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[ E] B : HiTmiR-467bJEFEJAK/STATAE 518 B TENE Z B (lipopolysaccharide, LPS)iESATDCs40iY
W5H S ARAE R VER . F3iE: KrATDCSANMI Sy Jy42H . XFHRZH . LPSA . NC mimics# . miR-
467b mimicsZH . TR YR FR48 WG WCHE M MIIFHAT IR 2L 55 . R BLISAK I £ ZH 40 U TNF-a |
IL-1B7KF-; SR qRT-PCRIZEAG I 4% 20 21 il miR-467b 1Y 2 38 K - 5 SR M T 325 A 0 4% £ 200 b £14) 18
AEJ) s SR IR F1 BT B 328 Al qRT-P CREE A6 I 2% 2H 20 B JAK / STAT {5 538 8% AH 5C K& P 1% 2 11 Bt S mRNA
TR, ER: SXBAMIL, LPSAHMNINC mimics4IATDCSA I TNF-a, IL-1BHIFEAKFH
WETE . miR-467bMF kK L AL (P<0.05); MTTSLI 45 M. LPSA7E24. 48, 72 hiY
WO BE{E i 25 B AR (P<0.05) o SR FIRENIRS L LK . SXT MR L, LPSAFINC mimicsZHATDCS
MISTAT1, STAT3. JAK2. p-STAT1, p-STAT3. p-JAK2HK £ 5KV LSTAT1. STAT3., JAK2
mRNAFR KK B W ETm, 25 BA% %8 L (P<0.05), SNC mimicsZ AL, miR-467b
mimicsZI TNF-a ., IL-1B#YF 5K i 35 B AR i miR-467b B F 1k K F & % 7+ 55 (P<0.05) 5 1 5%
AmiR-467bJ5, ANMITE24. 48, 72 hiWOEE(E B % T+ & (P<0.05), TMISTAT1, STAT3. JAK2,
p-STAT1. p-STAT3 . p-JAK2HE [ #£ik/KF- K STAT1, STAT3 . JAK2 mRNAF KK -1 i 2 FEAIK
(P<0.05). #5i8: LPSHIVUATD CSHHMEJE P 3d i J% JAK/ STAT 355 5 i 5 | L 240 el R i 43, 2k 5%
iKmiR-467bJ5 W NI JAK/STAT 35 5 i A& 1L, KEAIRATD CS4H M i) A AE /K F-

E3:350) miR-467b; ATDCS; JAK/STAT{H 5l ; M5 ; RAE N
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Abstract Objective: To explore the role of miR-467b in regulating JAK/STAT signaling pathway in lipopolysaccharide
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(LPS) induced proliferation and inflammatory response of ATDCS cells. Methods: ATDCS cells were divided
into four groups: a control group, a LPS group, a NC mimics group, and a miR-467b mimics group. The cells
were collected for the next experiment after they were transfected and cultured for 48 h. The levels of TNF-a
and IL-1p were detected by ELISA. The expression of miR-467b in each group was detected by qRT-PCR. MTT
method was used to detect the proliferation of cells in each group. Western blotting and qRT-PCR were used
to detect the expression level of genes of protein and mRNA related to JAK/STAT signal pathway of cells in
each group. Results: Compared with the control group, the expression levels of TNF-a and IL-1p in ATDCS
cells in LPS group and NC mimics group were significantly higher, and the expression level of miR-467b was
significantly lower (P<0.0S). The results of MTT showed that the absorbance value of LPS group decreased
significantly at 24, 48 and 72 h (P<0.05). Western blotting showed that the expression level of STAT1, STAT3,
JAK2, p-STAT1, p-STAT 3, p-JAK2 protein and the expression level of STAT1, STAT3, JAK2 mRNA in ATDCS
cells of LPS group and NC MICs group were significantly higher than those of control group with statistic
significance (P<0.05). Compared with NC mimics group, the expression level of TNF-a and IL-1p in miR-
467b mimics group decreased significantly, while the expression level of miR-467b increased significantly
(P<0.0S). After the overexpression of miR-467b, the absorbance value of cells increased significantly at 24, 48
and 72 h (P<0.05), while the expression levels of STAT1, STAT3, JAK2, p-STAT1, p-STAT3, p-JAK2 protein
and the expression levels of STAT1, STAT3, JAK2 mRNA decreased significantly (P<0.05). Conclusion: LPS
can cause inflammatory damage by activating JAK/STAT signaling pathway after stimulating ATDCS cells.
The overexpression of miR-467b can inhibit the activation of JAK/STAT signaling pathway and reduce the

inflammatory level of ATDCS cells.
Keywords
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ATDCS# Ml (ERATCCA ). LPS, Jifi
A 1M (£ E Gibco/A W] ) . TRIzol Reagent(3E
E Invitrogen/y F) . miR-467b. U653 ¥ (EH
Invitrogen/y 7). STAT1. STAT3. JAK2. GAPDH
HEPCR TS 19 (LW T /A F]) . SYBR Green
PCR Master Mix( H A TaKaRaZ\ 7)) . RevertAid First
Strand cDNA Synthesis Kit(32[E Thermo Scientific
) . RIPAZAR W (1 e T 2B W RHE A BR
v H]) . BCAZE H M BN E 107 & (3 E Thermo
Scientific/A Al) . JPLFSTAT1, STAT3, JAK2,
p-STAT1. p-STAT3. p-JAR2(¥W [ £ EAbcam
v Al) . HRPHRIC I EHi S 1gG (£ E Santa Cruze/A
H]). TNF-a. IL-1p ELISAi{F & (B st e k9
TR, TNF-ab?%5: H052; IL-1pHE5:
H002),
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CO, 4 i 15574 (32 [ Thermo Electron Corporation


http://www.beyotime.com/p0009.htm
http://www.njjcbio.com/products.asp?id=607
http://www.njjcbio.com/products.asp?id=557

MiR-467b ¥4 JAK/STAT {55 PR AL NG 255 ATDCS AN K S5 S e x|, 45 505

INFE]) L SER P E S PCRIL(CEX Connect™ Real-
Time PCR Detection System, J<[EBio-Rad/AF]) .
RHREOPL(Z216MKAY | fEEHERMLEA ) . 4
H sl PRI (35 FE Thermofisher /A &) . HL UK AU FIE%
AL (Bio-Rad /A H) . #5 IR (TS-8) (b ¥ H 25 1 4% il
W) . A ROCR RS (R EGEAH]) .

1.3 Ak
1.3.1 @fdsin. sab 4

AL SR . K AR A AR B 10% 09 I
A= LF IRPMI 1640355236, T37 €. (KB4
5% CO TR G -

YEATDCSAML S 42 . XTREZH, 20 Mo AS ik
H; LPSH, MRHEZH CHR[9]1E#£10 pg/mL FILPS
HMATDCSAH 12 hifs 40 Ml 48 FE B 40 ; LPS+NC
mimicsZ (NC mimicsZf), TEJmA10 pg/mL LPS
Feml F% Y NC mimics; LPS+miR-467b mimicsZf
(miR-467b mimics4l), 7EfMA10 pug/mL FJLPSH:Al
5 miR-467b mimics. T 554448 h/g WAL .
1.3.2 ELISA# | &%0 48 ) TNF-a, IL-1B7K-F

R FH K 50 28 W [ (enzyme-linked immunosorbent
assay, ELISA)VAAIN 40 b5 W H TNF-a, IL-1p¥
B, A R IR & kAT
1.3.3 qRT-PCR#E M Z-2EATDCS 4 lemiR-467b#)
KK

HTRIzolIE HE BUAS- 2L 41 I S RNA, o HH i % 5%
WA B H R 5 5 9 cDNA, B uL cDNAFE H iR
HATQRT-PCR, W 55AF: 95 °C 10 min; 95 °C 1S's,
60 °C 30s. 72 °C 30s, FL3sMEFR, LU NS, %
AN (2 T miR-467b AN Feih B, LU H
B3R 51WH B TARRHE L, 5Itan
T : miR-467b1E [1]5-GCGCTGGTAAGTGCCTGCAT-3',
K IiS'-GTGCAGGGTCCGAGGT-3'; U6IF
S -TCGCTGGTAAGTGCCTGCAT-3', I
5-GTGCAGGGTCCGAGGT-3,

1.3.4 MTT A& M & 2AATDCS 28 ftL 69 38 7 48

P4 A M % 3524 hig 7E96fL Ml in A &
Ix10°N 40, 4r5lE59%24 ., 48, 72 W LB
W, BLATAS g/L MTT 50 uL, 37 CHLLMH
4h, EFLINA200 uL — H I (DMSO)Z Ik .
1S min, K EER K490 nmil K AL OD
. BRI ERIR,

1.3.5 & & PP & A2qRT-PCRE ] & ZLATDCS %8
FEJAK/STATAS 5 il AR X K R 09 R ik

HH MM WA . B0 SRS R A A R

HHBR, DBCAERIM A M RMWKE ., B30 ugtk I

JRE b TE R E S 129% 19 SD'S - B8 1A 445 Tk Jriz ¥ e v ok
ATHLK, HIKSEEEJE I 0 B H 7% 2 PVDF R
o DAMREENS0 g/ LI ERE 4= W3t A2 b A —#t
(1:1 500 /), T4 CWRELR, FFIAM R BAR
A ALY EEARIC A 30 (1:1 000K ), HIR T R
1 hJF AECLE 8, B-actinshNZ, fifi FImage J53 4T
AR A A D B &R AR A Rk, 5
E 3R,

qQRT-PCRIEEAAT LS R 132, IR ITNT
STAT11E [1]5'-GACCACCTCTCTTCCT-GTCG-3';
I 5'-GGTCTGCGTTCAGACCTCTC-3'; STAT3
1E 1 5'-AACTTCAGACCCGCC-AACAAAT-3'; %
[5'-CAGATCCAGGATCCTCTCCTCC-3'; JAK2
TEA5'-GCTAAGGAGAA-GGACCAGAC-3'; [
S'-TGACTGAACTGCTGAATGAAC-3'; GAPDH
M5 -AACTTTGG-CATTGTGGAAGG-3'; J2In]
5'ACACATTGGGGGTAGGAACA-3',

1.4 GitF4bE

K HISPSS20.048 TR A4 X £ 40 47 IE 25 1 Fi 7
ZFERL . A IESS MR RS R
BbpifE 25 (xxs) Ron, PHALR FERCR R 50 R
FH BN 2R 5 22 53 W X 2 AR SE 00 45 SR A7 e 1
Mro LAP<0.05 M 2ESRA ST L,

2 R

2.1 BHAATDCSMMImiR-467bHI R IEK T

S5XEAME, LPSAFINC mimics4lATDCS
i i miR-467b 2 5K F i MK ; 5 NC mimics
A, miR-467b mimicsZHATDCSZ fimiR-
467bMRIXAK TR EF S, ZRAAGITFEX
(P<0.05, K1),

2.2 BAMMTNE-a, IL-1pHIFRIEKTE

S5XF A, LPSAHAINC mimicsZlATDCS
YIMITNE-a, IL-1BMARIEAKFEH B ET&; 5NC
mimicsZHAH LY, miR-467b mimicsZ2{ TNF-a, IL-1f
MRIXAKFEHRERMK, ZRAEA%IT¥E X
(P<0.05, #1),

2.3 BEATDCSHERIIETERE /1

MTTSCH 45 R0, LPSZ7E24. 48, 72 hif
W ' B (B 6 BRZH AH LE 1 2 IR (P<0.05) 3 5NC
mimicsZH A, i FAmiR-467b)5, 4N 1E24 .
48, 72 hAY WG REAE 3 T 55 (P<0.05, #2).
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2.4 ZAMMSTAT, STAT3, JAK2, p-STATI,

E’i ar CR— p-STAT3. p-JAK2E (5K ikkE
£t B BT R R SXMAM L, LPS
N - % ZHHINC mimicsZHATDCSZIfISTAT1, STAT3 .
:E’Tl-%— JAK2, p-STATL, p-STAT3, p-JAK2H R kK
g rmm . TR FE TR 5NC mimics4IMI L, miR-467b
30— ” = = mimicsZ4ISTAT1, STAT3., JAK2, p-STATI,
IS S A p-STAT3 . p-JAK2ZE 1R ILK TV W FRHEM, 25
S A B8 X (P<0.05, F2).

El1 Z A HImiR-467biI R iX KT

Figure 1 Expression level of miR-467b in each group
SXTHEAIAE, *P<0.05; SLPSAIMHLL, "P<0.05; SNC
mimicsZ AL, *P<0.05,

Compared with the Control group, *P<0.05; compared with
the LPS group, "P<0.05; compared with the NC mimics group,
“P<0.05.

R1 BAMWAATNF-a, IL-1BHIRIEKFE(x+s, pg/mL)

2.5 FAMAISTATT, STAT3, JAK2 mRNAZR %7K

qRT-PCRZEF L /R : LPSHFINC mimics4d
ATDCS#IfiSTAT1, STAT3 . JAK2 mRNAZ A
K55 B AR X BT S5 NC mimicsé]
A, miR-467b mimicsZ4lSTAT1. STAT3. JAK2
mRNAFR AR B E AL, 2R AAgTE X
(P<0.05, K¥3).

Table 1 Expression level of TNF-a and IL-1p in each group (x¥ s, pg/mL)

Group TNF-a IL-1PB

Control group 83.63 +2.54 46.08 +3.38
LPS group 156.75 +2.67* 85.37 £ 4.77*
NC mimics group 158.92 +2.57* 85.45 +3.21*

miR-467b mimics group 103.33 +2.55*" 63.82 +2.99*"
F 651.113 81.159
P <0.0S <0.0S5

SXTHRAAALL, *P<0.05; SLPSHIMML, "P<0.05; SNC mimicsZHAHIL, “P<0.05.
Compared with the Control group, *P<0.05; compared with the LPS group, “P<0.0S; compared with the NC mimics group, “P<0.0S.

R2 AR A E R B HERRREEER LR (x £5)

Table 2 Comparison of cell absorbance values of each group at different time points (x + s)

Group Oh 24h 48h 72h
Control group 0.24 + 0.06 0.65 £ 0.07 1.01 £ 0.08 1.08 + 0.07
LPS group 0.26 = 0.07 0.42 + 0.08* 0.65 + 0.04* 0.73 £ 0.05*
NC mimics group 0.25 £ 0.06 0.40 + 0.03* 0.67 £0.11* 0.72 + 0.06*
miR-467b mimics group 0.24 £ 0.07 0.55 +0.07** 0.82 + 0.06** 0.92 + 0.12*4
F 0.088 9.364 14.316 14.624

P >0.0S <0.0S <0.0S <0.0S

SXTIRLIALL, *P<0.05; SLPSALMILL, "P<0.05; SNC mimicsZIAILL, “P<0.05.
Compared with the Control group, *P<0.05; compared with the LPS group, “P<0.0S; compared with the NC mimics group, “P<0.0S.
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™= Control group

9 LPS group

= NC mimics group
miR-467b mimics group

Relative expression of protein

E2 SAMMSTATI. STAT3. JAK2, p-STATI,
p-STAT3. p-JAK2E HRiLKE

Figure 2 Protein expression levels of STAT1, STAT3, JAK2,
p-statl, p-STAT3 and p-JAK2 in each group

(A) B 0T B e G 4% 4 4 U STAT 1, STAT3 . JAK2,
p-STAT1. p-STAT3. p-JAK2EE[1RIEAKF; (B)L)B-actinly
WZ, i E AR, X IRAMLL, *P<0.05;
HLPSAIAALL, "P<0.05; 5NCmimics41HLL, *P<0.05.
Compared with the Control group, *P<0.05; compared with
the LPS group, "P<0.05; compared with the NC mimics group,
2P<0.05.

mm Control group

mm LPS group

mm NC mimics group
miR-467b mimics group

Relative expression of mRNA
© = N W A&

STAT1 STAT3 JAK2
B3 RAMBISTAT1, STAT3, JAK2 mRNAFR LK
Figure 3 Expression level of STAT1, STAT3 and JAK2 mRNA

in each group

X IRAIAALL, *P<0.05; SLPSALMALL, "P<0.05; 5NC
mimicsZHAH L, *P<0.05,

Compared with the Control group, *P<0.0S; compared with
the LPS group, "P<0.05; compared with the NC mimics group,
*P<0.0S.

3 iip

ATDCSYNHE 5 AR HCE 4 PR 2L, o]
SRR AN T B B R i LSl AR 4
BN 5 S 00, R A B R RRE R L, RAE
fE R F, WIL-1B. IL-6 A TNF-a, HA[ it
PE A R T 1 2% 38 KT FE AR SRR 155 53 R i
R iU ARHFGE SR I LPS K ATD CS 4 i 2 37
PP 0 AT 25 IR B S X IR A L, LPSHH
ATDCS#IITNF-a, IL-1BM S B ETE, 2
JRLPSH i i [ J#IL-1B M TNE-afit) ik FATDCS
20 B 1Y A PE ARG . MiIRNAs I 3o 6 455 22 b 5 DA 7
W FL B & B AR R R R . ARk
PR R M R R 22 A T miRNA-467b 5 T E %
ik, miRNA-467b ] i 1F [\ )8 TNE-a 19 2 fig
PSR . BA "R IE . miRNA-
467b Al i 2 FEAR Th 126 1h B b T 32 (ki ik
0451 200 9 3 B8 Ao R 14 A S 3 JE 1 0T 9 S 50 A
By G RE PRGBS B R . AR A R R
Bl: LPSHIFL/FATDCSA flimiRNA-467b i 3 [
f%; 3 #£iAmiRNA-467b, S5NC mimicZ4l#H L,
miRNA-467b mimicZlATDCSI U TNF-a, IL-1BHY
AR, R F A miRNA-467b 1 [ K
LPSi5FATD CS M g 4 1 51 47455 Y 1) 4 iE 7K F- o

FFE U2 . miRNATE B 8 15 LA B 31 i
AL R B v AR R, DA S M AR
(43 i AR A A 10 . MIRNATEAY A E . 40
i 358 5 9 T A A R e B A e A R A R AR
KERBMIEAEEN . A0F5R"I% . miR-92a
i g i col9a2 Fllaggrecan R IA S 5 T U I WL
FIIL-1B5 S B AR . 53 A AF o & B
LPSiAESATDCSAN L RMEHAGi 1, miR-23bHELPS
T, HLPSAIFEMRATD CSA AT K, Lk
JIL 98 T RN 5 1 40 L R BRI miR-23bad ik ]
A0 1] 15 fE NF-xB /Notchifl [ I F LP S5 T Y 98 AE it
io ARUFFEMTTELRZE L EKI . LPSAI7E24. 48,
72 hif W R (B B2 M b B FR G, 5 NC
mimicsZH M L, iFFikmiR-467b)5, 4HMETE24 .
48, 72 hIWG B 10 2 T . X H/R i ik miR-
467b A HEATD CS A AT 14 58 .

JAK/STAT 315 53 J& V6 S 3] 45 Fp A= o 2
A7 5 8 %A OG 3 DR AT e A0 15 5 R s O
HMAMMES S MM . o T i
AL R, R R EE Y A M AN PR S Y B
L G P U JAK/STAT 33 % 5 A8 9 S
SAALRI B . M . TG, A
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T AR AR R R AR A R
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JAK2 mRNAZF KK V-5 %5 41 AH L2 8 25 7 s
5 NC mimicsZHAH Y, miR-467b mimicsZH STATI .
STAT3. JAK2 mRNARIKIKF-¥ B EFEAL, HEH
JRENIBZE WA . S5 AMIL, LPSHRMNC
mimicsZHATDCSYIfESTAT1 . STAT3, JAK2,
p-STAT1., p-STAT3. p-JAK2ZE [ ik/KFH
ZTFE; 5NC mimicsZHAH Y, miR-467b mimics
ZHSTAT1. STAT3. JAK2. p-STAT1. p-STAT3,
p-JAK2HE [ RIB A B E R, DL E4I/RLPS
HIFLATD CS A v] L IG JAK/STAT 355 Sl i 5 5
AR P, ad F A miR-467b )5 Al I HIJAK/
STAT3{5 Tl B A% 1k, W& RAE KT

z8 FRTR, LPSHIEKATDCSA )5 vl i i s
JAK/STAT 35 538 I 5 | i 40 M R 405, 3 ik
miR-467b 5 Al P HIJAK/STAT 315 538 i 1) 1% 1k,
FEARATD CS Y AL 1) 2 AE 7K o
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