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Abstract: To study the infection of porcine epidemic diarrhea virus (PEDV) on expression activity of sodi-

YR E M. 2021 -01-19
HATH . BRI R4 E B H (G20190022030) 5 Hr e @ e H A L 45 & T (XDJK2020RC001).
TEH WA 2, WA, RN WAL Yem K e F BT 5%.

EAEVEE . WL, H¥Z.



% 4 4 B, F . BATREBRAREEM LM 2 Na' /H R % NHE3 MR TH 71

um hydrogen exchanger 3 (NHE3) in Porcine intestine epithelial cells J2 (IPEC-J2), IPEC-J2 cells were
infected with PEDV and cytopathic effect was observed. The concentration of intracellular and extracellu-
lar Na= after PEDV infection was detected by flame atomic absorption spectrometry. Western-blot was
performed to detect the expression of total NHE3 protein and membrane NHE3 protein after PEDV infec-
tion. The results demonstrated that IPEC-J2 cells showed a typical cytopathic effect of shrink, elongation
and fusion at 12 hours after PEDV infection, indicating that the model of PEDV infection was successfully
established. The intracellular Na= in overexpressed NHE3 group, interfered NHE3 group and PEDV in-
fected group gradually decreased, while the extracellular Na* gradually increased. There was no signifi-
cant change in expression of total NHE3 protein in overexpressed NHE3 group, interfered NHE3 group
and PEDV infected group, but the expression of membrane protein NHE3 in interfered NHE3 group and
PEDYV infected group was significantly lower than that in overexpressed NHE3 group. Meanwhile, com-
pared with PEDV infected group and interfered NHE3 group, the expression of membrane protein NHE3
in interfered NHE3 group was significantly decreased. This study verified the decrease of NHE3 activity
and expression after PEDV infection at the cellular level, which provides a reference for exploring the
mechanism of diarrhea caused by PEDV infection in newborn piglets.
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AT Y B TS (Porcine epidemic diahorrea, PED) J& i ¥4 i 47 1 18 75 7% 7 (Porcine epidemic diarrhea
virus, PEDV) 51 5 i — Fh 2P 5 B B fil 1 B 30 A% e = L G DR AR DA o | 7™ o KRR I TS5 R K
NEBREAEDT . 2010 4EE . RE KR L PED B . SEIEHE LR R LET R, YA
HAHKFEIE 100%, EME RPYAFME. 4 2013 45, EEH PED AW M Z Hsfr. 4%
B 3% 48l s OO AT <L koAb, HBRS S H 350 K T PEDV [ & Bk 2 K, 4 2Bk 3R L 1
BT

Na™ /H™ 2 #e#% 3 (Na” /H" exchanger 3, NHE3) J& T SLCIA K&k, A4 T ME L, T80
Bt Na b ey fEIE R A MBS T . NHES /4t SN Na™ S5 s H s, ¢t
Jon T % Na™ Wi, 3fF T 0I5 35 B0 R, 38 i 308 K A g st it O A R S MR B W iR pHL AR
AR SCHEAE T BEIE R, NHES ™ /N B i 3 A0 B 0T A7 AR W B B O BB R 4 R N U
Vo ERELST L MBS Y T A R L AT A — S R AR T AN, B b B AN A G B T
T K B iz AR 1 2 ik R MR 23 R R SR 0 . S BOUKRTHL AR T (Na ) 1 MR 43 8 A2 B, AT 5
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FEAM T . BATH A PEDV B4 TPEC-J2 4 )5 . Kl NHE3 19 ¥ & H 8 [ R IB L. 5
NHE3 5 PEDV /& 4L Z [0 ik &, LUHIN PEDV L7 A I8 T HLHI T 5% 28 7 Hfif.

1 Me57FE
1.1 LI

LIS B A ML (VEROD , iR 2% b [ SR 5% F2 ) O/ o0 s TPEC-J2 4, Bl RRAEYHEARSA
FRATF ; PEDV CV777 # i PG pg K24 1% Ye i 2 30 = i AR 47 s DMEM K37 36, % 8% %, Roswell Park
Memorial Institute (RPMI) 1640 5573, 32 Gibco 24wl s WG4 M . [ R /RBHEARA R s NHE3
) sIRNA T4 B RS A YR R A A # g, b XS YBEARFRA A Bk s
M&, LB it KRB A BRA Fl s pEGFP-N3, pEGFP-N3-NHE3 J& H1Z 52 50 = 1 W - 77 RIPA 41 ifg
LR BCA Rl B ik B2, B3 = RAEWHR ARG A A & A B § 7, Sulfo-NHS-SS-Biotin,
APExBIO Al B4t NHE3 Z bk, & HEmEY TEARA R ; APt g-tubulin ZESLIK, F
PiE HRP Ik 1eG, F4iR HRP MEK G, s =& A HE ARG R A .
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1.2 XWHE
1.2.1 PEDV &% IPEC-]2 % &

B IPEC-J2 4 LABEFL 1X10° 41048 FE e Ah T 12 fLARh . HE el & R84 90%. Frmihs g%
W, 1 PBS YEAAIM 2 W, BEFLINA PEDV SR8 UYL 40 0. 1) 300 pl. MAHE 3 ANEE, KiFE 2 h )5
FERITEWL . SRJEBALIMA 500 pL B 1 58 2 REFR W 43 B1HE 97 2 ho10 h, 22 h, W40 T W4 g% 101 1) 24
it Fg g B AR Ak
1.2.2 @AW sk Na o &

JO7 FH KK SR T W ek i 5E TPEC-J2 4 b PEDV 84 5 40 i P A8 b Na® 5 vk 5 1 A8 AR s ol
4 IPEC-J2 4 AR L 2.5 X 107 20 i % B #2 R0 T 24 FLAR . 43001157 0 h,24 h.48 h Al 72 h & K ik
NHE3 41, T#t NHE3 41, PEDV 44, MA'E 3 NEE, FAF#ar 3 41470 mxF AL, 404
KEGAEZ 90 %1, #2580 PEDV S5 #  GRYL 40 0. 1), 40 BIRAE A R B 8] 5 A 40 i N 2M, T —20 °C
PRAT 5 FEASCHS I HL A R F B MR U ARIRAT T BRI L Sk R L 2 6 4% Na ST AT, I 75 Ha il 4K
P BB SH D Na B9 TAEB K EH A 589 nm, TAEMIEAN 297 V, 2 mA ATHF A 1 200 mL/min [
R, ARG T Frik#RIgE MBS , S TRe R T4 FrRBE (A F15L 100000, #EATEAL: AR5 s KAl
Yia % ddH, O Wk, #H 5% KNO, /BT RE 78 e s 5 #0745 ARl I 6 R 46 5T 428 ¥ B2 43 531
0.05 pg/mL,0. 10 pg/mL,0. 20 pg/mL,0. 30 pg/mL.0. 40 pg/mL FIFRE Na 7 WA BB » AR &l 5 %k
VRS 10 sz B GZBUE A B 3l 3 UK DI /Y 7 24 i) I A 384 5 ] GraphPad Prism #04%:
il B 1 22 A0 PEDV Y 45 4> Bif 8] 45 41 P9 AN Na ™ 19 J5i 2 vk B2 AR Ak
1.2.3 AWBiLizien 2 B E g

R A9 Z WAL 3646 T NHES 78 IPEC-J2 40 M B E A9 2 15 200, 40 B %% PBS (150 mmol/L
NaCl #1 20 mmol/L Na, HPO,, pH{ER 7. DS, H 1 mg/mL Sulfo-NHS-SS-Biotin E &I F 30 min.
RIS A 15 mmol/L HEMR M K E MR BEHR IS RIFE AR, HEMRELES, 2 184 r/min &0
10 min, A MITTEY A RIPACE A 100 mmol/L & H BE & 57D 40 i 2 W b vk E228# 1 h, A Pierce
BCA Ml FVEW b i B Bk i, JF &R Ar BIE o i SR 1 & it AR 2 VR B (I m L B 5 08 A 3R B
BEAT 5 6 mg AL SO ITE R EEME UM, 76 4 CR 90 min, ZRf5H & 100 mmol/L & 11 E§HP
HFHE RIPA ¥ 3 K, 2 991 r/min 5.0 30 s, BREIFEEH. R)5. A 6 Xprotein loading buffer, 7
100 “CZEPE 10 min. Western blot 43 #1 IPEC-J2 4 i i - NHE3 & (AR B &E A 40 . FH4ERARE
FX5 W4 % 48 (VILBER) R A5 Bk B4, I 43 BT 45 6 B 1Y) K B 1.

1.2.4 Western blot ## NHE3 %% & % & A

i RIPA 2 2% by 40 P 32 R B 1. R A BCA S AR & oo B (v B Sl ad 10%6
SDS-PAGE H3k . 568 3 BRI L4 (PVDE) B 1. R 5% B is 08 2647 01, B 5 H R4t NHE3 £
SEREBURFI BT B-tubulin Z 5 BEPUAIEITI T . &5 HFEDU R HRP 3K IgG. 4tk HRP {HE 1gG 1E
TRBUARR B, R4 R AR FX5 MR RS (VILBER) 345 BN 3l % . I 50 B 45 I B i K B A
1.3 Sitah

A 56 GraphPad Prism 7. 0 #647. FrA SR « - FoRraiiiA ok @ 3 A0 S2i 9 F 1
ERFRIEIR2Z LR, RABRZE T Z 0 (ANOVA) Al I HEZHB MG %ES. p<<0.05, p<
0.01 HRREFAGI#EXL.

2 H#RE5HMH

2.1 PEDV BB

TE BB T WLEE PEDV B 40 i i G B2 Ak (8 1), IE % B9 TPEC-J2 40 i 52 52 B o e . 301 505 i
THEE; PEDV Y 4 h 5 B B AL ; 12 h 54l h ek s . . alh, RV AR 24 h
Joi s MRS T A2 A0 I A e BUBURLIR . 84 41 M IR A
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2 IPEC-J2 ARt BRI E A NHE3 B R 1 siRNA FHF RIGERER

2.3 PEDV B4AERT Na® ZTHiE A E I

KA T T W 0 vk 45 R R, i 835 NHE3 41 (pEGFP-NHE3 +PEDV), T4 NHE3 40 (siRNA1+
PEDV) ., PEDV B Ys 21 40 i N Na ™ 5tk ¥4 J32 Fifl 7 J8% e b [1] (39 28 K 320 0 s A1 (&1 3a). 7EJERLJ5 9 0 h 1 24 h
it $ ik NHES 40f1 T4 NHE3 4041 1. T3t NHE3 20 40 0 ) Na ™ 5 & v B T B Ho 4 8 3% (p <<0. 01,
$»<20.05); 7€ 0 h B4 NHE3 41 PEDV P 4IAHLE, T4 NHE3 4140809 Na ' it Wk E T R i
FE(p<<0.01). AHALAN Na' i vk BE 11 45 Ak B 2 B 1] B K28 8 T s (] 3b) . ZE L5 0 h i if % ik NHE3
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HMTIP NHE3 HAHL, T3 NHE3 H40 AN Na© B E K T %35 NHE3 4H (p<<0. 05).
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Y B IR 1 NHES (933K K B 5K Fad 35 NHES 41 (p<<0. 05); T4 NHE3 415 PEDV JE& s 41 4
o, T4 NHE3 4109 B 1 NHE3 19% 5K F B3 K F PEDV &L 4] (p<<0. 05); T3 NHE3 241 1 Xf 1]
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B 5 PEDV &3 IPEC-J2 HA A /5 # M FRE _E NHE3 iRk

3 WRSER

FHIG PEDV (Y i 48 | i B B S5 HEAT 772 05 ', B PEDV A7 58 IR 5 1 43 1 HLH
W R B ABESEAE ALK BT PEDV & IPEC-J2 4 )5 518 NHES i B AR A1 2 Rk BT
W, it — 25T PEDV IBEGYJR 51 A IR TG BL5E T Al

PEDV = 2l it 1 038 A S gt . (228N F A /N AT R S IR/ SR (5 B A e
o g B R ) A A R L B A L T M P R R A A R 1Y T e i O R
Na™ ). il e W& BT . S 2RV, BRI, NHES & RS MRS RO A K 51875 1 &
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[f) SCL9A3 FE B iy 45 S ZE78 15 S RAEFIIEYE (CSDY A M. I A v NHES 25 1 i 26 v 20 1€ or 5 152
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2 F B B AN LU AR 3B NHES (1935 P28 1k 5 16 15 1 & A= 35 Py A 502 2

A PR 2 T © 28 UE A R B (TGEV) B UL /N b B A5 513 /0N B 40 B 6T B A1 1 Na™ W i /K SF-
FEA%, NHE3 B A H TR, RN TGEV BRYL /N I 4 M J5 . vl Resl ol A8 NHE3 B8 (119
TR RGN, WG ST Nat il . TGEV il PEDV 1 B R A L2, A8 o 56
RIGEE . 45 B A S 00 2 FT I 9 LA B AR 56 SCHR 38 . & BRAE IR % 35 % NHES3 8 (/K 5 H A 16 v A 3
w0, T PEDV YL 406 T X NHES 520 5 BF 58 18 e A7 738

it — 0 i PEDV J& Y IPEC-J2 4 i 7 % NHES 3 5 1 32 1k 5 (1 52 0, A AF 58 F) 0 0 1 1 i
BRI Gt F 58 NHE3, T4 NHE3 L J PEDV & 4 i 40 i P9 4h Na ™ i sh d R, 5 R BoR, iRk
NHE3 41, T4 NHE3 41, PEDV & 4% 41 40 Jfd P9 Na* 5t 5 W B Bl 35 J88 e i ) 19 4 KB Wi K. 0 b il
24 hitf, 12383k NHE3 40 R T4t NHE3 4iAH e, T3t NHE3 4408 /8 Na' i ik JE PR B 3; 0 h
i, T4 NHE3 4151 PEDV B0 AH 1, T4 NHE3 2 40 ffd P Na ™ 5 2 1k BF T B A B 35 40 4h Na™®
JOT e R 3 1) A kB A A K T T . R A ) R R AL SE 50 HE— 25 B8 IE PEDV R YL Xt NHE3 (1) 52 11 ,
Western blot 453 .78, i %35 NHE3 2 fF3t NHE3 A1 e, T3t NHE3 241 59 1K 8 1 NHE3 (1) %k K
S5 F AR T ok ik NHE3 41 5 %35 NHE3 41 fil PEDV &Y 440 b, PEDV J& 3L 4 19 I & 11 NHE3 1
FRKF B F AL T ad £ 35 NHES 41; T4 NHE3 445 PEDV &Y 41 M e, T 40 NHE3S 41 /9 IX & 1A
NHES3 )2 i5KF 8 E (% T PEDV &Y 4], £k NHE3 41, Tt NHE3 41 fil PEDV /&4 41 & NHE3
B EERY RS S B AR L, (B R - NHES3 & H) Bl 8 4 i 8] 2 25 1 TR, DG #E DU 0T fig & PEDV gt
Je BARE M ] NHES [ i B4 55 42, F 4l 3 NHE3 (19 BB B f . B AK NHE3 36 H . DOTiT 52 i g 1 Bz 40 i
IEH M Na' /H 28, WA BERMEELNEZERNEZ —

AU T PEDV &Y IPEC-J2 40 M5 40 - NHES3 {E YRR, BHAS T Na %2, SEUBIEN
LA 2R AL, SRS Z VS, 155 NHES 76 PEDV B i E T, W87 PEDV & Ys 5| K& A7 5 18 15 HLEL#2
HES52 , WO M IR TS TR YT R AL TR A
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