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(WBE ) BH SHTE R (PQ) Yeapiit I Az 41y KCa3.1 X NLRP3 4 AE /MA A i 1
. J7E  ROMNRESE AS49 4, 23 Xt R4, TRAM-34 (KCa3.1 FR:SHmEIFR ) 4. PQ 4k
PQ+TRAM-34 #H. 5 Yk 41 i KCa3.1 (45 4k. Western Blot ¥illl NLRP3 4 it /IMAAH 56
& NIMA HICHHEE 7 (NEK7) A MRK . NN 71 AR 4k Fb (o2 5 B ARt ] ke
B PRk, R BV RN AS49 41 YLEE ., KCa3.1 FIKH %N, Western Blot
5 RN PQ LB S, AS49 41l N NLRP3 A& AF/IMA ( #HEF 1 NLRP3, ASC. Caspase-1) &
NEK7 50 S Ih e 5 #09] KCa3.1 J5, NLRP3 484 /MA K NEK7 ikl ; H2E S HA ST
2f 74 L [NLRP3 2 [F/( NLRP3/ B -actin, % JZH LA il 50 20 L JLmg2H L e 25 + 3015140 ): [(0.02 + 0.00)
vs (0.03 +0.00)vs (0.74 +0.00 ) vs (0.32+0.01 ) ] ; ASC ZHH (ASC/ B -actin, XJ AL HLAMHIFI 4L EL
YRR YL EE + RIFIZE ) o[ (0.12£0.01) vs (0.11£0.03) vs (0.46+£0.02) vs (0.17£0.03) ]
Caspase-1 #51 ( Caspase-1/ B -actin, XJ fEZL FE A4 e Gy 540 H e 35 + MfI5R12H ) :[(0.05 + 0.00)
vs 0.04 +0.00) vs (0.34+0.03) vs (0.15+0.01) ;NEK7 #[9 (NEK7/ B -actin, X R b YeREH L
YU+ I FIZL ) < [(0.38 £0.03)ws (0.83 +0.02) vs (0.51 = 0.01), ¥ P<0.01], Fb €8 146 ) 5 5 2
7 PQ b T 20 A P AR B I R I, k) KCa3.1 A4 B T Bl b s HERES
TleE S CXF IR HE YL TR 4L F e 75 + SR AI4L  [(1.00 +0.00)vs €0.60 + 0.05) vs (0.86+0.02), 3
P<0.01]. #i® PQ W#)E, FIABMIE KCa3.1 (RTINS T4, T NEK7 ik, Mk
% NLRP3 RAi/IMA, (RUEIEF i &4 .
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[ Abstract] Objective To explore the effect of KCa3.1 activating NLRP3 inflammasome in
paraquat PQ treated-alveolar epithelial cells. Methods The A549 cells were cultured in vitro and divided
into the control group, TRAM-34 (specific inhibitor of KCa3.1) group, PQ group and PQ+TRAM-34
group. The expression of KCa3.1 was detected by immunofluorescence in A549 cells. Western blot was
used to detect the level of the proteins related with the NLRP3 infammasome and NEK7 protein. And the
level of cell potassium was detected by cell potassium concentration kit. Results The level of KCa3.1
was significantly increased in A549 cells after PQ treatment by immunofluorescence. The expressions of

NLRP3 infammasome-related proteins (NLRP3, ASC and Caspase-1) and NEK7 protein were increased
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after PQ treatment, and the expressions of NLRP3 infammasome-related proteins and NEK7 protein
were decreased after inhibition of KCa3.1, and the difference was statistically significant [NLRP3/B-actin
(control group vs TRAM-34 group vs PQ group vs PQ+TRAM-34 group): [ (0.02+0.00) vs (0.03+0.00)
vs (0.74+0.00) vs (0.3240.01) , ASC/B-actin (control group vs TRAM-34 group vs PQ group vs
PQ+TRAM-34 group): [ (0.12+0.01) vs (0.110.03) vs (0.46+0.02) vs (0.17+0.03) ];Caspase-1/ p-actin
(control group vs TRAM-34 group vs PQ group vs PQ+TRAM-34 group): [ (0.05+0.00) vs (0.04+0.00)
vs (0.34+0.03) vs (0.15+0.01) ]; NEK7/ B-actin (control group vs PQ group vs PQ+TRAM-34
group);[ (0.384+0.03) vs (0.83+0.02) vs (0.51+0.01) , P<0.01]. The potassium level was decreased after
PQ treatment and the degree could be declined by the KCa3.1 inhibitor by colorimetric detection with
statistically significant difference (control group vs PQ group vs PQ+TRAM-34 group:[ (1.00+0.00)
vs (0.60+0.05) vs (0.86+0.02) , P<0.01]. Conclusions

intracellular potassium and up-regulate the expression of NEK7, thereby activate the NLRP3 inflammatory

The KCa3.1 could promote the outflow of

in PQ-induced pulmonary fibrosis.
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B Hhh (paraquat, PQ ) J& ) 32 1l H A0 A M4
IR PR B 50 S SR B, BRI SRR
W, M)z R4 ik PQ R JET I %
JRA U2 (B PQ RS IR R AL A 58
2 SR/ MASE N/ (NLR (ALR 5%
o). Bk (FATACEUIRE I ASC ). B0
47 T (caspase-1 oY, caspase-11) M I E HE &
&, TERR IR RUE A R S EH NS, i —
# 1G 1b caspase-1, f& #F IL-18 Al IL-18 A9 A% 24 B¢
i, Z5HURR SRR, KRB R P AR R
I NLRP3 RAPE/MAR 580G S S H LS E £
YAk kb2 ™ PQ A & R EUNLRP3 R A4/
AT S s ), (R PQ AN NLRP3 #&p/)N
TR ANERE , ABIESE B TERST KCa3.1 842 NLRP3 %
SE/IMATOS 76 B EABU A 4e b P OVER, 4K
PQ HHEEAIAY TR AR BEHL S RN SR
1 MRSF*®
1.1 FEiHA

PQ HrdfEfsh (25 Sigma AH)), KA (3£
GIBCO Al ), F-12K K77 % ( £ [E GIBCO &
A ), 0.25% [ (BTN A BEARARA ),
BCA HHWEEI & (_HIE S RAEYHARSA
FRZAH] ), NLRP3 PR (3£ Santa Cruz A H] ),
ASC #H H ¥k ( 3¢ Santa Cruz /A 7] ), Caspase-1
Uik ( 3¢ [F Santa Cruz 22 7] ), KCa3.1 5 H ¥ 1k
( % [ Sigma /A \] ), NIMA #H G H 7 (never-in-

mitosis A related kinase 7, NEK7) & (APl ( £
Abcam ), KCa3.1 15 TRAM-34 ( [ Sigma 7Y
A, BT O AIAF & (52 GenMed
Scientifics /3] ), DAPI Je(aik ( [if2a = KA
ARARAF] ), ECL &5 ( F[E Thermo AH] ).
1.2 A549 {HRERYIEFE

AS49 (il b Rz 40 ) 4 i T 55 E ATCC
IvHE. AS49 ARG FRTE S 10%FBS ) F-12K 355+
o, BT 37°C 5% CO, KiFefhi g%, R,
FRANIE K 2] 80%~90% )25, H 0.25% FRAEHH L,
12 AR R . SRS EOH AN Tk g b 2
1.3 AR R A

TRAM-34 J& KCa3.1 4 HIF 7. 4
PL1x 10°/mL /0 FSfLiH, & T8 RR b i
%24 h, FEREFRIL, A1 mL HEEC LG R 5
JE. ANMISY A 4 4 RHIRZL . TRAM-34 44, PQ 2 %
PQ+TRAM-34 41 X HE AT - TRFIRALBE TRAM-34 41 :
A TRAM-34 (10 pmol/L ) ZbFH 24 h, PQ 4H : #R
PR ZH mr AR ST S AR £ 1Y PQ WRIE (800
pmol/L ) BNtk i 51800 umol/L 1 PQ &
AEFRZ AL 24 h, PQ+ TRAM-34 #H : TRAM-34 Fiikb 3
24 h )5, 800 umol/L #Y PQ ¥V ALFHAM AL 24 h,
1.4 REWHKN KCa3.1 HFRiEX

Ritigh (oK), BB TE2H -L- i
AT, 37°CIR4E 15 min, PBS k. 40 ML)
1x 107 BEFLEI7EDE A b, B FosFLN, B53R%
Wi g% 24 ho I 22 W & € 10 min, PBS PR 5
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min x 3 X, B A E A 60 min, —HiiFE (KCa3.1
WeREH 1:100 ),4°CiE7R o YRR PER 5 min x 31K,
POGHRICH —PUEE 60 min, PEIRIRPEL 5 min X
3o MEIEH FINAE R (BAPHICEE KA
A, BRmassiq, ke 20Ot R4 Wi
TARER .

1.5 Western Blot 7774 pE 8K EBHIRIE

FIEUE 1.3 S2E0 TR FRANM S, SR A Y
M, R BCA ERINA AW, BN
A 12 ug #Eah, MUK, fHYE (300 mA) FZHE 1 h,
A E P, B 1R, AEln—4t (HH NLRP3
WelE R - 1. 1000, ASCHEE R « 1: 800, Caspase-1
WPE R : 1:800, NEK7 ¥EER - 1:1000). 4°CHEIR,
R, VR, AL, EWREEIK 2 h; R, &
JEBLA AR ROEE (ECL) A,

16 HAEAHEFHETK

21 0 T R R AR A L v R IR
S F FH DU R O e B A5 1 R 5 e VR AR R
MR GY, 75366 T R I e e i
(4 78 A T I At TP BB RS U B, HEAR 1.3 5
B 5 uk AL PR MG R, 0 AT B R A v v A
A BREEE AL, FROIMAE B, A, 4°C 300
g B0 5 min, 3 IEW, AR, =, 4C
FE 30 min, 4°C 16 000 g #.0> 10 min, B W
FRRUEE S, AR, 436G RN 2 OD 1,
THAERE AR
1.7 Hitr=EFH*

B A B ) 20 BT R SPSS 20.0 Seit#kif, &
JHEEL + PrifE2E (Mean = SD) Ron, ZAZIEL
BRI T 22500, LRI LLECR H LSD-
K8, DL P<0.05 W2 HAGTE XL

2 &R

2.1 PQ#&F/5 KCa3.1 FRiLEHEE M

TRING IR AS49 AL, o okt IR 5 04,
G REDEE T AN AS49 4N H KCa3.1 ARk, 4
R AT DLAE YL KCa3.1 Zak A e hn, DL 1.,
2.2 ##) KCa3.1 j3, NLRP3 HREE/MIEiE T

Fa gt PQ YLag iy b K 4L ( AS49 4 il ) A
AU, [R5 5 KCa3.1 # il 5] TRAM-34, W% 4
Jfl NLRP3 4 5 /MBI b, 2553 B, PQ At
FEJS, AS549 4 il ;N NLRP3 48 5iF /M4 B 380
FHIT KCa3.1 f5, NLRP3, ASC, Caspase-1 ik

DNA FikE A7, KCa3.1 FkBEEIOE. XA (A-C)
UL KCa3. 1 JE K. JedEdl (D-F) 4 PQ HiE, KCa3.1 %
FRWT I, (% 400)

B 1 i As49 4l KCa3.1 Y254k
Fig1 The expression of KCa3.1 in A549 cells by immun of
luorescence
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Fig 2 The expression of NLRP3, ASC, Caspase-1 detected by Western blot

B (E2), ¥l KCa3.l 2 518% PQ Hhiisk
S NLRP3 S 9 /IMATL I
2.3 M4l KCa3.1 /5, BEFRETHE

I FEL 200 e 0 5 - A € A T 3 5 5 S
LN AR, S5 BN, PQ ALFR S A Y
BRI R R, AP KCa3.1 J5 40 A P B S T

TRE k> (B 3), BB KCa3.1 iliEZS Y PQ
A N AN
150~
S
“ 1004 b
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B3 A549 N T L
Fig 3 The level of potassium in A549 cell
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24 PQHEHFNEK7 RiLAEEE M, HATEES
KCa3.1 i
& H Western Blot K Il NEK7 9 £ 15, 45 %
R, 5N IRAAI L, PQ 4 7 NEK7 ik B T+,
0] KCa3.1 J& NEK7 kBB TR (K 4), 138
NEK7 Al 5625 PQ T NG LF4Edk, I T gz
KCa3.1 #5.

a
: 5 o
8 <
X b
£
B
o -
20
2 0.2:
o}
B-actin — — e L4 }

0.

5 CTL 4116#% 'P<0.05; 5 PQ 41Lb#x% ,"P<0.05
4 Western blot il NEK7 £ (1365745 4k
Figd The expression of NEK7 detected by Western blot

3 it

PQ 2K Iz i FH I —Fh = B2 2 AR B,
EREPEZR WP EEET N EEER, PQ
e, MR AR RS, PEE6h N
90% BRGNS SE A, 5l
AR A AL, R E T ST R O
HAG PQ Hap A Fr St R 259, TR i tAR R
HIR, BERILEEIL 50% ~ 80% LA I, miT
fEh &M, 76 PQ e M (2 h) KEUMAHL
IR E Qe SR AT A, S A b RE L R it £F
Hefbrya sh M. W RH Lk PQ HhER S5 i ] T £F
Aufb i) A, R PQ i EE B FIRIE 3R 14 G5,
LRy PRI PR AR A

GAE/IMATE: 2002 AEBE B IR AL, BREL S R
JEZEATIT T s . M2 25 S, &
E/IMATT AR S S s, JCTE M capsase-1 BfRZY
A TR YERY capsase-1, HXF IL-18 Fl IL-18 Fif
W, (RS EANEAL, S5 RAE R
UB ) SEARSR,  RAE/IMA S i e 1Y) 56 R A9 31
ML, T NLRP3 45E /MASR DL NLRP3 45 FIFE
BRI SAE/IMAE, BRTGEMRKZ . H 50
PIRAH IR Z AT/ IMA . W5 e AR A PR 21
el B AR R P, NLRP3, IL-18 . IL-6 M
capsase-1 ZKF-BI @ ki 1, 4l NLRP3 408 /M
BRI AL R Y, FEANTRIR A (R E R |
RS ) B AEfb i rh, IhZH 2R E
W20 P A NLRP3 A5 /MA s U ST
7R, NLRP3 SAE/IMA ) S5 S0 X A oA [

AR 2O Y AT UESE T A Y
FEATI T B 40 P NLRP3 48 /MA R 80% . (1
J2TE PQ HEEJE, NLRP3 48 P /M 4 fa] 340055 i AN
A,

NLRP3 RAE/MEMBG E— M2 ZHE, £
AR A . R R, &L NLRP3
SAE/IMATETE th R 55 L FAER, 38— 5
% TLR4 55 i, R4 %M « B (nuclear
factor-« B, NF-k B) #i5/ F IL-18 ZF Rk
FRAE, R YT R A B B s B AR S A
NLRP3/ASC/pro-caspase-1 & [ & & K 00 41 %% 7%
fk caspase-1, fie #F IL-1 B &5 g 2B i "' H A
T NLRP3 R/ IMABIE LI A58 42 TP e 28 — A%
Y, FEAREAMPEMA (reactive oxygen species,
ROS) THi., ¥ BT 4R 40 M PN A0 B8 74, hi
B F AN X =S TR A L [Rad £ U, g
Horp KA BRI A] iy KCa3.1 5] %k, KCa3.1 123
ITFL AT e A2, R Ca2' #%
SN (o SO N 0 I e o A ER A SR ol
WSS 2 50w, EINEE . TR miE
LELFh NG oh 2 AR RBL, PQ HEEE, K
ST ZH 41 KCa3.1 Rk B, 457 KCa3.1
SRS TRAM-34 J5, 27 4 Ak 72 5 0 S o 4%
P SCERAGE SRR - AR SAZ AN P9 P KCa3.1 1Y
WorE B ARBRES T AN S R B NLRP3 RAE/MARY
Wi, DD RAER TR P, EE N, PQ R
B Ji NLRP3 R AE /MA 1) 5 5 #7625 5 KCa3.1
Ao AR, 1 PQ Jerg Ay i b Kz 40 i N
Wi KCa3.1 J, A0 N BB F Ao, NLRP3
RAE/NRBEIE TR Mk, PQ 5, nIAELF
£ KCa3.1 B IS (R A B 1o, iF— 230
NLRP3 RIE/MA .

NIMA #H & # P/ 7 (never-in-mitosis A related
kinase 7, NEK7) J&—Ff ELA 45 40 i A 3 . A i
YA 22 53 BE D) RE N 22 52 | 95 2 TRV . NEK7
ENRZ R s i, il PSRz 3k P
Gabriel 25 ™ BF5¢ & B8, NEK?7 2 40 s 9 41 55 14
UL TS NLRP3 AE/MA I SCHE AR 11 . LPS il b i
/N EA, 25T ATP ARBR, w] LB B3
NEK7 1 NLRP3 #4545, #Emifie i NLRP3 4 4E /s
IR A PRI LHZEFNIETS , hFE NEK7 J H iR ad /s
SR 4t A B S i NLRP3 SRS /IMA RIS
i caspase-1 S IUETGHIL . IL-1 8 FikBH & Nk, #F
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