— 1642 — BRERKFZER 2019 £55 44 E5 12 8 ( Journal of Chongging Medical University 2019.Vol.44 No.12 )

SRR
TET2 I IRAKR-M ik {E i B Wi an i vy o 4 i 52

F 7 kAL
(FERER RS T2 SEmrsE e 1K 400016)

DOLI: 10.13406/j.cnki.cyxbh.002346

[# ZE]BB W5 TET2 & (ten—eleven translocation 2) X FL IS I (A 25 -1 32 AR AH & 38 —M (interleukin—1 receptor—asso—
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TEAL B 1 1 il (mitogen—activated protein kinase, MAPK ) {5553 B4 57 b PR 41 it B LPS i ,qPCR I Western blot K
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Ten-eleven translocation 2 up-regulating interleukin—1 receptor-related

kinase—M expression to promote endotoxin tolerance in macrophage
Li Fangfang, Zhang Chundong
(Molecular Medicine and Cancer Research Center,Chongging Medical University)

[ Abstract]Objective ; To investigate the effect of ten—eleven translocation 2 protein (TET2) on expression of interleukin—1 receptor—
related kinase—M(IRAK-M) in macrophage,and to investigate the upstream signaling pathway for TET2 expression induced by bacte—
rial endotoxin/lipopolysaccharide (LPS). Methods . 1.PS was used to stimulate macrophage cell line RAW264.7 in mice to induce
endotoxin tolerance ;qPCR and Western blot were used to detect the expression of IRAK-M and TET2 at different time points of LPS
stimulation and endotoxin tolerance. After interference of siRNA toTET2 expression,PCR and Western blot were used to detect the
effect on IRAK-M expression. Cells were pretreated with mitogen—activated protein kinase (MAPK) signaling pathway inhibitors,and
stimulated with LPS; qPCR and Western blot were used to detect the effect on TET2 expression. Results ; TET2 and IRAK-M pro-
tein continued to express after endotoxin tolerance in RAW?264.7 cells, and its expression pattern was opposite to cytokines expression
pattern. Expression of IRAK-M mRNA (P=0.000) and protein level was inhibited by interfering TET2 expression. Inhibition of
MAPK signaling pathway was able to inhibit TET2 expression. Conclusion : MAPK signaling pathway up-regulates TET2 expression
during macrophage inflammatory response,and TET2 promotes endotoxin tolerance by promoting IRAK-M expression.
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TET2 J&TF TET EAK, ZKALE 3 0 .
TET1 TET2 Fl TET3, ¥ J& T o~ [ ZFRHI Fe* 4K
8 P RN 42U, TT AKS 5—HH i W g (5—-methyley—
tosine, 5mC ) 7K fi# i 5—F% B 3 i 1% I (5 —hydrox—
ymethyleytosine , ShmC) , 5z J&5 B 2s H LS TET2 7
EREFN A By S 2008 114 e vhl B AR T, sl ik
SAERE AL SRR ICT R 1 ek B R 50, TET2
A TE B0 M A SO b B PRV E T iR
L TET2 7] LAGS & — R il PR 45 00 7~ 2H 8 A
2 O AL B -2 (histone deacetylase—2, HDAC2) , i
B EE A 1 2 -6 (interleukin—6, 1L—6 ) FE& K 5 5
T A SR T A RE R A2 R BRI R S AE A
TR/ O 7R TET2 1] BE7E F W4 i N
B M2 AR A VR AR AE BV 4 A P 25 3R T
ZRERI RS T TET2 X LPS/Toll £ 5% {4 —4 (Toll
like receptor—4,TLR4) 38 B 3R 2T IRAK-M
IR RR T H B S ia sk,

1 #RFTTE

1.1 ##

LPS 055.B5 lJ H Sigma 2\ Al ; /MR RAW264.7 2l LI H
ATCC A ) ; DMEM 3532 500 B Gibeo 23 &) i 4+ L7 W H
SERA 22 H] ;TET2 siRNA FIFIPEXT I8 siRNA Fy L5 75 %2
ﬁjé’ﬁi,%%ﬁ\ﬁﬁﬂ Lipofectamine 2000 Ity | Invitrogen NG
qPCR 514 i LA T A YA WA R A RNA RBGR A &
(DP419) 1y F RARAE AR AT FRA R, R sl 3R £ (FSQ-
101) A% 7 PCR i & (QPK-212) 14 | Toyobo 24 ) ;
H HFEIUA R & T-PER™ Tissue Protein Extraction Reagent
(78510) 1 ] Thermo /A ;7N TET2 B i T (MABE462)
4 & Millipore 23 ) St IRAK-M £ SgehiiA (SAB3500193)
W H Sigma 24w BRI AL EEAR L LLEH 0 156G (A0208) |
LR IR [gG(A0216)IA A ZE = R A I SB203580,
SP600125.U0126 #JI4 [ Sigma 22 F
12 Fik
12,1 #ifdsge /ANERE WMk RAW264.7 Bi 52 T %
10%#K % FBS ¥ DMEM 5323, & T 37 °C5% CO, Hidf
FATREE s ELEZE M S AERORR A 100 ng/mL LPS W5 T
AN TR) Bsf () A TRUARE | P9 B 25 1) 52 400 RS U 4 5 T 3k SR A
1 ng/mL LPS FUfil# 24 h, F#H 100 ng/mL LPS #1134 3 h,
1.2.2 siRNA #3545 TET2 siRNA JF41 2% SCHR[13],
1ESCEE 4 R 25’ ~GCUCUGAACAGUAUUCAAAGCTT-3" |
XS .5° ~GCUUUGAAUACUGUUCAGAGCTT-3"
B %F B NC siRNA (1 1E SC#E P 51 24 .5° ~GUUCAGAU-

GUGCGGCGAGUTT-3", [ L ¥ 5/ .5 —~ACUCGCCGC -
ACAUCUGAACTT-3" , EEX U K01 RAW264.7 411, LU
1 x 10° 4 /ALY 25 B BE AP 2 6 FLAR, 7% Y+ 2 I8 Lipofec—
tamine2000 Ui AT . FHULS 48 h #EAT RGN EHEA T HoAh
JOBLIN
1.2.3  RNA $2HUH qPCR #5  RAW264.7 Fl T 6 fLAR 7,
100 ng/mL LPS 5 439 T 0.3.6,12.24 h DA & 1 ng/mL
T3 24 h FEH 100 ng/mL F4i135% 3 h, FH Trizol Z4f 4NN,
RNA $2H U5 52 GRS Ul B 15 0E T, 206 2 PCR |
YFHT . TET2 L3514 .5 ~CTCCCATCAGCCATACA-
GAACC-3", Fii#51#:5’ -CTGACTGTGCGTTTTATCCCT-3" ;
IRAK-M Fi#51%):5” ~-GTTCTACTCCTGTTCCGTCACC-3" ,
T#F514 :5° ~GTCCCGTTGCTCATATAGGGATA -3 ; TNF -«
FHESIH .5 ~CTGAACTTCGGGGTGATCGG=3" , FilF5 ¥ .
5’ ~GGCTTGTCACTCGAATTTTGAGA-3" ;1L-6 L-iif514).5 -
CTGCAAGAGACTTCCATCCAG-3" , FiiF5[4#:5 -~AGTGGT-
ATAGACAGGTCTGTTGG-3" ;GAPDH Lii514).5” ~AGGTC-
GGTGTGAACGGATTTG-3" , Fii#514 .5’ ~-GGGGTCGTTGA -
TGGCAACA-3" ,SYBR green qPCR &7 922 Bk 7)1 1
P, B R A 10 pL, SR 2249 3553481 qPCR 2553,
1.2.4  Western blot #ll  41Jifd FH 2 H $E SRR R vk 24
f# 30 min, | BCA YA E SR MBS . SDS-PAGE HLIK R AR
Fw AR EAL BRI T, FRRIS F 5% BSA =il 2 h,—
BURSBELLAII R 1 1 1 000)4 CEEIRIFE 1K, —hit (R R
L4k 12 2 000) ZRBEFE 1 h, H Super Singal West Dura
RGN G,
13 itz

SIS BHE DA 2 AR 2 (v £5) B AR
Graphpad Prism 6.0 FXAEAT G843 4, PIZELIR] 3R R
M7 REAS ¢ R 55, WA 357K HE @=0.05

2.1 EHmpAFEm TS IRAK-M B a#s: & kA

Fi AT o 247 LPS Hlli#4 - medium 4, LPS 100 ng/mL
3h.6h 12 h.24 h 4] ,LPS 1 ng/mL Bl 24 h+100 ng/mL
TRUORE 3 h 21, 433 LPS Hil 3 A s [ i S RNA,
SR ¢DNA, qPCR K TNF-o IL-6 mRNA ik, 55
WE 1 fzs, FH LPS 100 ng/mL By Al 40 M T mRNA
FIRMGH FI, Z S B WA, LPS 1 ng/mL T 7
100 ng/mL FER AL (TNF-o: 2.850 = 0.183;11-6:1 603.0 =
102.3),5 LPS 100 ng/mL 3 h £H (TNF-0:25.170 £1.947 ,1=
11.420, P=0.000;1L—6:2 203.00 +86.44,1=4.487 ,P=0.011) .6 h
ZH (TNF-a; 12.730 £0.461,1=19.930, P=0.000,; I1L—-6:6775.0 +
292.2,1=16.71,P=0.000) .12 h ZH (TNF-: 4.878 +0.496 (=
3.838,P=0.019;1L-6:5 743.0 £312.2,1=12.600, P=0.000) .24 h
ZH (TNF-ot:4.353 £0.226,1=5.176, P=0.014;1L-6:4 084.0 +
164.2,1=12.83, P=0.000) A1 EL AN L A+ mRNA ik 7KF-0H i,
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AR (18 1A B), BB 1 ng/mL LPS 50344 {58 40 i 7= A= T it
Z G Tif 52 AN HUASTHR B I 3T

PRI LPS RN 32 40 mRNA FLEZE (1, 4
I IRAK-M 263k, 455 W% IRAK-M # 78 LPS HJ#4 3 h
T, B SRRSO R B R KT, ELTETH 32 40 Pt R
griAeik (B 1C.D), ULHA7E F RELRIE LPS Tif 22 J5 IRAK-M
SR R AN 32 3L
22 Ew@mfeAFEEa$)E TET2 & a5 mie B F fok 4
KABR

UL LPS BRI 22 AN S TET2 #235 , 45 -/
AN ¥ mRNA Fak =0 [, TET2 & T 7E LPS #ill3 3~

mRNAHIXT ek

A. LPS HJ3#0175 St 22 A5 TNF-a mRNA 33k

i 15

Sk

10

mRNAAHXS 22
wn

C. LPS I35 S it 32 K0 IRAK-M mRNA ik

1 :a,P<0.01;h:P<0.05

6 h TS B S TR A3 R KT, BLAET 32 4L TET2
FrsiE ek (8 2A) 4578 TET2 78 LPS it 32 FEh il A T
VR

IRANS AT X TET2 4 siRNA, 4 7t 2 RAW264.7 40,
48 h i H 100 ng/mL LPS JJ3# 6 h, H qPCR } Western blotk
MR, qPCR 454 R 5 XTI siNC+LPS 41(4.513 =
0.100)AH It , siTET2+LPS 41 TET2 mRNA 231k (2.273 +0.207,
1=9.739, P=0.000) B I [ (8] 2B) , Western blot #5255 .
78, siTET2+LPS 2 TET2 & 14 7K S B B A% T X1 18 siNC+LPS
ZH(F 2C), RWFTH siRNA BEA R LPS 35 R TET2
ik LA,

mRNAMIRT 5

GAPDH | -----—|

D. LPS Jl #0751 Z A0 IRAK-M & 141k

1 LPS #li# RAW264.7 HiiE SN FEMZFHN IRAK-M RiX

,\)\‘
N
B\ a
QC
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A. LPS Hl3#05 S i 2 A5 TET2 2 (1318
¥ :a,P<0.01

B. TET2 siRNA mRNA 7Kl F A C. TET2 siRNA & F1AKCE F PR SR as

2 LPS RIBEAE B i8] s e i 4R R A TET2 3Rk
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23 FI# TET2 %] IRAK-M £k

JH B3R T4 TET2 4058 cDNA B AN 1 FE A6
TRAK-M HEIK, qPCR Z5 5% /R 50 IR siNCHLPS £1(3.363 +
0.219) M It , siTET2+LPS #H IRAK-M mRNA %3k (1.157 +
0.022,:=10.010, P=0.000) B . F5AIK (] 3A), Western blot £
W25 B R, siTET2+LPS 41 IRAK-M 45 17K - B BAK T-%F
W siNC+LPS 41 (¥ 3B), R W] T4t TET2 #1 il LPS Bl 5
) IRAK-M mRNA FIE FHKF

> 3 S
W’ -

GAPDH | e ———

mRNAMIXF A B
o — o W A

1 :a,P<0.01

A. T TET2 J5#0 IRAK-M B. Tt TET2 J5 A&l TRAK-M
mRNA /K- ik EMKEIE
3 T TET2 RiZHMF IRAK-M RIEHIF0E

2.4 ) MAPK 45 5@ 249 4) TET2 £k

I P38 JNK ERK NF—B #lifil5fl] SB203580,SP600125
U0126 .DPTC 5 pwmol/L FilAbEE RAW264.7 4l 2 h, Fif LPS
FI3 3 b, KD TET2 mRNA FIEE (£ 1k, qPCR R BR S
X B LPS 26 (1.000 +0.012) #H L, SB203580+LPS £ (0.436 +
0.011,1=33.750, P=0.000) .SP600125+LPS [ (0.577 +0.037 1=
10.9,P=0.000) ,U0126+LPS 4 (0.663 +0.023,:=12.920, P=
0.000) . DPTC+LPS 2H (0.524 £0.111,:=5.668, P=0.011)TET2
mRNA FEik W] GFAR (18] 4A) , Western blot Z5 5 iR, #4157
21 TET2 2R (/K TR AL T XS AL (B 4B) , 22HH MAPK
I B AT AL S ] LPS G A TET2 Fik [,

1 :a,P<0.01,b: P<0.05
A. MAPK il M AL B S ASI B, MAPK 3 B0 77 b FHS AG:

TET2 mRNA #ik ) TET2 £k
B 4 MAPK #EE#&IF%t TET2 mRNA F1%& A 3Rk B 22 0mid i

3 3 8

LPS 3% TLR4 {5510 175 5 K im R AEAH eI
[R5k, X SU L AR SR DO RE O AR TR vl 0 g 2s . —

Fe Gt 2 RA BT, HAET 32 40 v 2 3% LAB)S 1k i
RAE 3 73— RGP RN, IS5 A7 W E RE 45
DG A5 G A RE A DR AT IR LR A2
(1 S e B PR AP 7 1419, IRAK-M ) LPS/TLR4
{5538 B 00 BRI PR T, AT LR TRAK -1 Al
IRAK -4 5 & #£ 73 1k [H F (myeloid differentiation
factor 88, MyD88) I fi# 25 , MM 410 i 15 5 ) T i A%
Spem ARG LB IRAK-M 78 N2 K 1fit 52 40 i
JEANTH Z 3, F 98 TET2 410 IRAK-M 935, i3
B TET2 X} IRAK-M ()52 #1EH , TET2 73
AR HE IRAK-M R IR HIIE 2055 ek NEE R
i 52 .

TET2 # A JAE MR8 A ke 5 204
R ILTRERHLRIAE 2552 2%, H X 25 A4 T2 1 1)
SR IANAAAERL . ARFFEIAH TET2 28 A fe it
RAE , NI MR AR Y TET2 ARk S0 /MAFH G
BEDRT AR5 B4 | DT AR 32 A A 0 6 s, A 2F
TELH ML P TET2 3540 ik 20 i — L w4 i 5
TE R R 1 (granulocyte—macrophage colony stimulat—
ing factor, GM—CSF) \IL-6 IL-8 [k, TET2 i
TR B Z -1 (adenosine deaminase acting on RNA
enzyme 1, ADART ) 2 g K {5 54l X F-3 (sup-
pressor of cytokine signaling 3,SOCS3)mRNA ANFa e
I SOCS3 ik, BERCH X JAK-STAT {5 i f#%
AR, G2 S RILAAR S X St 2 0 8 A A B IR AR
FRERN P, WA WFSTIA TET2 & (i 5, T
P TET2 X+ LPS Hl# RAW264.7 4liifd TNF-at \IL-6 ,
IL-12 F XA RETEAE R, Ak TET2 Stk
WL oy T K SR AGEE HDAC2 2545, 1B+
PEH EAEEE 5 1L-6 BEPA R 37~ Ml HAe s, 25
B SCERAABIEFE 45 5N TET2 B 48 5 7 72 H AR
FHAT BB Sl SRRy, SRE XZE I TET2 e
SAERIVER , T A4 KUz i i AN 52 B Bt TET24¢
LR SO SRATAMHIE A, LM ZERAE AR

M5 52 5 DRURIAN i 52 25 PR Y LPS/TLR4 3 i
PRI, E I A A AN FRRIER? B
RIPIER T A7 5l AR A | i 52 5L R S 1
Feak gy (o o i e | AR B A R W i 7 20
N i Ee R O i = R SR VS AL (SRR (ER'S
IR 52 X208 55 1 T B B AL , S BOE R i
Pio WFFE R IRNEE R T 32 52 AT /Y, 24 LPS #E N
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I d5e 2 R J A T L DA B2 PR 5K 52 R ] %
SRR PR A i T e L 4 Ty 2 B A R
SRR, ZEA B AR IRAK-M 1] fEi
i B AL A 2 F A R O X0 4 i mT DL A i A2
ARSI RIS Z 7T

25 R ARG AR LPS it 32 4 sl v & 9
TET2 & A K540 N 7 &k sk, T
TET2 #jiifi] IRAK-M ik, TR 17 HE 3 Y i
(G5, ZM5HR TET2 & AT i IRAK-
M 2 N BE RN 2, IR AT I8 MEREAE 1 A AL il
PR T B L,
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