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Expression of dual specificity phosphatase-1 in hypoxic RAW264. 7 cells and its role

in inflammatory immune response regulation
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[ Abstract | Objective To investigate the expression of dual specificity phosphatase-1 ( DUSP1) in
hypoxic RAW264.7 macrophages and its regulatory role in hypoxia-induced RAW?264.7 macrophage
inflammatory immune response. Methods RAW264.7 macrophages were cultured under a hypoxic condition
(1%0,) for 12, 24 and 36 h, with the cells maintained in routine culture conditions (21%0,) as control.
RNA interference technique was used to inhibit Duspl expression in RAW264. 7 cells, which were exposed to
hypoxia for 24 h following the transfection. The cells and the culture supernatant were collected after the
treatments, and the mRNA expression levels of Duspl, Il1b, 1110 and Tnfa were detected using qRT-PCR;
and the protein expression of DUSP1 was detected using Western blotting, and the levels of interleukin-18
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(IL-1B), IL-10 and tumor necrosis factor-a ( TNF-a) in the supernatant were determined with ELISA.
Results Compared with the control cells cultured in normoxic condition, RAW264. 7 cells with hypoxic
exposures exhibited significantly increased the mRNA and protein levels of DUSP1 (P<0.05) , whose protein
expression reached the peak level at 24 h of hypoxia. The mRNA levels of /115 and /110 increased significantly
after hypoxic exposure for 24 and 36 h (P<0.05), and the expression of Tnfa mRNA reduced significantly
after a 12-h exposure (P<0.05). Hypoxic exposure caused a significant increase in the secretion level of
IL-18 by the macrophages (P < 0. 05). Transfection with si-Duspl significantly increased the mRNA
expression of I/1b and the secretion levels of IL-1B and IL-10 and significantly lowered the mRNA expression
and secretion level of TNF-a in hypoxic RAW264. 7 cells (all P<0. 05). Conclusion

up-regulate DUSP1 expression in RAW264. 7 macrophages. DUSP1 participates in the regulation of hypoxia-

Hypoxia can

induced RAW264. 7 macrophage inflammatory immune response by modulating the expression and the
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secretion of IL-13, IL-10 and TNF-q.
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Feh B RAW264. 7 B kg4 g+ 1L-18, IL-10 F
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TRIRIFEINES RAW264. 7 4173 B EBR 4 (1%0,)
SRR REFRA RIS [E] (12,2436 h) | #48 (BRAE O h) 21
TET A (219%0,) A5 T HiFR . WFHFETE Duspl Fk %t
B4 RAW264. 7 4 i 58 A AH 5 240 i IR 1 3258 1 52 1)
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Duspl 1E . GTTGTTGGATTGTCGCTCCTT
Jz L : TTGGGCACGATATGCTCCAG
111b 1E X :GCAACTGTTCCTGAACTCAACT
J2 SL: ATCTTTTGGGGTCCGTCAACT
Tnfa IE X : CCCTCACACTCAGATCATCTTCT
Jz L : GCTACGACGTGGGCTACAG
1110 1E X : CTTACTGACTGGCATGAGGATCA
X X : GCAGCTCTAGGAGCATGTGG
®2 Duspl EERTILFS
%'y [l
si-Dusp1-001 GCTCCACTCAAGTCTTCTT
si-Dusp1-002 GCTTACCTCATGAGGACTA
si-Dusp1-003 GCATCACCGCCTTGATCAA
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BELLBI 1:2 000, R EAE AT, 4] Image J K fFX)
Al AT K BB 73t , A DUSPL & B-actin K £ {H H
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SE5% 24 136 h 1115 1110 mRNA 2353558 A4 B 2%
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I IR (P<0. 05,141 5) o

2.0 ) 3
I a . 1
W 157 B EA 0 12 24 36 ¥
= =
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B-actin(42x10%)— | Se—— — — — 5
173}
2
(=

A

X

3

RE 4

5]

BT Bl T 0 5 40 98 S5 0T B SHL I 4 ML
il , X df 420 FH DG 0 ) Bl VA AT R L AR
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1: NC;2; si-Dusp1-001; 3; si-Dusp1-002; 4 si-Dusp1-003; A B;Western blot - 4% 4 si-Duspl J& £ 8, RAW264. 7 21 fi,. DUSP1
BG4 kA KT Cy qRT-PCR #0553 si-Duspl J5 5 & RAW264. 7 49 J, Duspl mRNA &9 %% /K ;a: P<0. 05, 55 NC 481645

4 i si-Duspl TiBERSE RAW264. 7 4HA R DUSP1 fRiE  (n=3, x+s)
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1: NC;2: si-Dusp1-001; 3; si-Dusp1-003; A: Il1b; B: I110; C: Tnfa mRNA;a:P<0.05,5 NC 28 rt3x
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IL-10 F1 TNF-o 323K 153 W A 52 MR, 460 BB 16 15
RAW264. 7 Zfijfgrh 7116 () mRNA 223k 52 b, 3 B
B TL-18 20K P w s e 4R
TERA 51 RAW264. 7 4ifig i 1116 ) mRNA F ik
L I EBOR LPS 5519 IL-18 mRNA FI8 (13%35
AT 45 5 WA SRR S48k, LAHAT 257 4f
TEFEGRE AL 24 h (1) RAW264. 7 4l o, )4 Tnfa 1)
mRNA FLRKPA ETHES H2ERIF TG L
Ao EE R Bon, B X RAW264. 7 B W40 g A
TNF-o () mRNA &35 K 73 W 7K - (4 5% i AN BH 38, A AR
B ZRER 12 h SR Tnfa mRNA KA T H, HHi
KT BN LG Z0 M Hh TL-10 35308 153 WA 52 1 114 BF 92
I F D, WANG 260 4R 5 ot 4 n] 5 e A & JE
AN TLI0 mRNA &35 K F-FEAIG, tLAb, BAE
A LPS 5549 IL10 mRNA 335, fEARSEH,
ITRIN, AEBAAAL B S 1) RAW264. 7 B4 g rh, 710 11y
mRNA %35 [, IL-10 119 43 Wb 7K °F- 52 30 3 & i 35
KOSCSO % i 76 TLR Mg (A 383 Ak 14 /1 R/ IN i
FAH A, NIRRT T S OE ALy PRS2 (A2B
adenosine receptors, A, AR) {£#F 7110 ) mRNA FiAHE
Jn, 110 B[R 5 3+ A9 CREB 454 KI5 T I 1T
X 010 %% S5 A RS AE R o B4R 1R P IO B v BR AT
KO AT fig g2 Bk A 5 5 RAW264. 7 B W 41 g 110
mRNA FR M RN Z — . $E 5 5 RAW264. 7
W0 P AR S 40 LR 7 1016 mRNA 32380, 5
[ 5 41 R 7~ 7110 mRNA &3R8, 31X v] #g
e T Sl SRR TR OO T IV 4 L R i 2 g (1) —Ff
DUSP 5% i /2 1 Ji 1) 2 1 % 2 R 5 2 1 ( protein
tyrosine phosphatase , PTP ) ZZ % W i — 51, K HHE BE %
EBERACTR IR IR L , RS LBk IR fh 22/ ) R R ok 2k
544", DUSP1 J&t DUSP 52 ik i g 1 i 0 5 L Jit
Hrh R E MR . W5 RN, Z R o BRI 540
SO R IRUARER (14 T LIS DUSPL ik F3E 7,
AT Z BN S 5 300 m 5 S 4 i
SR ARG 25 R B, E A B RS DUSPT &R %
TR AR IRETT Y o AT, AT
b 2 FE 12 .24 136 h WRE B2 [ F RAW264. 7
#iiffih DUSP1 mRNA R 135k, HEC T HLE |
i DUSP1 ik B A BT AR 56 4275 25 . KUCERA
A L9) 4 SH R LR AR HIF (977 581 38 i T~ 40 i
ti DUSP1 )33k, SETA 25" 3 56 (i A p38 MAPK
i PP 7] SB203580 Ak BRI p38 SRS 4, I

F ARG TE 1Y Duspl mRNA Rk, & 75 1K 40175 3
() Duspl 33k b 2 /38 4y i 1 p38 ¥ A T
MISHRA %5 4R E AR A 22 5% 60 min J /)y BUAK 41 41 v
DUSP1 [ 25 4 238 /K P38, (HU S PR FEAIG, B4R
5L DUSP1 ek Tt ANG PEFEAK T B B NO A%,

IR ST & B, DUSPL 7E 98AE S G I & &
FEEERPEE R . 76 TLR (8385 | i B s 4
L AR A0 B 38 Sy H e 4 B L I B R 4 A L AR
By, DUSPL 2 51895 T #i i s34k . & & Mk
A A Al A2, 0T 5 20 B B e PR 1 & AR
KEA X AT, AR RNA T A Xt
DUSP1 7E B4 175 T 1 W5 40 it 98 i 52 o7 Hp 119 76 1F
T T ATEITIE Duspl Fib )5 K I, A
B NC 41, % RAW264. 7 4l it v TL-18 1) mRNA
FEIRFNr WK B S 34, TNF-o (9 mRNA 223K F143
IWAIKT-RA 5 R, R4 1110 () mRNA 35 TG B 2k
A5 AR TL-10 19 43 W6 7K SF- WY S8 16 . BE A3 i 92 42 7
DUSP1 F %5 1 9415 P38 MAPK 3 & 845 LPS i S
F) L I AT SR S E . TALWAR 25 4[58 78 LPS il
W Duspl ™ /0N BB B K VR A9 5 v 40 P 3 R R
(reactive oxygen species, ROS) #7724 fll HIF-1a ik
W, DUSPL @+ 85 p38 MAPK (1% PEEy ROS =
AR HIF-1o 35, SEMTA- 5 LPS J13%5 HE /Y IL-18 (1)
e SEANZR (1 FK39 0. SMALLIE 25§73 LPS 413
(1) Duspl ™ /]n U6 4 UR A 5 W 41 e TNF-oc 1 1L-10
() mRNA I8 14 % ik 7K F F+ &, DUSP1-p38 MAPK-
MK?2 {454 e 3 5o 98 455 RNA 4545 2 B8 B 1 36
( tristetraprolin , TTP ) 1% 3% 35 F1 B 1 5 & 1 % 7 mRNA
RS R IR T A M PR i ik . 5 TLR FLAR 5 5
(14 W5 200 2 A s 1 AN TR A2 , T4 Duspl &3R5, Bkt
4 RAW264. 7 4 fifd v TNF-o FY 32 35 143 W6 1 1) 5
o 1E4%32 LPS FUS , Duspl ™ /INGUR IR B W41 it
Tnfa mRNA [1)5) FEFRANAEHE 52 LPS JIBUE (1) 50
B, 1110 () mRNA 223K 7K P W 47282 5 T LPS H3 Y
P AR /N FROR TR 20 AL 5 78 LPS JIUS 1 Duspl ™ /)N
SRR LA L rh Tnfa mRNA R IAAR T BF A= BU2H 1Y
JR R AT BE SN i [L-10 X% Tnfa 2235 B9 HIA 52,
HAE LPS #3822 15 45 T BF A T A Duspl ™~ /N UK R
B4R 1IL-10 h R AR GE 92 B 2 38 n LPS 75 3 /Y
TNF-a [ mRNA 315 i, T4 Duspl KikJg,
B RAW264. 7 4l b TNF- (1) mRNA 3235 143 1
TRV B B A AT RS TL-10 3G %6, 4 ¢ DUSP1
PES B A S RAW264. 7 5 40 | A 48 i A
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KA T B W HARLR A fr itk — 25T
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