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[ E] a5 miRNA-490-3p 3% Smad2/TGF-B X 45 B By R T BUBRTE RIS . 2 & 1100 145 B e
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Pk OXA-SW480 it 47 F 7% » 4 I qPCR A I 75 Fh 41 i & H miRNA-490-3p 31X 7K T ; J& ¥ miRNA-490-3p i 38 15 % 4 i e
OXA-SW480 G FRIAL) , FF BT A5 B AR YL (5 B AR T G OXA-SW480) F1 4 (4 X} B 41 (OXA-SW480 R LAE(T4bH#) . ] CCK-8 &
A5 2H AT P S 5 RE ) 5 R BS FAS A1 FE OXA AL FE %5 ZH 4T, 1 B8 3 P B i i B2 (1Cs) s F Annexin V -FITC/PT % €5 xUAH A A
R 4% 2L 4 AR T3 5 F WB R #5241 Smad2 A1 TGF-B 4K [ 1A /K F. 4 F : 75 CRC 3 o, i 25 241 70 1l miR-490-3p 7K .
FRT AR 254, 76 CRC 4NHIFE A , OXA-SW480 fiif 24 FR 41 B miR-490-3p 7K - 2. & (% T~ 1E 4 ¥k SW480 41l (P<0.05) . 54584k
A% AXTHIR A A L, i R TA 4 miR-490-3p 7K1 15 3% TH i (35 P<0.05) , B A 4 1) 28 4 25 T 7 (3 P<0.0 1), IR H T- R 5. & T
(¥ P<0.01) , Smad2 & [ /K T i 3 BEAI (3 P<0.05) , TGF-B & [ 7K & 3 FH 1 (3 P<0.05) .« 28 OXA M FR )5 , i Rk A1 1C,, 2 3
T 25 B AR AN 25 (IR ZH (1) P<0.01) . £ Pearson A %3273 1, miR-490-3p 5 Smad2 1) % & /i AH 5% (= - 0.943, P<0.01) ,
miR-490-3p 5 TGF-B [ 31k £ IFH 9 (=0.961,P<0.01) . £ #r: 12 75 miRNA-490-3p Al 3 il CRC SW480 41 it ] OXA fiE
A 5 Smad2/TGF-p A5 S il ik A 5 .
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Effect of miRNA-490-3p regulating Smad2/TGF- B on sensitivity of colorectal
cancer SW480 cells to oxaliplatin

LI Zhifa, WU Xiaobing, LUO Chaoyuan, CHEN Rong (Department of Gastrointestinal Surgery, the Third Aftiliated Hospital of
Guangzhou Medical University, Guangzhou 510150, Guangdong, China)

[Abstract] Objective: To investigate the effect of miRNA-490-3p regulating Smad2/TGF-f on chemo-sensitivity of colorectal cancer
to oxaliplatin. Methods: One hundred patients with colorectal cancer (CRC) who received oxaliplatin (OXA) chemotherapy after
radical operation were selected as research subjects and divided into drug resistant group (#=40) and non-resistant group (n=60)
according to the chemotherapy outcome. The level of miRNA-490-3p in peripheral blood of two groups of patients was detected by
gPCR. Human CRC cell line SW480 and oxaliplatin resistant CRC cell line OXA-SW480 were selected for the study. The expression
level of miRNA-490-3p in the two cell lines was detected by qPCR, and then the miRNA-490-3p over-expression vector was
transfected into OXA-SW480 cells (over-expression group), in the meanwhile, the empty vector group (OXA-SW480 cells transfected
with empty vector) and blank control group (OXA-SW480 cells without any treatment) were set up. CCK-8 was used to detect cell
proliferation ability of each group, and different concentrations of OXA were used to treat cells of each group to calculate the half
inhibitory concentration (IC,,); Annexin V -FITC/PI staining was used to detect cell apoptosis rate of each group; WB assay was used to
detect the expression levels of Smad2 and TGF-f. Results: In CRC patients, the level of miR-490-3p in the peripheral blood of the
drug-resistant group was significantly lower than that of the non-resistant group. In the CRC cells, the level of miR-490-3p in the
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OXA-SW480 cells was significantly lower than that of the normal SW480 cells (P<0.05). Compared with the empty vector group and

the blank control group, the level of miR-490-3p in the over-expression group was significantly increased (all P<0.05), the proliferation

inhibition rate and the apoptosis rate were significantly increased (all P<0.05), Smad2 protein level was significantly reduced (all

P<0.05), and TGF-f protein level was significantly increased (all P<0.05). After OXA treatment, the IC,; of the over-expression group

was significantly lower than that of the empty vector group and the blank control group (both P<0.05). According to the results of

Pearson correlation analysis, the expression of miR-490-3p was negatively correlated with the expression of Smad2 (r= - 0.943,
P<0.01), but positively correlated with the expression of TGF-$ (»=0.961, P<0.01). Conclusion: Over-expression of miRNA-490-3p
can increase the OXA sensitivity of CRC SW480 cells, which is related to the Smad2/TGF-p signaling pathway.

[Key words] miRNA-490-3p; colorectal cancer; oxaliplatin; drug resistance; mechanism
[Chin J Cancer Biother, 2021, 28(5): 489-494. DOI: 10.3872/j.issn.1007-385x.2021.05.010]

75 H i (colorectal cancer, CRC) 2 H L RG
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FE A BRI R HE 44 28 3, i sE R HE44 R 21 2015
EHAE G T R, CRC R 2 A5 S8 28 78 3 [
e AL s 5 5, HAT BT Mgl R EP. CRC
FHPRERA B &, Z2HUEE T2 ST M, k22
wAEFAREHL, B AT 2 B AT £ Z G777 0.
BLyb R4 Coxaliplatin, OXADE A S 3CE1 K PUiE 24,
&S K LE 6 i GE M 2% (National Comprehensive
Cancer Network , NCCN) 45 rd # 72 1/ N ¥ # 4 CRC
() FEBALST 254 AR — 2 B R 4 R AT T 24
M5 A A7 R PR, T E S R TS B AR
miRNA-490-3p 7 CRC HKFKIA , Hi i 4 i 52 56 56
E 7 HOG e 4 B GE AR 28 Re D AR E R . T
miRNA-490-3p 5 CRC 1LI7 i 25 i 58 350, {5 A
F R I, Smad2/TGF-B 5 CRC [ OXA [fif Zj % 1) 1
Ko ASURE A AT HIHE T K L CRC OXA ifif 24 34 Ifi
15 miRNA-490-3p 7K - B B AK T AE i 245 3% , (H ¢ T
miRNA-490-3p /& 75 15 Smad2/TGF-B ] % , 5 AH & 47

FEART AR ORI AN 2 o AHF AR miRNA-490-3p
X CRC 4l g A6 y7 BUSBHE R, I 73 #1345 Smad2/
TGF-B )55 % , y CRC-OXA i 25 F 397 $3E# i
JEL R AN SIS AR -
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1.1 #Fst %

EEN 2017451 H 2201946 H T MEFRK2%E
B a8 28 = = B SV 19 100 1] CRC i 3 1 A ik 78 Xt
G INARE : (D BT AT B BAT IR AT A, KRG
P B &5 B0 A CRC; (D RJF 45 7 LLOXA £ fil
PIFFPER AT s B BE R BME, HEBFE
Foo HEBRARAE : COBEAAE H I OXA 5L OXA [FIFhL,
7459 s () AF1E OXA LAAN AT 25T 5. Ty
BB R A~6 NITRRIRYT , I FE 45 R 5 AR A i
2515 DLy i 25 RN HE T 24 20 255 SRR VT a2 A
(RECIST) 1.0 #5513t F& (progressive disease , PD) Fll
5973 2 52 (stable disease,SD) N E AT 241, 43 4 40
6061, 2R 25 IMIRIR S HLE 1.

#*1 CRCBEInARES M ST /AEM A Z B X &R

Tab.1 Relationship between clinicopathological parameters and drug resistance/non-resistance in CRC patients

Clinicopathological parameter Drug resistance group Non-drug-resistance group P

Gender 0.549
Male 25 38
Female 15 22

Age (t/a) 0.582
>65 18 27
<65 22 33

T grade 0.001
T1-T2 20 11
T3-T4 20 49

N grade 0.371
NO 31 41
NI1-N2 9 19

M grade 0.089
MO 36 36
M1 4 14

Clinical grade 0.148
[-1 29 35
HI-1v 11 25
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A CRC 41l Jffi SW480 F1 OXA Tiif 24 74 41 il OXA-
SW480 341l {1 ifg i B AE W RHE A R A 7], 3
PUAT 10%FBS [) RPMI 1640 1% 7% 5T 37 °C . 5%CO,.
TR RI B 35 IR 40 Hh RE 7% B 2~3 R FH 0.25% Filig i 1k
4R 17k . RPMI 1640 15 773 . 10% fifi 4 M3 75 -4
RN 0.25% JHR G 3 56 1H Sigma 2 7] , OXA (VE
S5, $0H% 50 mg, 165 : 2018101508) W [ VT 75 48 Fis
= 245 B4 A B A 7], TRIzol 7 & W RNA 3 4% 55 1K 571
& F1SYBR Green PCR R &3 H H A TaKaRa A
#] ; Lipofectamine™ 2000 4 H & [& Gibco /A & ; miR-
490-3p it % ik 3 44 pcDNA3.1-miR-490-3p-mimic A1
AR pcDNA3.1 35 H i 75 B R PR A A 343t
CCK-8 @M Filg 8 = RAEMEARFRL
] s 40 AR TR R &0 E 35 E BD A F] s R R
fif ¥ RIPA Fl BCA & [ 7€ f 3 7 3 H Thermo 2
A 5 f Pt A\ Smad2. TGF-B 1 GAPDH & [ — $T fl
HRP Fric ) i B 32 [E Abcam A 7]

1.3 5R54

Z: 8 Lipofectamine™ 2000 i) B 45 , ¥4 pcDNA3. 1-
miR-490-3p-mimic 1 pcDNA3.1 73 51l 5 s % 4 OXA-
SWA480 4 Ay ik 8 37 ik R IA L AN 2 s AR 4L, [T 13
75 A XF HRZH (OXA-SW480 4l i, & AT AT AL BE) 5 #%
YL 58 I 5 AR SR RS R
1.4 qPCR # M miR-490-3p-mimic 7 CRC % & s} &
Ao F2 CRC @ e v 9 % ik

FEAWCE : CORIULYT J5 TN 24 20 A0 =R T 24 20
B IR ANE ML 5 ml, 5 E 10 min, 2 414.88xg &0
10 min, ¥ B _EiE I RAF T - 80 °CUKFE T , FF A i
AHETF )5 F qPCR 6 7% 41 miR-490-3p 7K°F- 5 (2) UK
£5 SW480 Fl1 OXA-SW480 17 F 4H A ok i) 4% R 4 Jfd =
R, R L% A 1x10° 4/ml, H qPCR A4 Il miR-
490-3p /K5 (35 4L 48 h Jim , AR I RIA A B HA
RS [ ol HE A 52 K A 2 i ) % B 2 R O
LB 2 1x10°~/ml, F qPCR A %% 42117 5 41 i
R miR-490-3p 7K1~ , Hil i i YL Rk .

qPCR A : (1)Z 18 TRIzol 77| & 15 W FE B
RNA ; (2)Z [ RNA ¥ 3 55 77 Sl 4 cDNA, [V 2%
45 30 °C 7 min, 42 °C 30 min, 90 °C 5 min, 5 °C 5 min;
(3) W & cDNA #E47 qPCR #&:3ll , [z 4k % & SYBR
Greenl 4¥BH10 i+ B RIS 41%- 0.5 pl+dNTP 0.5 pl+Taq
fiff 1 pl+cDNA 5 pl+ddH,0 32.5 pl, W 2614 95 °CH
A5 8 min , 95 °CAZ M 10 s, 60 °CIB K #iE {4 30 s (S
40 MEHD s K ue AW S EH, A 27 2R TR
miR-490-3p RIAHNTFIA &, FHR A9 B2 N BT
BAEAT IR . Horpue R RS 45 518 5

CTCGCTTCGGCAGCACA-3'fll 5'-~AACGCTTCACG
AATTTGCGT-3';miR-490-3p [) L . N il 51 943 5K
5'-GCAAACAACCAUUCGGCUGUC-3' I 5'-CGCAGG
TCCGGAGTAGGT-3'.
1.5 CCK-8 & # M| i¥ & & miR-490-3p 3 OXA-
SW480 £m it 38 58 F= OX A kB P 84 %5 v

B YL 5 48 h, B E A K A 41 A ) & B T A s
V00, VB AN i 5 B Ol 1} 1054 /ml, BAEEFL 100 ul ()%
Bl T 96 FLAR _E, BEAH A % 3 MR AL, T 37 °C.
5%CO, VAN B 15 77 46 4b 35 7% , R iV & B ik
85% A A7 B F AN R ¥ JE OXA (05102040 F1 80
ng/mD FEAT AL HE , gk 2355 9% , 218 CCK-8 37l & 1t B
08 F 5 1.3.5 d R EEFLINA 10 pl CCK-8 ¥,
JEE 3 h, BEFRACIE 450 nm AL G5 BE (D), 115
21 154 50 1) 2 0 2 B R A FE (1C 500 o
1.6 Annexin V -FITC/PI % & & & 4m e R 46 )it &
£ miR-490-3p 3 OXA-SW480 21 it 8 T 44 %} v

WA B 5 ZH 4T AR, R 20 PR FE O 1<10° 4N /ml, HX
100 wl 40 5897 , 225 240 M 8 T 4G K550 20 1 B 45
B0 Annexin V -FITC % & 15 min, 86 2%F F A PI
Z Y30 min 5, O M OCEEAT A I, 23 A 48 O
T L. HoAdr I 404 Annexin VA1 P B, B
HAE T 41 M A Annexin V BH PR, B 38R T 40 B N
Annexin V I PIXFHYE . 40 H P TR =CR I
B+ SR S T 2 D /4 L B < 100%
1.7 WB & # ] i & %X miR-490-3p 3+ OXA-SW480
mie ek & G R KT a

LSS 48 h, AR K- AL 40 i, A RIPA AT 241
BRI A, F BCA & A il &l e % 4
g0 Hf H AH O B EKF . B 20~30 pg 88 F AT SDS-
PAGE, }4% 2 PVDF i, H 10% i i 4= 454 P 1 h, 43
SN Smad2(1:1 000) 1 TGF-B(1:1 000)—#7T 4 °C
i B L %, PBS Bk 2 R YU, I HRP FRic i —
i, ZIR M F 1 h, TBST ¥k 3 X, Il ECL &5, H
Bio-Rad %t /i A8 /K4 EI% , LL GAPDH AN =, LA
HM& w5 NS4 DEMILE NE MY RIAR
AT BT
1.8 Sitsas

F SPSS20.0 3 A 34T 73 7 £ & 1R 2 70 A 11
VOB ds 32K, 4 2 [R] LA A Bl ST AR AR ¢ RS
= 2H ) bl A5 FH B R 2R 5 22 A CARL D) b e FH LS D¢ £
55, 2 18] A [F] BF T o bl 2 P B[R] 2R 2 5 W = 22 0
T 5 FH Pearson AH 2% 7% 73 T miR-490-3p 55 Smad2 #/l
TGF-B KL 7K P 1) K % 5 BA P<0.05 BY P<0.01 K/~ 2
S it 2 = X ; B GraphPad prism7.0 X #H 2¢ $0 46
AT B il
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) # @ F=247.40], & # A 57 A0 fE4H 17 T & & % 5+
(P>0.05).
2.1 miR-490-3p /& CRC @t 25 & & I &) s Fe 2 2
FAREE S 0.
qPCR A 45 S IR, 76 CRC 35 W, Tif 25 4 41 2 - Overopsson ~
J& 1M miR-490-3p /K *F & 3 A% T J9E T 24 20 [(0.25+ E 80T _&. Blank control
0.04)vs(1.024+0.21) ,=22.878 , P=0.000] ; 7 CRC 41l g ?é 60 1 .
PRHT, OXA-SWA4S0 fiit 2441 ff 7 miR-490-3p FAA K1 5 sl
W A T 7 4 71 SW480 41 i [(0.3240.07) vs (0.96 E .
0.18),/=33.138.,P=0.000] |
2.2 if & ik miR-490-3p #p #) OXA-SW480 @ & 49 3% T 0 = = R

78 I 42 2 3T OXA 890k

qPCR fax il &5 R B 7 , it 3k 24 OXA-SW480 4f
Jfl o miR-490-3p 1) 1k 7K1 3 v T B AN S B
S R ZH [(1.13£0.27) vs (0.29+0.05) « (0.310.08) , F=
42.491, P=0.000], 7= # 2H fil 2= [ o0k B8 41 1) G B 3% 2=
Ft (P>0.05) , #2& 75 Ji Dy 1) 2t ik 38 78 miR-490-3p 1]
OXA-SW480 4l il »

CCK-8 A6 45 J (& 1D o, WA 1 K, i 38
15 ZFL 2 e 384 B 0 o) 2R T v, B e T S AN
7 AR ZH (3 P<0.01) , B 2 S 2H A1 2 1 5 BRZH (1)
BB A R AR B, HB 4108 Z 7 gLt
B L (P>0.05) 5 OXA X i ik 241 OXA-SW480 41l i
) IC,, i % T 25 #0410 25 (9 6 IR 4 [(17.35+
2.11) vs (42.64+3.75) . (43.08+3.56) pg/ml, P<0.01,

Over-expression

Time (t/d)
"P<0.01 vs the empty group or the blank control group
1 i %RiX miR-490-3p 3 OXA-SW480 £HAf
HEFEHNE R ARG
Fig.1 The effect of over-expression of miR-490-3p on the
proliferation inhibition rate of OXA-SW480 cells
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Fig.2 Over-expression of miR-490-3p promoted the apoptosis of OXA-SW480 cells
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Fo TGF-p& @ & L 697

WB EA I 45 5 (& 3) R, 52 s A st
TR ZHAH LE , i 263 24H OXA-SW480 4 fitd F1 Smad?2 & A
KT 5 2 B A% (0.3620.05 vs 0.98+0.14.1.02+0.17, P<
0.05, F=32.50) , TGF-B & F /K °F & & F+ 15 (1.04+
0.21 vs 0.28+0.04.0.31+0.05, P<0.05, F=30.28) , %% #};
0 N7 [ 0 HE2H ) Smad2 F TGF-B & H /K P T0 B 2

ZE5(P>0.05) .

2.5 miR-490-3p 5 Smad2.TGF-B % iA 49 % %
miR-490-3p. Smad2 1 TGF-P 2 [ 3 ik /K “F- i

(B 4A) T 7 , 4 Pearson A 5% 2 7 T 45 R (E 4B)

I 7R ,miR-490-3p 5 Smad2 2 B 51 5 G= - 0.943,

P<0.01),miR-490-3p 5 TGF$ L HHE [FAH 5% (7=0.961,

P<0.01),
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Fig.3 The effect of over-expression of miR-490-3p on the

protein expressions of Smad2 and TGF-f in

OXA-SW480 cells
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i B K 2 H OXA 11 980 IR 5 B Bk & B0 1 411 7 &
(FOLFOX) Fl-R B A i Bk A BLYD R 177 6 (CapeOX)
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A: Expression of miR-490-3p, Smad2 and TGF-f3; B: Pearson test
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Fig.4 The relationship between the expression of Smad2, TGF-f and miR-490-3p
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