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Abstract

AIM: To investigate whether miR-19b influences
the proliferation of human colon cancer cell line
HT-29 and the possible mechanisms.

METHODS: Potential targets of miR-19b were
predicted using computer-aided algorithms
TargetScan, PicTar and microRNA.org. We

1568

transfected HT-29 cells with synthetic miR-
19b mimic or miR-19b inhibitor using
Lipofectamine 2000 to up-regulate or down-
regulate miR-19b. Protein levels of suppressor
of cytokine signaling 3 (SOCS3), cyclinD1,
signal transducer and activator of transcription
3 (STAT3) and phosphorylated-STAT3
(p-STAT3) were determined by Western blot.
CCKS8 and flow cytometry were conducted for
the detection of proliferation ability and cell
cycle of the treated cells.

RESULTS: Compared to control cells,
overexpression of miR-19b in HT-29 cells down-
regulated the protein level of SOCS3 (P < 0.01),
but not that of SOCS3 mRNA. Furthermore,
down-regulation of SOCS3 by miR-19b caused
phosphorylation of STAT3 (P < 0.01) as well
as induced expression of cyclinD1 (P < 0.01),
which could promote cell proliferation (P < 0.01)
by transition from G, phase to S and G, phase
(P <0.05 or P < 0.01). On the contrary, down-
regulation of miR-19b in HT-29 cells could
restrain cell proliferation (P < 0.01), restore cell
arrest (P < 0.05 or P < 0.01), activate STAT3 (P
< 0.01) and induce expression of cyclinD1 (P <
0.01) due to up-regulated expression of SOCS3
(P <0.01).

CONCLUSION: Expression of miR-19b not only
regulates the proliferation but also influences
the cell cycle of HT-29 cells, possibly by
inhibiting the expression of SOCS3.

© 2015 Baishideng Publishing Group Inc. All rights
reserved.
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1967 2 ¥ Mk amie ] 15 5 4544l & @
3(suppressor of cytokine signaling, SOCS3)
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& F3(signal transducer and activator of
transcription 3, STAT3)#4 Bk ER AL & 4@ it JB) HA
& BDI1(cyclinD1)#) £ 3X(P<0.01); 48R, 7
#miR-19b/5 28 L WSOCS3E & 49 R iL B
F38 A (P<0.01), STAT3 #8582 4L & cyclinD1
9 &k ¥ T %(P<0.01). HT-29%8 #2 A miR-
19b#) T AL R % v 20 i, SOCS3HImRN A K
F. B &R, CCK8#&M & I ZmiR-19b#g K
- 9T A% 4 A6 0 35 75 (P<0.053.P<0.01), i
X4 R A ZH A A miR-19b/5 & T 38 75 4 4w
J ) B3t B8 S % (P<0.01), B4 miR-19b
oy K, 3% 75 A 64 4l AL Y 5] T I (P<0.05 3%,
P<0.01), #7%) 2m fe # 34 55(P<0.01).

2518 miR-19b89 & & 7T % v 45 1 5 40 L R
B, AR BELE IR R BB FE SAVE M, T AR AL
Yo bR SOCS3 Y £ ik ok 52 3.

© 2015FHRIN IS & HIREDERATHE.

R B E; miR-19b; SRR IETE; R0 JEE

O3RN miR-19b 7T 4848 it 57 b3 45 4a 1L )
F125 #5494 & G 3(suppressor of cytokine
signaling)¥) XA H s T F5#FTHET
3(signal transducer and activator of transcription
3) WG AEERA, PRI L LG Ah, 45 B R 0 R

12F5E, W, KA. miRNA-19bN LB ERADIRILIE ST
BV, SRR 2015; 23(10): 1568-1576 URL:

Beishideng®  WCJD | www.wjgnet.com

252, F. miRNA-190N S 7R 40pIg e B M8V 8200

http://www.wjgnet.com/1009-3079/23/1568.asp DOI:
http://dx.doi.org/10.11569/wcjd.v23.i10.1568

055
W AERE A NATTARTE A &, IR S5 i e
A, FRE LS g R R . BT R AR
[ b B S 8 . B A4S e R A AL R e
S, KRARRESEG, RE. SR
I, R TT & 25 W 96 0% WL BE 9
NGRS BT s B

VL 4E3K, T/PRNA(micro RNA, miRNA)E
UHTRESCUIN A5, NIEE 12 T 5 1897 T R
T A" miRNA R — 25 gl 2o 4
/N3 FRNA, 2920-23MEFEZ TR, 7T 5805
RImRNA3'%5 JE#H12E[X (3' untranslated region,
3UTR)H A&, BEAASESE R (FImRNA B 1|
BIVE, (R R /KT AU R L Rk, &
EAMRRE . T IS A arissh©,

KE/rmiRNATERE KA F e 7 F-5 o
AH 2% B Jfa A7 5 (fragile site)”, $E7RmiRNATE
il g e AE Sk R v e A A O BB, HLThRE
A e AL T 00 2 DR A 598 5 A miR-19bst
U BN #FEmiR-17-92 7 ) — 1Y, %3 K 7%
A E S T R R N T R AR Y, 3
S9EAE R 2E, tmiR-92a7E 45 [ vh ) & T
e, T[] R 1T B2 0 I L 0 A 1 I
B8 (B-cell CLL/lymphoma 2, Bcl-2)& H %
AR TR R 2 —Bim3E R R IE, M4 i
R 54 R AR R BiFalRm,
miR-19b7E 45 I 4H 2 rh 2 55335, miR-19bX}
YN 3 T A B AR R RS M AN R AT AL B
FEAR T miR- 19X &5 i Jes 41 336 58 14 5 1 % G
AIREMLAE, TR T BRI T IR R IR AT
A

1 #RRT5E
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SAEEFRFEAIG A4 M35 (FBS)(Gibeo, £ H);
Lipofectamine 2000(Invitrogen, £[&); miR-
19bF I (mimic). FFPIXS I (mimic nc).
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nc)(GenePharma, _if); 4 B E 15 5% T 4]
5 [13(suppressor of cytokine signaling, SOCS3)
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(Abcam, 3£ [H); S4ii & #15 FID1(cyclinD1).

5 S 505 T 3(signal transducer
and activator of transcription 3, STAT3).

p-STAT3(CST, £[H); fla-Tublin(Beyotime, H
); HRPARICMIEPi R FHTM —Pi(Santa
Cruz, £ [E); AMVE. dNTP. Taqfif{(TaKaRa,
rRE); B (Thermo, £ H); CCKSRF I &( L
HEEAITCAEYD); PLAY (Invitrogen).

1.2 7%

1.2.1 HT-29%m i 64 3& F % 2w i 4% 4. HT-29
MM T 10%FBSHIMcCoy's SARF 7R3,
37 C. 50 mL/L CO B 7R REF%, X4k
KHAM T 5256, 4 Ml T oFLB H, Frdpke
270%% JERHRHELipofectamine 20003 B 5
Y = HmiR-19b mimicFlmimic nc. miR-
19b inhibitorMlinhibitor nc, 6 h/G#t/K2%FBS
Bk, Bi9724 hold48 h/r RN AL A
SOCS3. STAT3. p-STAT3. cyclinD1 )ik,

1.2.2 %8 % %27 FPCR(QRT-PCR): ML YL
miR-19b mimicB{inhibitor 24 hJ5 [JHT-294]
MR EUERNA, 1 pg s RNAFF I3,
N 2647916 °C 30 min, 42 °C 30 min&85 °C 5
min. 1 uL RTF=YJ#4%20 uL PCRAAR R Y HmiR-
19b. U6. SOCS3 mRNA X GAPDH, 51474
SOCS3(sense): 5-GGAGTTCCTGGACCAG-
TACG-3', SOCS3(antisense): 5-TTCTTGTGCTT-
GTGCCATGT-3"; GAPDH(sense): 5-AGAAGGCT-
GGGGCTCATTTG-3'; GAPDH(antisense):
5“AGGGGCCATCCACAGTCTTC-3". mRNA
TS HON95 CHIAEES min, 95°C 155,55 °C
30's, 72 °C 30 s, §IE40MEFR. miRNAY 1S
$H95 ‘CHIASPES min, 95 °C 15, 60 °C 1 min,
P HEA0MNME IR, MR RIE B2 %R, H
H1SOCS3 MRNAJACt = Ctsocss mrna-Cloarpms
miR-19b ACt = Ctyig1op-Cus, PIEIAACE =
A\ Ctygpsg=-A Cygga.

1.2.3 Western blota#7: ZHIALFE 5 = P
FEM, FAPBSYE 1, REFH LG ICHEE O, H
PBSH P2, 25O, In N RS UK
FZAE30 min, RIS EA. Fra Ay
MBCAEAE XA EHITEAEE, A
Loading buffer)5 & #2M. FH10%SDS-PAGE
HAT B Bk, B EPVDFE E, 5%
W B Wby EWEEAT h, INASOCS3HiLAAR( :

1000). STAT3HLIA(L : 1000). fEZ{LSTAT3
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o1 1 1000)cyclinD1HEA(1 : 1000), 4 C
. TBSTHEE3 YK X 10 minJ&, IO EHT BT
A&(1 @ 4000), 37 ‘CH¥E 1 h, FATTBSTHEF3IK
X 10 min, TIN5 5 9% & BROG. S8 7EAH H]
A N EE3X.
1.2.4 CCK8| 4m Aoy 78 4% 77 HOW B0 B4
11X 10 /mLEREEFL100 pLEERN 96U H
BEML2H, B 6 NEAL. 59724 hE 5 £
FrAE. F2t B0 B4 i A Lipofectamine 2000
JmiR-19b mimic ncBXinhibitor nc, S ZH A
Lipofectamine 2000/ miR-19b mimicEinhibitor.
AN _EJC Mg IR AN 2 B AEFL100 pL. 6 hi5
2% FBSHIEE AL, TH R E12. 24, 36,
48 h%5 FHRFFL10 pLEICCKSIRF. %4137 ‘CHig
B2 h/F7E450 nmyE KT HBEER Fe ek A b
T 5 35 FLIR G BE B AP 38 e g AR e
HEIK.
1.2.5 A X gmpe AR 2 g e 8 21 B BB K
WI2n e B AR FL500 wLBEFh 24500 A ks 5%
24 hFF LRGFRIEFEML /20, 42 HE UL B 50 HR 4
S\ Lipofectamine 2000fmiR-19b mimic ncEY
inhibitor nc, SZ3&4 )i A\ Lipofectamine 2000 A
miR-19b mimicE{inhibitor. JCIfLiE 1 IR A L
#%FLE500 pL, 6 hj5# 2% FBS 775, F
Hi 7724 hfa A, IKIEES 05 minfI APBS
Ve a2k, B0LBRPBSIIAL mLTiA &
g4 Cib#. (R 2505 min/5 IAPBSHER4
F27%, IIN0.3% Tritonf150 ug/mL RNaseA
fIPBS, 37 ‘CHF &30 min. B5.0/5PBSEE2iE, Yk
LA I APIZL 700 uL 37 “CREEHLEE15 min.
10N /EBD FAC S a4 A 73 #r B4
FE . FlowJoB FiEAT it 26404 2 T 5 DNA
RS AN B E .

Gt 2R B Dlmean £ SD&R
5. AT Hd R ISP S S20.040 H, #EAT 4512
IyNT. WL 2 (A L AR 56, BAP<0.053R R 22
FAEGERE L

2 BR

2.1 miR-19b/E HT-29 % iy ¥ #4 45 4 2k 5 HT-29
NP fE miR-19b mimic 24 hj5, ZqRT-PCR
600 2 020 B Y 1 mi R-19b 7K -5 5o HE 2H 1 3
FFE(P<0.01). &2, ¥4miR-19b inhibitor)s,
HT-2941 1 N ftimiR-19b/K 80 B 4H B 3%
F(P<0.01). B B4 5 ImiR - 19b4H 4%
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; mimic ne: miR — 19BN FBZH; miR —19b inhibitor:

HlmiR-19b M BEH T-2940 i N SOC S3 & 1 1
KiEP<0.01). 456 E4afR, SEHT-2940 N
HImiR-19b A 5£MSOCS3 mRNAIFRIA, (HA]
SO CS3H 7K, $&7~rmiR-19b7] REAE
B3 J5 KT HHISOCS3 %Kik, HmiRNAKIZ
SR g7 B0 (B ).

2.5 miR-19biA#ESOCS3 % & & ik % STAT3
8 BB SOCS3ETAK/STAT3 ) A1tk if 4%
FUM R A miR-19b ] I H T-29 28 i 4
SOCS3E FMIFKIA, FIFHEHEA A N STAT3HY
BEER 1L (P<0.01). BE{EHT-2940d FFmiR-19b 7]
fRIHESOCS3 8 H MRIE, HET IS TAT3 I #%
B2 1k(P<0.01). $27-5miR-19bXFSOCS3 i F i i
Pl BEN S STAT3 B R 1L (&15).

2.6 miR-19b*FHT-29%8 it & #1% G cyclinD1 &
KR CyelinD1 &S TAT3IE B 1) H R i
FER, T DU A5 A S B, (i g A i v 3

1572

miR—19b3{1#1477; inhibitor nc: miR — 194116 FEZH.

S+G, AL AR i A miR-19b I HT-294H
JL P S TAT3 B IR Ak B S 38 o, [ By JC 40 i
cyclinD1 /R IA [\ T 5 (P<0.01), #HmiR-
196y S HT-2940 g N STAT3 i i 4k, kM
WD A1 A cyclinD 1R 1A (P<0.01). Ti3RAT12
T 45 2 A 45 33552 7mmiR-19b A (2 12E 41 A
Ira) H64 5 ] B Ak, A TERE D4 =, $27RmiR-19b
A RSB AR 4 P cyclinD 120 AT 1
a4 e 3, B 4 14 5 (1 6).

3 171E

25 e T A AR H LIRS R, LR g A
R P 5 A BRI S 3 0, Lot e A2
A B S e R A R R IR DI RLR  R E
AT miRNAHT R ILI— 3/ FRNA.
WEFEOR B, I AR R R A I miIRNAS
B RN 4 I T ) S e AR, 3 A, FE I
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