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Table 1 Sequences of primers used for the amplification of PCR

Primers Forward Reverse
B-Actin 5' GGCTGTATTCCCCTCCATCG 3' 5' CCAGTTGGTAACAATGCCATGT 3'
iNOS 5'GTTCTCAGCCCAACAATACAAGA 3' 5' GTGGACGGGTCGATGTCAC 3'
GSNOR 5' GTGGAGAATGCAAGTTTTGTCTG 3' 5' CCCTGAGTGACCCTTATTTTCTG 3'
IL-6 5' TGGAGTCACAGAAGGAGTGGCTAAG 3' 5' TCTGACCACAAGTGAGGAATGTCCAC 3'
IL-18 5' GCTACCTGTGTCTTTCCCGTGG 3' 5'TTGTCGTTGCTTGGTTCTCCTTG 3'
TNF-a 5' GGCAGGTTCTGTCCCTTTCACTC 3' 5' CACTTGGTGGTTTGCTACGACG 3'

1.4 Western blotting &

4 RIPA Z4#3(50 mmol/L Tris, 150 mmol/L
NaCl, 1% NP40, 0.1% SDS, pH 7.4) T vk L %4
20 min, B0 (12 000 g 5 min, 4C)H L3, A
2 x FFEGE PP I EORE i, 100°C N A 15 min S5
H 10% SDS-PAGE 43 &, HLE % 81 % NC i |
(350 V/100 mA, 2h), 5%MiAEEIH 4] 80 min J&5
AN —4%0i, 4CHFE &, TBST(TBS+0.05%
Tween20)PEE 3 K, FEK 15 min, 2R 5 MA P,
FURWFE 1 h, TBST BEME 3 X, HEX 15 min, A
Ja AT RGN, 2 R 45 B A8 ] Photoshop 4
AT 53 HT.

1.5 HitHth
LI TR « + s RO, AL LR

KH ¢ 5, P<0.05 A%l B B & 2.
R R
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RFERINERRFKIETIA

LPS 54405 R 1 (P I B RE 5 U RAW264.7 [
W 40 LI JRE SN, FE 53 22 B S AH G R 7 1 7
Az, Ho NO [R5 HERE S0 I B I R A R g BA K
Go 9% A0 L R T A LA AR RIS, ARSI =
26 7 A ST P O 4 R 18 ik LPS/IFN-y ]
RAW264.7 5 304H i N B4R 1) 8 1A AL KT T
m AEARWET, BATTHE—PAE ] LPS/IFN-y 4b
%S RAW264.7 HF NO =42 (K 1a), [A I K30
iNOS ] mRNA 7EAEE S 6 h W3 T, JHREE Ak
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Fig. 1 GSNOR expression was downregulated by LPS inflammatory stimuli in RAW264.7 cells
(a) RAW264.7 cells were stimulated with LPS/IFN-y for 24 h, then incubated for 30 min with DAF-FM DA. Cells images were captured using an
Olympus FV1000 confocal microscope. (b, ¢) Time course effects of LPS/IFN-y on iNOS (b) and GSNOR (c¢) mRNA were quantified by Real-time
PCR. (d) Expression of iNOS and GSNOR were detected by immunoblotting after treatment with LPS/IFN-vy for 24 h. Actin served as a loading control.

n = 3. Values are expressed as x + s. *P < 0.05; **P < 0.005; ***P <0.001.
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Fig. 2 MAPK and PI3K pathways mediate the
downregulation of GSNOR by LPS in RAW264.7 cells
(a) Raw264.7 cells were pre-treated with U0126 (MEKI1/2 inhibitor,
20 wmol/L), LY294002 (PI3K inhibitor, 20 pmol/L), SB203580 (p38
inhibitor, 20 umol/L), sp600125 (JNK inhibitor, 10 wmol/L) and PTDC
(NF-kB inhibitor, 100 pwmol/L), respectively, for 30 min before LPS/
IFN-y stimulation, then GSNOR mRNA was quantified by Real-time
PCR after 6 h. 7: U0126; 2: LY294002; 3: SB203580; 4: sp600125; 5:
PDTC. (b ~d) Dose-dependent effects of U0126, LY294002, or
SB203580 on GSNOR mRNA. n = 3. Values are expressed as x + s.

*P<0.05; **P<0.005; ***P<0.001.
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55 I T4 T GSNOR (14 401 i 7510 Ak B A8 0% 11 55
TSA X IX AN FAE K1~ I s A 5a, b).  BUAR
GSNOR I A A% 5E 43 0] TSA Bl
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Fig. 3 GSNOR suppresses cytokine expression induced by LPS in RAW 264.7 cells
(a~c) Effect of GSNOR inhibitor (33 wmol/L) on the mRNA level of IL-18, IL-6 and TNF-a after treatment with or without LPS/IFN-y for 6 h. (d)
RAW264.7 cells were transfected with a GSNOR expression vector or vehicle for 48 h, then GSNOR mRNA was quantified by Real-time PCR. (e~ g)
Cells were transfected with GSNOR expression vector or vehicle for 48 h before LPS/IFN-y stimulation, then the mRNA levels of IL-1g8, IL-6 and
TNF-a were quantified by Real-time PCR after treatment with or without LPS/IFN-y for 6 h. n = 3. Values are expressed as x + 5. *P < 0.05; **P <

0.005; ***P < 0.001.
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Fig. 4 Rescue of GSNOR by the anti-inflammatory drug trichostatin A (TSA)
(a, b) RAW 264.7 cells were pre-treated with or without TSA (200 nmol/L) for 20 min and then treated with LPS/IFN-y for 0, 6 h and 12 h. mRNA
levels of iINOS (a) and GSNOR (b) were analyzed by Real-time PCR. [ : LPS; [ : LPS +TSA. (c¢) The level of GSNOR was detected by
immunoblotting after 24 h treatment. Densitometric analysis of immunoblotting was shown as fold-induction after being normalized to untreated group

in bottom panel. Actin served as a loading control. n = 3. Values are expressed as x + s. *P < 0.05; **P < 0.005; ***P < 0.001.
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Fig. 5 GSNOR is involved in the regulatory effect of TSA on inflammatory cytokines
(a, b) RAW 264.7 cells were pre-treated with or without GSNOR inhibitor or TSA. mRNA levels of IL-6 (a) and TNF-o (b) were quantified by
Real-time PCR after treatment with LPS/IFN-y for 6 h. n = 3. Values are expressed as x + 5. *P <0.05; **P < 0.005; ***P < 0.001.
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GSNOR: a Novel Regulator of Inflammation”
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Abstract Regulation of inflammatory cytokines is a critical stage in inflammation, an important factor in
autoimmune disease and cancer. Nitric oxide (NO) is known to be an important regulator of inflammatory
cytokines, however, most existing studies focus on the role of NO synthesis in the regulation of inflammatory
cytokines, and little is known about the role of NO metabolism. Since S-nitrosoglutathione reductase (GSNOR) is a
key protein in the control of NO metabolism, investigating its role in inflammation will be important for
understanding the role of NO metabolism. Here we found that GSNOR transcription and protein expression is
downregulated by lipopolysaccharide (LPS) in RAW264.7 cells, an inflammatory cell model. Inhibitors of
MEK1/2, p38 and PI3K significantly attenuate the decrease in GSNOR transcription. Furthermore, inhibition of the
enzyme activity of GSNOR promoted expression of LPS-induced inflammatory cytokines IL-1@3, IL-6 and TNF-q,
whereas overexpression of GSNOR had the opposite effect. The anti-inflammatory drug trichostatin A (TSA)
rescued the downregulation of GSNOR expression by LPS. Furthermore, inhibition of GSNOR impaired the
anti-inflammatory effect of TSA by increasing the expression of IL-6 and TNF-a. In conclusion, our work reveals a
new mechanism used by macrophage cells to enhance the inflammatory response by simultaneously upregulating
inducible nitric oxide synthase (iNOS) and downregulating GSNOR, thus expanding our understanding of NO
metabolism in inflammatory responses. This study shows that GSNOR is a novel regulator of inflammation and
may be a potential target for the regulation of NO-mediated inflammation.
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