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Background and Objectives Peroxiredoxin (Prx) is an antioxidant enzyme involved in sig-
naling pathway. Prx2 is the most abundant in mammalian gray matter neurons and has protec-
tive role under oxidative stress. MUCSAC and MUCS5B are typical mucin genes in human air-
way epithelial cells. Even if free radicals play a key role in chronic respiratory inflammatory
diseases, the effects of the Prx2 on mucin expression and oxidative stress are not clearly known.
The purpose of this study is to investigate the effect of Prx2 on lipopolysaccharide (LPS)-in-
duced MUCS5AC/5B expression and reactive oxygen species (ROS) in human airway epithelial
cells.

Subjects and Method In NCI-H292 cells and human nasal epithelial cells, the effects of
Prx2 on LPS-induced MUCS5AC/5B expression and ROS production were investigated using
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6-well plateo]] 1x10° cells/well®] == AR 3587 A+
T3z 0] FHMAFI|F oF A3 (human pulmonary muco—
epidermoid carcinoma cell line)Ql NCI-H292 A|E(Amer-
ican Type Culture Collection, Manassas, VA, USA)E 4
F3 & 10% fetal bovine serum (FBS) (Hyclone Laborato—
ries Inc., Logan, UT, USA), 100 ug/mL streptomycin, 2 mM
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L-glutamine™} 100 U/mL penicillin®] £°J7F RPMI 1640
v A (Invitrogen, Carlsbad, CA, USA)S 5%2] o]Atsleki
o} 95%2] AtE A 5& IE w7l 37CE FA
sto] wijeksialch 75%7FE iRt Ali2E 0.5% fetal calf
serum®| Z3HEl RPMI 1640 HHA| 2 vFH 24A17F vfjoFstal,
o]% FBS7} 3£3tEA] ¢k A% RPMI 1640 HiAIE AHE
5ot
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slo] mesholl ofatsielet. SNt A sE 24-
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growth supplement (5/500 mL of medium; Cascade Bio-
logics, Portland, OR, USA)®} EpilLife medium (Cascade
Biologics)ll A B}t
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Reverse transcription—polymerase chain
reaction (RT-PCR) £4]

RT-PCR kit (Roche Applied Science, Mannheim, Ger—
many)® 2= RNAE 5743+, GeneAmp RNA PCR
cored kit (Roche Applied Science)® X-= RNAS cDNAZ
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% Trizol® (Molecular Research Center, Cincinnati, OH,
USA)Z & mRNAE F=Z3}3th MUC5AC mRNAo|| ozt
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green®] ¥ 1% agarose geloll H7195S Aldfste] 5
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5to] w(band)2] AI71E RBP4 0 & EA519) 0, glycer—
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A|71€} Blatste] MUCSAC A-4keF MUCSB &84
AL Z¥7F ARl gho &2 e Sl

Real—time PCR -4
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o} A& PCRE CFX96 real-time PCR system C1000
thermal cycler (Bio-Rad)Z 95°Col|A 10%7t ¥HAd(denatur-
ation)& A 60°CollA 527t ZdHannealing)?h-5-= A7l
% 72°ColA 1027 A% (extension)dH-s- 3FAL, Y I
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Table 1. Primer used for polymerase chain reaction amplification

Peroxiredoxin 2 Suppressed MUCS5AC Expression I Kim JH, et al.

Enzyme linked immunosorbent assay (ELISA) &4

ELISAH-E o]-&3}0] MUCSACS} MUC5B2] etk o]
S ST vk Aol AlmE A2 ¥ lysis buffer
(50 mM Tris- Cl [pH 7.5], 1 mM ethylene glycol tetraacetic
acid, 1% Triton X-100, and 1 mM phenylmethylsulfonyl
fluoride)= TS 2e]sto] AFst3ITt 96-well platee]l 5
=39 T 100 ugs Al 40°CollA] Axd wj7iA] 7)ok &
plateE PBSL.2 33] A|&5F3tt 2% bovine serum albu-
min® 2 Ao A 1A} FeF Apehsto] v]So]4 A9t W
A5tHom, PBSE 33 AJ&3E o2 0.05% Tween 20 S5
3t PBSo| 1:2002.2 3]4)%H MUCSAC, MUC5B eiehuy
2 x}8}A4|(Santa Cruz Biotechnology Inc., Santa Cruz, CA,
USA)Z HH-3-A1Zith ThA] PBSE 33] A28t & HRP-con-
jugated ©]x}Fe}A|(Santa Cruz Biotechnology)S 0.05% Tween
202 $H4-3F PBSO] 1:50002.2 3]45}ke] zt wellol] 73}
B, IAZF Fof Z- well& PBSZE 33] Al2513t) 3,3,5,5
—tetramethyl benzidine &S & EFAGE & IN-H,SO,Z2
FehA Tk 450 nmollA] ELISA reader (EL800™: BioTek
Instruments, Winooski, VT, USA)& AFg3dlo] S35 =
2 &

g 5, FETHO 2 vuje] oL Yol

Flow cytometry 4

WAyt ggaka o 4L 916l flow cytometry$<
AFg-3HATE HAF Aol 50 uMe] 2,7-dichlorodihydroflu-
orescein diacetate?} aredox—sensitive fluorescent dyeS
408 Zot A2)3t 3 PBSE 33] H|A5HTh Flow cytome-
tryE AIRFSE7] A 0°CY 1 mL PBS suspensionfA] A&
Skt Accuri™ C6 Plus (BD Biosciences, Franklin
lake, NJ, USA)oll4] 488 nm excitation beam< ©|-&5}o]
flow cytometryS A3}t A15+= 530 nm £ HI=S
o] gslo] &3 0m, 500071 A|2Eof|A] ST FFE
Hit-& 7|&F0 2 Att) Prx29t ofg71R] d4ksl E4o|
LPSe| &3l F=%= ROS Aol nA|= F3FS dotr 7]
13l B NCI-H292 A|229} Fa) ufobA| ol 4] 2}2+ o
£ 5%(0.01, 0.1 png/mL)9] Prx2%} 50 mM2] N-acetyl-

Gene Primary sequence Annealing temperature (°C) Product size (bp)
MUCS5AC F: 5'-TCA ACG GAG ACT GCG AGT ACA C-3’ 60 130
R: 5'-CTT GAT GGC CTT GGA GCA-3’
MUCS5B F: 5'-CAC ATC CAC CCTTCC AAC-3’ 60 245
R: 5'-GGC TCATTIG TCG TCT CTG-3'
GAPDH F: 5'-CCTCCAAGGAGTAAGACCCC-3’ 60 145
R: 5'-AGGGGTCTACATGGCAACTG-3'
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cysteine (NAC), 100 nM2] dephenyleneiodonium (DPI), 30
uM®] apocynine AAA3E 1A]7F &9 100 ng/mL =2
LPSE FoJalgith LPS #Z] 308 29| flow cytometry=
A&kl ROSE &7ttt

5 A

54 A2lE Windows& SPSS version 22.0 (IBM Corp.,
Armonk, NY, USA)<S AHE-8ISIth e AE2 pglol 0.05
mRkel A5 ot Ao = Aske] Student t-testE ©]-&

shelch
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MUC5B ¥&o]| Prx27} u]): B3k

NCI-292 MZA LPSZ =% MUC5AC} MUC5B
Wrao]| Prx27} v+ 4932 RT-PCR, real-time PCR¥}
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= MUC5ACS] mRNA &} ol o] 242 Prx2
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(Fig. 1A and B). 3FA]9F NCI-H292 Aol 4] LPSE S-=%
MUC5BS] mRNA H&a} JoHctulo] g2 Prx2E %A
23t oA FARH o= o] ¢l= W3} §ldichFig. IC
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Fig. 1. The effects of Prx2 on LPS-induced MUC5AC and MUC5B expression in human NCI-H292 cells. Prx2 significantly decreased
LPS-induced MUC5AC mRNA expression in reverse transcription-PCR, real-time PCR (A) and glycoprotein level in enzyme-linked im-
munosorbent assay (B). However, Prx2 did not have an effect on LPS-induced MUC5B mRNA expression (C) and glycoprotein produc-
tion (D). Bars indicate the mean#standard deviation. *p<0.05 compared with zero value; tp<0.05 compared with LPS (100 ng/mL). Prx2,
peroxiredoxin 2; LPS, lipopolysaccharide; PCR, polymerase chain reaction; GAPDH, glyceraldehyde-3-phosphate dehydrogenase.
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Fig. 2. The effects of Prx2, NAC, DPI, and apocynin on LPS-induced ROS produnction in human NCI-H202 cells. Prx2, NAC, DPI,
apocynin significantly decreased LPS-induced ROS production in flow cytometry. *p<0.05 compared with zero value; tp<0.05 compared
with LPS (100 ng/mL). Prx2, peroxiredoxin 2; NAC, N-acetylcysteine; DPI, diphenyleneiodonium; LPS, lipopolysaccharide; ROS, reactive

oxygen species.
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Fig. 3. The effects of Prx2 on LPS-induced MUC5AC and MUC5B expression in human nasal epithelial cells. Prx2 significantly de-
creased LPS-induced MUC5AC mRNA expression in reverse transcription-PCR, real-time PCR (A) and glycoprotein level in enzyme-
linked immunosorbent assay (B). However, Prx2 did not have an effect on LPS-induced MUC5B mRNA expression (C) and glycoprotein
production (D). Bars indicate the meanzstandard deviation. *p<0.05 compared with zero value; tp<0.05 compared with LPS (100 ng/mL).
Prx2, peroxiredoxin 2; LPS, lipopolysaccharide; PCR, polymerase chain reaction; GAPDH, glyceraldehyde-3-phosphate dehydrogenase.
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Fig. 4. The effects of Prx2, NAC, DPI, and apocynin on LPS-induced ROS produnction human nasal epithelial cells. Prx2, NAC, DPI,
apocynin significantly decreased LPS-induced ROS production in flow cytometry. *p<0.05 compared with zero value; tp<0.05 compared
with LPS (100 ng/mL). Prx2, peroxiredoxin 2; NAC, N-acetylcysteine; DPI, diphenyleneiodonium; LPS, lipopolysaccharide; ROS, reactive

oxygen species.
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