IR N AR 2023 45 8 A5 40 55 8 #]  J Clin Intern Med, August 2023, Vol. 40, No. 8

http ://www. lenkzz. com/CN/10.3969/j. issn. 1001-9057.2023. 08. 015

f/In RNA-206 4245 1 I iz NCM-460 4 it
JAE SN HIL ] F 5

W KEY Bl BHER

[(FE] HK E75EHUN RNA(mIR) 206 X AL5 1 L Kz NCM460 4l 4 i 20 M 4% 5% 5% A
F(NF)-«B G5B REIE . Ak RIMEFE AL - NCM-460 41, AR 4 AW T 7 F
B4 Con 41 JE £ 8 (LPS) 41 . Inhibitor NC + LPS £ #l miR-206 inhibitor + LPS 4, %41 3 &
TR, SAR AR ZO6E R PCR FE B8 AT 807 £ (CCK) -8 \5-Z e 3k-2* Jid 58 IR 15
BEA% T (EAU) Hoechst 33258 Jufa, | i 6 8 W FRHIN A2 ( ELISA ) B 2K 1 %098 B3l 7% ( Western blot)
X miR-206 FRIE/KF AHME A IS O SEFHE TR A 4 M R T A G AR 1 3R A KT
17550, &R 5 Con A HLE, LPS 414N AE K 52 BN, 40 MG J) S 3 4 26 (TL-10 40 ffd J&) A 2
H (Cyclin) D1 25 (235K T4 S R AL, 1 miR-206 F3k 7K A I T3 i SRSE R F (TNF) -
VISR TR [ il ( Caspase) -3 B [13215 7K -H1 p-NF-kB p65/NF-kB p65 34 525411 ; 5 Inhibitor NC +
LPS Z0# k., miR-206 inhibitor + LPS ZH 40 /5 £ A5 2 0e3 | 40 M5 77 AR A8 58 %R 1L-10 . Cyclin DI
FEARBAE B E T, M miR-206 kK AIMEIET 3R TNF-o ,Caspase-3 2 4 £ K 7KF M p-
NF-kB p65/NF-kB p65 ¥ 258/ (P <0.05) . 451 Fif miR-206 AJps A 2507 b 2 NCM-460 2
LI S RE B RE A1 08 200 ML 48 5 -4 i LR T, A FE AL W] e 5 R IR 45 NF-kB 3 BE 1055 5 A G

[XEIA] 455 b RNA206; BEERET-«BF5ie; KRR, H#H50;
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Study on the mechanism of microRNA-206 alleviating inflammatory response of colon epithelial
NCM-460 cells Hu Bin,Zhang Xiaotang ,Yan Xu,Yang Chenguang. Department of General Surgery,
Sinopharm Tongmei General Hospital , Datong 037003 , China

[ Abstract]  Objective  To investigate the regulatory effect of microRNA ( miR )-206 on
inflammatory response and nuclear factor-kB( NF-kB) signaling pathway in human colon epithelial NCM-
460 cells. Methods Human colon epithelial NCM460 cells were cultured in vitro and divided into Con
group, lipopolysaccharide ( LPS) group, Inhibitor NC + LPS group and miR-206 inhibitor + LPS group
according to different interventions, with 3 repeats in each group. The expression level of miR-206, cell
morphology, cell viability, proliferation rate, apoptosis rate, inflammatory cytokines and related proteins
were analyzed by Real-time fluorescence quantitative PCR,inverted microscope,cell counting kit( CCK)-8,
S5-acetyne-2’ deoxyuracil ( EAU ) , Hoechst 33258 staining, enzyme-linked immunosorbent assay ( ELISA )
and western blot,respectively. Results Compared with Con group,cell growth was inhibited, cell viability
and proliferation rate, the expression levels of IL-10 and Cyclin D1 were significantly decreased in LPS
group, while the expression levels of miR-206, apoptosis rate, tumor necrosis factor ( TNF ) -a, Caspase-3
protein expression levels and p-NF-kB p65/NF-kB p65 were significantly increased; Compared with
Inhibitor NC + LPS group, cell growth was improved, cell viability, cell proliferation rate,IL-10 and Cyclin
D1 protein expression levels were significantly increased , while the expression levels of miR-206 , apoptosis
rate, TNF-a, Caspase-3 protein and p-NF-kB p65/NF-kB p65 were significantly decreased in miR-206
inhibitor + LPS group( P <0.05). Conclusion Down-regulation of miR-206 can reduce the inflammatory
response , promote proliferation and inhibit apoptosis of human colon epithelial NCM-460 cells, and its
mechanism may be related to the negative regulation of NF-kB pathway signal transduction.

[Key words| Colitis; microRNA-206;  Nuclear factor-kB signaling pathway;  Inflammatory
cytokines;  Proliferation;  Apoptosis
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W R AENE R H A AR e TR YT DL R S
BT R ZGRPLAE R o0 3, (R B A A DA 7 i, &)
FEAEN KON, FAEA T I 25 W 5% B Tn) R, 285 IS
5 % 2R Dt 51 ke 4 5 MR E A8 A g iE R
i NEZBE(LPS) & —Fh ST IS T A FI 2L
N EE R, HmR A RAE T E 9 E B B8 52 i 7 18 75
FRBEIhEE™ . /) RNA (miRNA, miR) & #9176 H 5
HFT PR BRI R A O, A AR G R RAE
JEAT Ml 5 R A5 2 Fd A2 . Minacapelli 25
KL miR-206 £ 79 F o5 W R AL 23 b B Rk K F- 488
TR RR S R 301 FR A W I 3R (EL ELAA 22 9 ML = B
B, A%EE S R (NF) -k B i 40 i P 3 22 1) 3% s
+, 2B 0 R AR S HERRKE S8 BIRA G, s
Pl S S AR . R SE F W], miR-206 A
I T NF-kB {5 530 2% T4 ] 5 B fe g vk IR
BRI A R {3 miR-206 TE45 17 46 Ve B 2 L
B ARES . ABFITLL LPS HI4E i b 5z 40 i
KARE N R GRS A miRNA P55 S AE [ v 1 £
JE A IR 2 I b R A % AR AE SN 1 43 AL o

MEETE

LAtk (1) A0k - A4 b B 4 il NCM460 1t
HALAEY) . (2) 25 55 : Lipofectamine 2000 5%
Jeil5h) (3 [ Invitrogen 24w ), Ji5 4+ L35 (FBS) |
DMEM-H 155355 (36 Gibeo 24 H)) , 105 5120 &1k
A& (BN EIR P EARA BR AR, g i £oln &
(CCK) -8 (1 1t s MERR AL M BB A PR A 7)) L, 5-&
FRRL-2 J150 4 DR W WE A% (EU ) 200 1 385 5 4 00 3K 70) &
( BB RAYHARABRA ) , Hochest 33258 (1,
R & (VLI ILEE E R ey A PR 7] ) , RTPA 2
fif (L ABW 225, Bt A NF-kB p65 ., p-NF-«B
p65 A HE H D1 (Cyclin D1) P PEER & H -3
(Caspase-3 ) SE4T A | M B W2 g A i 19 11 -4 B TG
(H+G) (3E CST /A H]) ; miR-206 inhibitor , Inhibitor
NC (Lt REERH ) o (3) %A% : Unano-2000 i fil 53
G BTN KA AT R 2 W) s BZ-X HU{5] 5 25¢
DGR H H A8 NAKATA 23w 5 ABI7500 S2H 950
E & PCR(RT-qPCR) 1% g H 2£ ¥ Applied Biosystems
25 w] s IMARK BU il A7 {3 & 5 T 35 |8 BIO-RAD 2 ] ;
Champ Gd5000 BYEENE MG R GE M H AL 5t 388 A
FOAT R R RYX-150 B4 B FR A 3 K HE 48 074
APRAF

2.7k

(1) A& b Bz NCM-460 40 fitd 55 5% - 45 N 4ln -
2 41 NCM460 B:Fh T4 10% FBS fy DMEM-H 1532

e JEFE SR 37 CHRE 7T0% ~80% Wi \95% =%
SR 5% COREE  FE TR R 2 ~ 3 d 40—k, 4 f%
AR B A5 2 At A 285 5 3k 31 =90 % 5 24 i i G () i
PR 20 i 25 B R 3] 60% ~T0% o

(2) 4320 F 40 i 2 g - %F NCM-460 21 Jfd 5% Fi AS [7]
THFBI 4 H, HHEL 3 K, Con H: AT
i ; LPS 41 : ] 8 mg/L LPS 5 NCM-460 4 fifl 24 h, #4
#4k I 2% E 40 ifg #5 7 ; Inhibitor NC + LPS 41 . £
Lipofectamine']‘MZOOO i 454 Inhibitor NC %% 2 NCM-460
UM, e gL 24 h 2R HISE A 2 1 PCR(RT-gPCR) %8
EHEUL )G I 8 mg/L LPS 55 NCM-460 4fififi 24 h;
miR-206 inhibitor + LPS £ : 4 miR-206 inhibitor % %
NCM-460 Zififl b, %5 Y% 24 h, RT-qPCR % 5 %5 e 1%, 1)
J5 F 8 mg/L LPS 5 NCM460 4fJii 24 h, &4 T i
SERG , TSR SEAR AR AE .

(3) RT-qPCR: & ZH 40l RNA ty RNA 257
EPRE, I IR A OGRS TN R RNA KPR %%
G AR EE cDNA B2 wl SO 5% 7 W4T PCR A
L U6( 514 57 -AGAGAAGATTAGCATGGCCCCTG-3” ,
FUEB141 5 -ATCCAGTGCAGGGTCCGAGG-3" ) NS,
HRABAEEREL(C) A1 272253158 miR-206 ( L {i7 5149
5’ -GGGTGGAATGTAAGGAAGT-3*, T W 5| ¥ 5 -
TGCGTGTCGTGGAGTC-3" ) BYAHXT ik K-,

(4) HTE 5 S BUAS 41 T 1 24 h ) NCM-
460 4l , 7E45) B B N S OB S I IId 5% .

(5) CCK-8 2 : 4MILL 5 x 10° A~/ FLEy 3 FE4H T 96
fLAR 24 h JSEEALINA 10 wl CCK8 3505, 5 2 h,
FHEGHRACI 7 450 nm 4 ARG (OD) o 4 1% 7
(%) =[ OD (LPS 415 Inhibitor NC + LPS 4] & miR-
206 inhibitor + LPS £1)/0D( Con 1) ] x100% .

(6)EdU ¥ B4 17124 h 210, 5351155 10 pumol /1.
EdU ¥R & 55 95 2 h; 4% 4129 20 s 11 8 W 3 0
E 15 min 0. 3% Triton X-100 A% % 58 7 10 min,
TAMRA Y8, fz i 4 22 1A & i REOEIE & 30 min, 55
Hoechst 33342 %500 A0 M A7 A% S Y4 o JF T Tmage]
AT H e . di3g a2 (% ) = [ 406
PR AL 5 (L S 2R ] x 100%

(7)Hoechst 33258 Yufa k. PBS PRI 2 ¥k ,4%
LB 4 °C[E 5 10 min, PBS Wik 3 ¥k, 4L 100 pl
Hoechst 33258 Y &% I3 & R MG E 15 min, Jf] PBS
THUEAME PR G , 90 WA 0 O . A g -3
(%) = (T2l B4 fI%) x 100%

(8) PFIEE oy W BiH i 4 ( ELISA ) - iU ZH 40 E 3
W, 53 5 A ik 983 SR B8 I~ (TNF ) - 1 TL-10 ELISA
A G A I R K
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(9) B 15T 592 BN 305 1 ( Western blot ) : £ U 41
MR e e A R B kIR Sy B ), R Bl
HARE T ,5% Bifg 4 0], —dt P mEE 2 h,
VRIS 00, R B IR R G bR AR R (1 4k IR 5%
FEEAKT . EAMEXNFREKE = BNER/ NSEA,

3. G5 T eF b 3 N SPSS 26. 0 ARkt g it o
Bro FFAIESMBITHREFORL x 5 78, I ELE
RH Tukey K55, 22 21 18] Hb AR LR 2 05 22 70 #T o
PLP<0.05 AEFAGIFE L,

# R

1.4 2] NCM-460 4fiffts miR-206 FiK7/KF- b4 : Con 4
LPS 41 Inhibitor NC +LPS Z1 1 miR-206 inhibitor + LPS £{
miR-206 135K 43518 1.00 £0. 14 1.50 +0. 14,
1.45 +0.07.0.99 +0. 16;LPS 2 miR-206 ik /K .
25T Con 4, miR-206 inhibitor + LPS 4 miR-206 3%
357K B 24 F Inhibitor NC + LPS 41 (P <0.05) .

2.4 2 NCM-460 21 i (T8 25 2% A8 40 1% L - LPS 4
1 Inhibitor NC + LPS 4% Con 4 NCM-460 4f il £ -
S BN URE TS [ | 4 A A e | AR A e
ASFRIPIRZS H 4R ree Fr 38 &2 56 9% miR-206 inhibitor +
LPS 415 Inhibitor NC + LPS 41 NCM-460 4 i 4= K- 5%
Bl it I v O e D @ AN 1 [ N A &
JE i 2 B B ks . W 1,

3.4 21 NCM-460 Al )7 SE 58 ST 15 Ol L3R
Con #H . LPS #H | Inhibitor NC + LPS £ ) & miR-206
inhibitor + LPS ZH 40 Mg 7% JJ 73 %) 4 (100. 00 =
12.77)% . (64. 67 6. 11)% . (68. 67 +5.13)% .
(99.67 +16. 20) % , 41 Jiil 14 5 % 43 ] Ky (33. 05 +
3.7)% . (19. 15 + 1. 35)% , (18. 13 + 6.53)% .
(30.62 £2.70) % , AT T4 54 (3. 71 £0.90) % |
(24.81£3.95)% (22.13 £2.81)% (7.95 +2.32) % ,

LPS 21 4 {3 73 IG5 R8T Con 41, T2 & T
Con 21 ; miR-206 inhibitor + LPS 21 41l {1 15 7 K 8 4 3R
17 T Inhibitor NC + LPS 2, [fii 8 - %Ik T Inhibitor
NC +LPS 4 (P <0.05), VL2 fIE 3,

B2 44 NCM460 4 a s g Hl (A E 1; Con 41;B . F,
J:LPS 4 ; C .G K; Inhibitor NC + LPS 4{; D, H. L: miR-206
inhibitor + LPS 2 ; A \B.C D : Hoechst 33342 4% ;E . F .G H:
Edu Zft;1.] K L:Merge Ytff,; x20)

B3 4 41 NCM460 4fifiil #1170 (A : Con 21 ;B LPS 415
C: Inhibitor NC + LPS #f; D: miR-206 inhibitor + LPS £ ;
Hoechst 33258 Jufa,, x20)

4.4 70 NCM-460 4 i TNF-o . IL-10 . Caspase-3 Fl
Cyelin DI 7 [ . NF-<B 3 6 B (1 22 15 K OF Ho e LPS
2 TNF-o , Caspase-3 & [ 3 15 7K F K p-NF-kB p65/
NF-kB p65 #]& T+ Con 4, 1L-10, Cyclin D1 FE H F ik
KK T Con 4 ; miR-206 inhibitor + LPS 4] TNF-a |
Caspase-3 25 H 2 i5/KFE & p-NF-kB p65/NF-kB p65 5
% F Inhibitor NC + LPS #H,1L-10 ,Cyclin D1 & 357K
SE-#4778 FInhibitor NC + LPS 41 (P <0.05) , W1,

1 4 20 NCM460 20 iS5 28 A5 5 (A ; Con 41 ;B LPS 41 ; C; Inhibitor NC + LPS £H ;D : miR-206 inhibitor + LPS 41 ; x20)

&1 44 NCM460 4ijifi TNF-o \IL-10 ,Caspase-3 #{l Cyclin D1 FH NF-kB 1@ HE H R A KFE B (2 £5,n=3)

245 TNF-a( pg/ml) IL-10( pg/ml) Caspase-3 Cyclin DI & p-NF-kB p65/NF-kB p65
Con 41 1.68 +0.13 352.67 £3.66 0.67 +0.06 1.20 £0.02 0.74 £0.02
LPS 4 5.88 +0.47° 152.86 +5.78" 0.87 +0.02° 0.88 £0.04% 1.13 £0.02°
Inhibitor NC + LPS £ 5.88 +0.13 157.12 +2.89 0.84 +0.02 0.91 £0.02 1.22£0.06
miR-206 inhibitor + LPS 4 2.91 £0.10" 251.19 +4.44" 0.48 +0.03" 1.25 +0.02" 0.69 +0.02"

5 Con 41 H%:,*P <0. 05 ;55 Inhibitor NC + LPS £ Fb 4%, P <0.05
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W 1 7 2 F T 7 5 o %) T 2 4 BB 4, R A AR
VeI B 20T 5 SR S, 5 32 B AP SO B R
2 P HU T8 B 55 A2 AR, 2 5 A B vk R
LPS il U251 2 fifs {2 3F miR-206 Y255, 7 LPS 4t
PR U251 246 fg rb 0] P9 U5 4 miR-206 3R 35, AT I 55
IL-6 IL-1@ il CCL5 (32357 ; miR-206 7£ i % B 3%
S R (AT R R A Y R AL . AT
&, 5 Inhibitor NC + LPS £{ A ., miR-206 inhibitor +
LPS 2 miR-206 3215 /K820, 9IF B miR-206 inhibitor
YLy, HLPS A &5 1 b 2 NCM-460 J5 5 Con
HAHLL miR-206 &35 K- T+, 20 M AR RS AR 22,
IL-10 (235K (IS 51 8 Cyclin D1 25 3Rk K
FIIRREAR, TNF-o 357K F- P 1238 [ Caspase 3 [
FIRAKEBITH . LA RARIR LPS 755 NCM-460 4
Hirf miR-206 ik b, W] miR-206 7E & 4= I 18 %
eI R 2R3k, B LPS 75306 1 45 % 48 4 M3 56 T 75
AP T, 7E LPS JE Al b Ak miR-206 J5 15 T 1
RAEPRIY AL, $R7R miR-206 1E45 g 4% vh Al i i
T Cyclin DI 3R K- 4 4 A 3458, E 94 Caspase-3
BRI,

NF-kB Z 51K N JLT e 428 iy 365 o 1
SR I 98 E SR8 S T B T e T 45 A o i A
Toll #3214k 4/ 8600 AL 1 2 E AW IHBERE S,
fii NF-xB sy 41 j 5 7% A4 A%, I 2 A O 356 PR 4 5
G LR, T AL TS B , N4k s 4 (il
RMRERED Zuo HM R IR B K] BF
WA e IR R AN 5 /N BRE5 T %, B 35 I/ B
J1%i8 HMGB1-TLR-NF-kB {53l 1 85 (1 #35 . NF-kB
TEARAELE G Pl B OGS VE T, Re R e TL-6  1L-1,
TNF-o 2580 TR0 o Mou 25 (g HIF5E % B, fiE
SRR AT 52 T I i B 98 e A AH OGSk ) 1/ miR-206/
I 1 ceRNA 017 NF-kB 38 %K 2 1L-1B i 5
() N HUCRBRE I b Je AP 5. AP S R BN, 5
Con ZHAH L, LPS 4 p-NF-kB p65/NF-kB p65 i, 5
LPS 2 4H k,, miR-206 inhibitor + LPS 4 48 P45 1% | iz
2l NCM-460 f] p-NF-kB p65/NF-kB p65 [#1K, X
5 Wu 25 TBEST & B miR-206 53 22 3 AR A 43 ) 1
hnAnyE /> TNF-o 155 #94% NF-kB-p65 . p-IkB-a  JKKa
p-IKKa Al [L-8/1L-1B 434l SR —3L

25 BTk, T miR-206 w] Y %% LPS AF F A9 A 45
1 b Kz NCM-460 2 jfi i 4 A S oz, $90 l 0 T L (2 i 1
B, HAEFIOLHI A RE S ] NF-«B {5 53 pg A . A

SCHFSE T R I miR-206 520 A 45 1% I Bz NCM-460 4]
G AT BEVE FAMLE , B — kS 0T % NF-«B {5 5 %
XA 1) 32045 20 3 L [ B E A 9, DA R R 2 A 4 i
F T4k miR-206 1EF (¥ BE RR Y, DLSE 3 38 > R 4h
WL, IIRIT S5 RIEBEF VI S

s % X #t
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