Gl NANEPE H FrmiRNAJG, W80T Hifif 25
P R LA R AR R P PR S e S AR I AL .
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549

SLEER

T 245 40 i Z 0T S-FUZR I HE BH R ()R 24 . T2 s se e 25
WY 245 20 ] R miR-20b4 1% B 5 T, #4$miR-20b5%
PN 25400 5, 2 PR T HOm 2454k, I HLFRAK 1 K
R MR ZERE 7). WBSEER R IR, % 4miR-20b/5 1
2 25 R IR (janus kinase, JAK)5 4 55% AT (signal
transduction and activator of transcription, STAT) &1L b
1~ R, JAK/STAT3 5 5l i 41 .

foalri 73
SW480/5-FUXT5-FU i 25V 7] FimiR-20b /5, HALH
S5JAK-STAT/E 58 R1E T AR,
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G e 2 55 R A T2 (0 26 = KRR 45 Fiea ] A
FARVIB, E I IAE W 75 25 2 S 7 i, 9T 4G
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miRNAEX — i HEng, FAT0 25 s 40 i 24 12 1)
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