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WE: BH SEBERTE 7RG R IE R T b A 71(EVT1)3C R EEE M5 F 7 «B(NF-xB) 5 55 SR0R N
Ko Ak ARPRA IR 201843 H £ 20194F3 H o bl EV7 1 #E L IR T4 |, Zea Boni B F b e o
AR SER AR EAL TR B TANK 456 30 1 (TBKDE ARG, 40 515 AR 3R 88 B 752 (R M 56 B 7 2 (TRAF2) Uk Al
TANK 254 1 (TBK 1) Fokr, L HXS NF-kB Fak M, R, EVT UYL 3853 RT-PCR Ml Western blotting 1% 4l P AH
KFEN R, IR EVTL 3CIHPERA TR , A5 2) 8 A RGPS NF-kB RIA 5, JIN e, R EV7UEYL AT 55 TBK1 FIH:
S AARTE 1 TAB 1\2\3 B[4 At , 1 L2 SR ) a8 1 (24h: TAB1 2 125.86+39.87; TAB2:352.12+42.36; TAB3: 195.20+29.75) . {HX} T
JiId TR FE PR F- 32 A4HH 56 PR F- 2(TRAF2) FI TANK 25 43847 1 (TBK 1) 335 TCREM . [R) 0, 40PN (4 A 2 -6 (11-6) (19.420.62) .
AT 22-8(11-8) (13.8+2.89)  FAANAEA Z-12(11-12) (13.0£0.68) J2 T1-1B (14.6+0.96) Y F X HI7E 12h J5 B 42 5 ; TAB2 1] i
G NF-KB %, 5 3C 24 [F] 2 ki)l 58 350 NF-kB 2655, 3C IRl B & i i TAK 1 &2 S AAVEHIA S NF-KB BTG . Ak
EV71EGL G, UM AN EVTL 3C I M I 25 5 i b5 28 B PR A 3400, 4086 P9 NF-kB mRNA IR 925 4 BB W9~
WA, &1t e 71 B i BRI B AN EV71 3C Al it E T TAK L& H 255 5B NF-kB {5 S8 SR/ .
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Correlation between EV-type 3C protease activity and NF-«kB signal transduction efficiency
in astrocytes infected with enterovirus 71
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Abstract: Objective To investigate the association between the activity of enterovirus 71 type 3C protease and NF-kB signal trans-
duction efficiency in astrocytes infected with enterovirus 71.Methods The starting and ending time of this study was from March
2018 to March 2019. After infecting astrocytes with EV71 virus, the Tank-bound kinase 1 (TBK1) complex was cleaved after plasmid
extraction, transformation, site-directed mutagenesis and gene transformation, and then transferred into the tumor necrosis factor recep-
tor-associated factor 2 (TRAF2) plasmid and the TBK1 plasmid respectively to observe its effect on NF-kB expression. At the same
time, after EV71 infection, the expression of intracellular related genes and EV71 3C protease activity were detected by RT-PCR and
Western blotting, and the correlation was determined according to the relationship between activity and NF-kB expression. Results
EV71 infection induced the degradation of TBK1 and its complex protein tab1/2/3 in a time-dependent manner (24h: tabl: 125.86+
39.87; TAB2: 352.12 + 42.36; TAB3: 195.20 + 75), but had no effect on the expression of TRAF2 and TBK1. At the same time, 1L-6
(19. 4 4 £0.62), 1L-8 (13. 80 +0.89), IL-12 (13. 02 +0.68) and IL-13(14.6+0.96) increased after 12 hours of infection; TAB2 could in-
duce the activation of NF-kB, but co-expression with 3C could significantly inhibit the expression of NF-kB. 3C could also significantly
inhibit the activation of NF-kB induced by TAK1 complex. However, with the increase of protease activity, the expression of NF-«kB
mRNA and protein decreased significantly. Conclusion Enterovirus 71 type 3C protease in astrocytes infected with enterovirus 71
can inhibit the transcription of NF-kB by regulating the expression of TAK1 protein.

Key words: Enterovirus infections; Astrocytes; EV71 3C protein; TGF - 3 activated kinase-1; NF-kB signal pathway
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HRAEHE L EVT1 20 X e 32 8 2 5L A e 5 40 i )
g D Y A o BN 157 o i | e A 7
YHARAZ™ s B BRI AAE I I 41 AR AR 20 G145
T A AR £V 71 AT 38 5 40 JE 2 6k A
257 i ] LY . EVT1 3C 2 — R e & R
Bi§ , A E R (glu) |2 B &R (eys147) A4 & 1R
(his40) P4 RSP o0 HE 0 SRR K R
KRS, 3CEAS S THREAGINILE U i, 1
HARE RN B-T & A 254, T /EH T 225
PR e 2R (Ser/Cys) o FIIIA 22 -6(1L-6) T 1 41
A2 -8 (TL-8) EL 0 A P A e 22 A, HeZRak i T i
AR HE JFAR I AR TL-6 T8 A 2k S 3 1L
PR B N A AT TR ELAT W Ak, Y e Rk
AT 5| & 22 Tl R 5 TL-8 T B2 AENS #4 Tk S8 i 40
Jit, PR E— RGP R R, TR AE RV Y &2
RELAE S A A T AR MRS . HET, X
J B9 7 71 BUEGL (R R OB AR 22 B X i 1 0 7
71 BB YL g BRIE B4 EV71 3C T S Al
AT 5 ML T R W AR H, I, 2018 4FE3 H &
20194F3 A TAMISY, B TEIRF B i 75 71 ALY
1R IE I B4 EV71 3C 1M 5% ¥ kB (nucle-
ar factor kappa B, NF-«kB){5 545 FRCR1 HK

1 BERS5HE

1.1 —HER EV7UREEE T 2012 4F LB PR
BERRYYIRYT LI E T — A EAE EVT1 R B E
WS () LR 43I h oy B AR 3 8 T C4 A L P
JFHIEU812515.1. TP Joa 4 M A 52 36 %5 73 B3 3R
UV % B R C R L K B0l S AR IEEERER ) .

1.2 Ak

121 EHKRF @y RARZ A PR E R
A SDFLRL1~3 d, T 75% L BESEATIE #E R 5
min 2247 o MRS HCH AN B 5 B T 7 Hanks 35
FRIML P, 0525 1055 2 2R R 5 A ik iz Joi e ok
% 28 & DMEM 35 3% 19 JC 181 15 5% 0L 55 /8 943 08
it FH G T B 8 2 LS5 i 2 2k — 2B B e, 5 RS 20
BREFRIR A DMEM 55 3805 [ &2 W T il HoE
20 AR, i A /N LT R UE 20 R 20%
YA MLV B 2X10° AN/ 2 T, B TR SR AR Th b AT 25 5
R B Ah 3 T T A 5 SR K A B B A A T
B M D B 1 B R L, T R SR P gk S b
F2 IR WA N AL AR RORAS

122 EHBRmAaERIESR MU0
TR R SRR T B T RIS Ak 1 min 2247, THGER
W SRR , N L B ) 78 2R R , i AN LB, 2
MBI A BB JC RSN RS
1.2.3 AARRBRAedEg b IR ERTER Y

P2 PR R SR AT B RIAL R FH S AL S vk A T Iz
o i ok B B R Sl el ) = il B e S
Sy Hoh JFR RN Yeian ) LB IR 1:2.5 647
1.2.4 5% TCIDS0 ¢l 5& K 2 T8 i o 41 i #42 iE
210N, R HRE SR — R IGHF R, A 10 mL
i W, TR 96 FL AR | B 4L 100 wL, 4 H 3[R A=
K2 h e W BRAR BRI, e G SR BE b AT B 7 . SR 1
JE L AT AR T=10"" Y S T B BT
1.2.5 EV713CE®aE KoLl 3x10°4~/FL3Fp
T 24 LA, S 4 A R AR B B, BRI A] R4 7
A YL DR JTORT , 4351 A NF-kB BTG 145 (-1 (AP-
1) AR FE ] (pRL-SV40) FER kL, Xof FEA R 25 25
PRUEATAR S o e S WS SR A, A 40 e S TR
ZEYR T CE 30 min, WHL 30 WL A2 N A 96 FLAR
WLHETEVTL 3CTHRMER . RN IAZR (100 wL) %%
JEIE YA 351 0.5.25.50.80. 100, 120 wmol/L,
3C AR AR E R 1 wmol/L, IRAT 5 7 B4 8 1246
W, ASENEYIHE 59O EREER . MR —41R
T T 10 min X617 A8 5 SEARLEER T3 S AR, S
il S5 1 A) S A BN B B P9 DD B2 G IR  7= A
SR . DRI FE RO R AR, iSO 3R
BB AL BR S OK R BRI BUE . il VR
KB RNA O7 B — el y=2.448 1x+0.04,R’=
0.925, BEHZICIRYIHREE R 20 wmol/L, 3C & ik
FEN 1 pmol/L #4738l J7 2% I, 58 i FE 5 B[] 71
2R R M y=10.242x+5.030 3.,

1.2.6 RNA # BUfe R 2 5 PCR AR &40 L N RNA
PRGN G156 B A5 B E AL BRI T 40 M P9 RNA $20C,
IR FH 8 SR A2 R T ( DN ase ) A0 B 1) 25 [ DNA 5%
B #% W Invitrogen Ji2 % sl ) &b A7 R 3%, 15 3]
BT cDNA L 5% 5% ) ViR & : Prime ScriptT™M
RT Enzyme Mix 1 pl;5XPrime SeriptTM Buffer 4 plL;
Total RNA 1 wL; Oligo 50UM 1 pL; DdH20 13 pL;
Total 20 wLo ¥ S 5% 557 1) cDNA VR R IR , 2%
7 PCR [, 3% 18 95 °C 3 min, 95 C 105,55 °C 5
5,68 C 55,65~95 °C 5 s bW FE P HEATF=4 184 .
PCR 1K % : PCR Reverse Primer 1 pL; PCR Forward
Primer 1 pl; SYBR Premix Ex TaqTM 12.5 wL; CD-
NA 1.5 pL;DdH20 9 pL;Total 25 plL.

1.2.7 Sk EitiE WORAIML, A S vk %4
f#% 30 min, 20 000 r/min &5.0> 15 min, B FIEW %5
o O B ) | AN 1 I = 7R U L | B % Y
P LA M AR HESR (S IR L4 CREY
12 he PEEINEHEER IS A RIPA 247 % (RIPA Ly-
sis Buffer) , B¢ HOF- 20 2 RE & b PBS YR 41, in
A L REGE W, Bl R A T A
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o B LTI B B D% Y 5 24~48 h AT IR
BN, A I S 20 6 A 2 b e (5 B I
F), UK 1241 30 min, 40T 4 °C, oK
B0 30 min J5 B3 ; @B 3 2R L) £ West-
ern blotting 7317 , Tl A 2L RN 1 g AH B BT AN
A SN0 R0, 4 CLR 12 P S L 7 s D HL 10
pL protein A BEAE MR , H i 1 S5 92 vh i 6 3 IR,
Y% 3 000 r/min 250> 3 min; @ 7 kb B 9 10
protein A ZHUIEBEER NN A BRI AR & 12 7% 04 41 if 24
fifE I 4 CHZ2 4% R HF 2~4 h, [ HTIA protein A
BN R A % s @S U TE VL) L 7E 4 °C LA 3 000
v/min B B0 3 min, K BT HEER 5.0 28 1
/N W 25, BB BEER A 1 mL 2 M7 2% R 1k 3~4
U A 2xSDS _EAEZE M, WK . 5 min; @ TR PIJ
Tk iz 858 1152 L 9K (PAGE) , Western blotting B i i 4% 43+
Bro I SR L TTIE B 45 A E .

1.2.8 Western blotting % 346 & & &5 Ff Lk
A B EAAE I A AR T T ) OB ) R K RS O, A T
PAGE HLIK o H & I LS IR 1 em 2247, 45 1E
HLUK , AT AR U RS20 o ol A DR AR (IR A
B, CME AR, L T B A BRI S,
FRPURIE & 5, nD Ve 3k A B A, & T
28 BG4 T R

1.3 SitZEFHE AW T BE 4R H SPSS
20.0 HEAT AL B s i BERER F & £ s 3R, Al LR
FHERR 2R 5 2553 B ol o 8 2 D 6 19 7 22 934, A1)
PR EL 5 SR LSD-¢ 46 56 5 THEI0% LR R (%) 3=
7, ALIE FEEER FH )2 438 5 2R FH Person ZEP4A4H 73
Bl e BRI 5 P<0.05 1022 A G4 .

2 #£R

21 SI¥EER FIH NCBUAK M, B1E 51 1%
TR ST 51 it HEs Rk 1 s .

22 EV71 B3 TAKIHXEBWENE TGF-B
TG AL V-1 (TAK) J2 & R4 5 NF-kB i [ 1) £ 22
W, EVTL 3C AT T TAKL & H By Y& .
EV71EYE T4 N TAKL & A 5 HE AR E A
FE WA 1,

&1 AR, EVT LG i) 75 5 TAKL A &
TRER 1 TABI\2\3 (1) & At , - S22 B0 BsF ) 405 2 |, 24
TAB1 (125.86+39.87) , TAB2 (352.12+42.36) , TAB3
(195.20+29.75) . {H Xf T TRAF2 1 TBK1 % ik &
S
23 EVIIBENEERKRRARANAREF
mRNA RiZWER EV7IEY S, 400N IL-6.,
IL-8 IL-12 S IL-1B YRR TE 12 h 5 b 42 & .
2,3,

&1 5YF
519 JrBek
5
R L F/bp

1L.-6 IEMI5#: CTCGGTTCCTGAACACATTAAAGC 156
J18)514 : GTTCAGTCGTGATCAGTCCGGTA

IL-8 EM 514 : GGCTGATGACGACGTACGTGTTC 179
K8 514 : CTGTGTACGTGATTGCTTCGGCTG

IL-12  1EM5[#): CAACTGTGACCAGCACGTCAGT 142
S8 514 : GGCTGTACCATTGGACATCACA

IL-1  1EM514: GATCTTATTTGTCACGCTTGACTG 171
JI8 514 : CTACGGACGTGTCCACGGTCA

TAK1  IEM5#): TAGGTCAGTCGTGACACGGTTC 162
21514 : GTTGCTGTCAACGTACTGCAGTG

NF-kB  IEM5[#: CCTGCTTGCGACGTGCACTGCT 153
S 1853140 : ACTAGCTGACTTGACTGACTGA

B-actin 1E[1 3% : GTACTGCCGTAGTCAGCATCGT 168

S 51 : TGACTGTGTTCAGGTCGTACCTT
H:TL-6 A AN A F -6, TL-8 A A K -8, TL-12 A H 41
A -12,TL-18 A LA - 18, TAKL }y TGF-B IG b i -1,
NF-kB N #% T kB, B-actin M HLEHE .

T 11— 2 B-action; 2— ik #E 71 (EVT1)3C & A (3C) 53—
it 988 B8 36 (K 7 32 AR M 56 X 7 2 (TRAF2) 5 4—TANK 45 & B 1
(TBK1) ; 5—TANK 255 4 1 2 AR E A TAB3;6—TANK 455
fiff | & A 1R% 1 TABL; 7—TGF-B I fL i Ef-1 (TAK1) ; 8—TANK 4%
Bl 15 AR 1 TAB2;9—Mock ; 10—4 h; 11—8 h; 12—12 h; 13
—24h,

B 1 EV71EG SR B ANAE N TAK 8 A& A AR 52 m

2.4 EV713CHIEISE TAKI £ & k%3t NF-KB
BISZME TAB2 A5 NF-kB I , 1105 3C 2 [F 55k
A AT d 2 NF-kB 3Rik . EV71 3C ] i 90l B
TAKL E G RIEHA T NF-RB RIS W34,

2.5 EV713CiE&1 5 NF-kB mRNA 1 NF-kB & H
RIEWEMm  AFWEEVTLEYLS 40P EVT
3C T M Mz Hi 40 i 9 NF-kB 363k W25 5 & 2 Fl &l 3,
MR FE B EVT 1RG40 S , AT EVT1 3C T
PR BH f 25 S i B A A 1 RS M R S, 20
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F2  EVTUEGXT M ARG F mRNA IR0 /7 + 5
mE EE U TAB 2 TAK 1 TAB 1 TAB 3 TBK 1 TRAF 2 3C B-actin
0h 3 895.56+99.63 721.26+75.62 665.39+56.89 423.15+65.49 452.64+56.97 496.87+68.45 205.47+55.96 306.56+56.98
4h 3 750.14+80.15 602.35£52.12  502.96262.10 367.14+51.20 391.15£49.63 450.69+67.67 234.27+42.75 320.15+69.28
8h 3 686.39+85.23 489.68+49.89 442.03x51.32 326.88+43.26 345.29+40.25 42598+4529 356.78+52.36 362.31+75.85
12h 3 550.12+76.96 352.19£36.99 324.78+42.75 280.65+32.47 311.26x31.25 395.26+42.92 378.65:68.96 326.962+59.71
24h 3 352.12+4236 186.53+45.29 125.86x39.87 195.20+29.75  306+25.63 365.74+39.78 385.99+57.65 320.74+65.24
FAH 56.326 75.110 25.997 36.710 51.367 50.238 26.352 37.115
PIE 0.016 0.005 0.023 0.019 0.015 0.015 0.031 0.012
R3EVTUEAOT AL AR F mRNA 3K A0 /5 + 5 N NF-kB mRNA [ 314 B 55 09 F ks, RE
4 B 16 1.8 -12 11 JE EVT1IE YR 5 40 P9 EVTL 3C 3% $ 5 H 41 i Y
XIHEZH 3 1.02+£0.01  1.05£0.03  1.11+0.02  1.03+0.02 NF-kB & (12534 W3 5, Hy 3 5 Al 0, 24 7[R9k B2 (1
Z : 13;22: :gfggl :gzggi :gfgg; EV7 U AIMUE A0 A EVT1 3C % 300 8 2%
8h 1:06;0:02 1:03;0:02 1:01;0:04 1:01;0:01 51 T B 26 AR A4 B 3, 2 P9 NTF-kB 2
12h 1.03+0.01  1.05+0.01  1.02+0.03  1.03+0.04 228 U]tk i (RGP 1 pumol/L P NF-kB 2R 1/
24h 1.0240.01  1.05+0.03  1.110.02  1.03+0.02 Bactin 47 0.23+0.06)
g 3 1.12+0.02  1.13x0.01  1.31£0.05  1.25+0.04
0h 3.63+0.08  1.34+0.03  2.21+0.14  1.530.06 S5 EV713CHRHEXT NF-kB mRNA B9 /7 = 5
4h 4.62+0.117  2.0120.12 3.02:0.097  1.82+0.01 A [ il A HERH NF-kB  NF-kBZ# [
Sh 6.1340.137 3.23+0.147 3.51+0.137 2.63+0.097 (60.25+2.69) mol/L 3 3.55:0.117  2.42+1.24"
19.42+ 13.80+ 13.06+ 14.61+ (120.63+6.38) pmol/L 3 2.63+0.097  1.63+0.12
12h 0.627 2 890 0,687 0.96% (200.17+6.98) wmol/T. 3 1.01:0.06  1.01:0.04
24 h 1124002 1.13:0.01  1.31%0.05 1.25+0.04 (250.8210.33) pmol/L. 3 0.5320.02"  0.63+0.07
HefRSMHT (301.26+9.64) p.mol/L 3 0.13+0.00"  0.230.06"
(HFEHD) 4369 5.529 6.602 5.550 o 3715 5679
i Fop 21.073, 25.368, 28.665, 17.996, PIH 0.019 0.021
0.001 0.001 0.001 0.001 e D5 EFEE R P ] (200.1746.98) mol/L I L , P<0.05
N 16.529, 33.252, 37.102,  28.880, 1 .
0.001 0.001 0.001 0.001
— 22.885, 26.519, 26315, 25319,
0.001 0.001 0.001 0.001

e IL-6 9 A A -6, 1L-8 N 4TI/ 2% -8, IL-12 Jy 1 41l
MIAZE-12, IL-18 N T AIIEA F-18 , B-actin IS .
D5 % AHIH, P<0.05,

R4 TAB2 BTk ASCE TAKL EZ AR BURL A
Xf NF-kB 2 [ K 1Y 5L/ + 5

EEV713C %  NF-kB/Bactin  NF-kB/Bactin(TAK1 & &
PR AL (TAB2 BRI A) RS A)
0 ng/uL 3 32.371.35 143.22+9.63
3 ng/pL 3 31.19+2.34 139.19+8.68
6 ng/uL 3 26.09+1.62 76.25+5.31%
9 ng/pl. 3 22.23+1.96" 58.32+3.67%
12 ng/pL 3 18.12+2.13" 43.30+1.96%
FAE 25.302 19.755
PE \ 0.009 0.001

H:O5HEVTL 3C TR FALMEL, P<0.05. @5 K EVTI 3C
JURL S A AL, P<0.05,

e 1— N bR, 2— il 35 P (60.25+2.69pumol/L) , 3— fiff i 1
(120.63+6.38wmol/L) , 4—[E 7 1 (200.17+6.98 pmol/L ) , S—iff %
(250.82+10.33pmol/L) , 6—f#7% 1 (301.26+9.64 wmol/L)

2 NF-kB Ay mRNA Fik7KF(M: GAPDH 4374 146kD )

3 4 5 6 7
U mmm— o— — — e

| — — — ——

1 1% P kB 2—LBH R 115 3—l 5 M (60.25+2.69) pmol/L;
4—if§ 1% P (120.63+6.38) wmol/L; 5 % 4 (200.17+6.98) wmol/L; 6
— i P (250.82410.33) wmol/L; 7—HitH 14 (301.26+9.64) umol/L.

B3 NF-kBAYEE 2k K

3 iFig

EV71 52 W18 05 2 J& b — /s RNA S 22 B, H
RNA 3%k 5 1F e , EL A 3058 1Y) T 2 R it #44
PE,DUE T EVTLREIE AT FE AL REFN A 752 1 1Y &
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fif ATy RE" . HEURE FRRL2n T WK Lk
B P It A 6 14 1) SR 8 435 SR R HILAA e S i T g
PE T EE R EE L SR, JLEE i AN a4 AL
A g% 2R G ) (LR B LR 5 L%
YL EVTJE R, (8 2 H Bk SEE o i), v]
2 RGN R PRI T RERE AT . BLIE IE
21 i 2 28 5 S A L 1 — b, EL A ST A S5 R s, N
Mtz MEA W )2 RS AR HE
LTI PR URIIE B 5 fild BT P ot 22 O R TR 1 o 22328
J AN y-5E TR (GABA) A2 R 55 H T FHIR R
[, B2 T 52 I 240 i 3 3t A7 A 1) A 38 s 3]
TR oA 2 TR s T A R A e Bk, I B A B
& BB T RGEFF ML TN I AL Al . HRGEFR,
EAT e Jot 4 A — o A5 T RIS 5% =240
s B, ITAESK  EVT1 ZUGRAT , LR AR
Pk, B LEE SR EIER A

EV71 3C AJ 38 8 1 32 5 P R 7K ik s i G
ik, 55 DNA B IhAEATE £ N E ARG &
LRGeS A, TR T R AR G e 2R Go kit 1 £ 40
MR T o TR 7 o R A A, £ G
LRSI W o A PR B AT 22 B Ry e 1 A 2 A
FH A0 ii s FA S RE RN R BE N %, 55 RAE
RAERREPESES . AR EIHEVTLEY T
S TAK1 I A PR 11 TABI\2\3 (4 [t , I 52 PR
s [] 48 6 14 L {H % T TRAF2 1 TBK1 26 34 TG54
[ B5F, 200 PN 1L6 L IL8 \IL12 &% IL1B By ik ¥ 7E 24h
Ji G 25 4R s TAB2 A8 NF-kB 376 , 1 5 3C 2 A
L [F] Fe IR AT S E ) NF-kB 63K, 3C & (AR 7] ik
FAMH H TAKL 2 G ARVE S S NF-kB 1#0E . A
[FICBE EVT LRSS A0 EVT1 3C 52 H S0
2 5 b A AR BTG M A9 5 0, 40 i Py NF-kB
mRNA FIEE [ R R B Rk %, EVTL
3C UIfE5 RNA 45 & D Re e 2 AU =8 (9 A0 B4
K e B2 il vh HAT E 20, 3C 2R A il 1
FERS B 1 A i S B R A2 A e R b 38 R 4 AR
FHUS . AHRFE 0, 24 3C 25 1 B A 5 R 67 2 K A R
AR S5 D00 N BE T %) 2 O, R e T PR A
AP LY I E B IR AR EVT1 3CREAE
PO T B RIG-1 32 14 K HF Ui MAVS B0 43
TF254G M IENG P24 o [F Y, EV71 3C il i )
#1 TLR3 {553 8% 1 ¥ TRIF JC5# 88 138 TLR3 A
SAEH, A NF-kB 3006 A IRF3BEFR AL . AHESY
M, 3C 7R AL AR S NF-kB #4537 TAK1, i5
FIPHLAS NF-kB {5 S g

I 75 3 it Z R R AR T TAKL 2 A1k, 155
P4 NF-KB 38 5 0 H 9, fie 2 T 45 40 i R 7 A

sty rea: . HodP TAKL 2 42 NF-kB 5 515 S
PR CHE 7, Y TAK 32 3 S5 NS , B AT %
ez ZACRIBERR AL, 5 TAB1/2/3 Z Al 88 A4, 1
TG 5 B A A Y, S MF-kB L JNK . ERK F1
P38 {5 5™ . VAN v E Ll Y TAKI 5 58
PR H P NF-KBAl ™. HTLV Y Tax 8 (7852 241
ST, SR P A0 {5 38 1 2300 , Tax 55 Rel A
TAB2 Z BB R A1) A2 4f NF-kB (3% 1k

Zi B, B R 2 71 AR Y B2 R I 40 i
HEV71 3C a] 5 o P8 T TAKL 8 360k, 15 8 30
NF-kB 1554 S 1EH

S 3Lk

[1] WANG MG, SUN HM, LIU XM, et al. Clinical analysis of 59
children with hand foot and mouth diseases due to enterovirus
EV71 and concomitant viral encephalitis [J]. Eur Rev Med Phar-
macol Sci, 2017,21(4 Suppl) :43-49.

(2] W, R, RN, % HERTE 71 TR At 2541
T A M (SH-SY5Y) 9 miRNA 23535 [J]. 16 bR 2 22 28 3
2017, 24(5):289-295.

[3] LIANG Z, PAN H, WANG X, et al. Histopathological features
and viral antigen distribution in the lung of fatal patients with en-
terovirus 71 infection[J ]. Virol Sin, 2018,33(3):278-281.

(4] WA, (THETT, ik, % . ARRDCA I NF-«BFIMAPK {5 5t
P EVTIE I 1L-6 7741 4240 B22%,2017,41(7) :576-580.

(5] BB, B, BhK 45 ORI X EVT L MU 2
F13 NLRP3 e M /NMA TG AL s i ()], w5 5 BERL R 5223k
2018, 38(6):704-710.

(6] XM, RIE. MIBEARREE A 416 5 mitiss 71 B rsc T2
FURIRPAAFE L) ). EPRIRREEASE, 2017, 24(2):127-130.

(7] %, SEH, MR, & e 71 SRR T L R L
PR 3R -21 KPS K HAE LRI [ ). A f deig 245
2018,36(3):176-178.

[8] BOISVERT MM, ERIKSON GA, SHOKHIREV MN, et al. The
aging astrocyte transcriptome from multiple regions of the mouse
brain[J]. Cell Rep, 2018,22(1):269-285.

[9] MANNINEN T, HAVELA R, LINNE M L. Computational models
for calcium-mediated astrocyte functions [J]. Frontiers in Compu-
tational Neuroscience, 2018, 12:14-16.

[10] ¥t , XUSRIE, FRAH . B B HE 71 8 (EVT1) 38 1 RIS R
FIA S 0 I A i A A= P22 8 0 8 SK-N-SH 41 [ ]. 40
-5 53T S 25, 2017, 33(6):761-766.

[11] LIXH, LIUSJ, LIUX Y, etal. Expression of SIRT3 in various
glial cell types in the periventricular white matter in the neonatal
rat brain after hypoxialJ]. Tissue & Cell, 2018, 52:1-8.

[12] SRAS, WIFEN:, A, 4. CV-A16 FIEV-AT1 xS B i | %
20 0 1] 32 5 o3 R A R 3k R e [ ] 0 38 2 4l , 2017, 33
(6):861-867.

[13] ZHANGJ, L1 Q, SHAO Q, et al. Effects of panax notoginseng sa-
ponin on the pathological ultrastructure and serum IL-6 and IL-8
in pulmonary fibrosis in rabbits [J]. J Cell Biochem, 2018, 119
(10):8410-8418.

[14] STAMPANONI BASSI M, IEZZI E, LANDI D, et al. Delayed



“Z % & 5 Anhui Medical and Pharmaceutical Journal 2021 Oct,25(10) + 2027 -

treatment of MS is associated with high CSF levels of 1L-6 and IL- [19] YANG Z, GAO F, WANG X, et al. Development and character-

8 and worse future disease course[J]. J Neurol, 2018,265(11) : ization of an enterovirus 71 (EV71) virus-like particles (VLPs)

2540-2547. vaccine produced in Pichia past()ris[.]]. Hum Vaccin Immunother,
[15] FHRGE, BURAE, A7, AF . BN QAN PUR AT X 2020,16(7):1602-1610.

95 T 45 7 4 H 8 TS S0 A meta 2007 () 1. B 92,2018, [20] IRIONDO O, LIU Y, LEE G, et al. TAK1 mediates microenviron-

23(4):231-237. ment-triggered autocrine signals and promotes triple-negative
[16] FU Y, ZHANG L, ZHANG F, et al. Exosome-mediated miR- breast cancer lung metastasis[ J]. Nat Commun, 2018,9(1):1994.

146a transfer suppresses type I interferon response and facilitates [21] HUI B, ZHANG L, ZHOU Q, et al. Pristimerin inhibits LPS-trig-

EV71 infection [ J/OL]. PLoS Pathog, 2017, 13 (9) : e1006611. gered neurotoxicity in BV-2 microglia cells through modulating

DOI: 10.1371/journal.ppat.1006611. IRAK1/TRAF6/TAK1-mediated NF-kB and AP-1 signaling path-
[17] WANG Y, QIN Y, WANG T, et al. Pyroptosis induced by entero- ways in vitro[ J |. Neurotox Res, 2018,33(2):268-283.

virus 71 and coxsackievirus B3 infection affects viral replication [22] HLEIHEL R, KHOSHNOOD B, DACKLIN I, et al. The HTLV-1

and host response[ ] |. Sci Rep, 2018, 8(1):2887. oncoprotein Tax is modified by the ubiquitin related modifier 1
[18] LIB, YUE Y, ZHANG Y, et al. A novel Enterovirus 71 (EV71) (Urm1)[J]. Retrovirology, 2018, 15(1):33.

virulence determinant: the 69th residue of 3C protease modulates (ks H I :2019-11-05, 48 11 H 1 : 2019-12-03)

pathogenicity[ J ]. Front Cell Infect Microbiol , 2017, 7:26.

S| AAST 220 ARG, RO TR, 55 . 8 IR A 8] 6 280 5 2% R v Y P I AR5 S R -1 o 2 o 4 J 2 P -2 19 7K B ..1'
ST 2 BE 2 ,2021,25(10) :2027-2031.DO1: 10.3969/j.issn.1009-6469.2021.10.027. -3
CleKREZEC

SRR A SR LRSS R A it SRS S -1
JE o SR i =2 11 K P B S

e FHRERE NI AR
Hehbln . h PESHEERERMES —Er o, Bd i 412000

TEE: BRI AR T BB R A 0 AR TP A4S § - Lo (HIF- 1o ) IR JF 42 I8 2R -2 (MMP-2) F635 7K 3.1 7
BRI BRI S AR P R BAE . 73k BB 201749 A 2 20194 6 A 15 E 24 i S L Bl s i w45 —
25 B MSCIA Y FAE 1A FE] R R I 5 95 N 46 (911 A IF 58X G2, 36 BURfRR (R ] 1 4 9 N 48 f51] ol i {2 J1 961 24 R A B 2 50 BI4E Shy s L
A3 R AR A ] [ 285 R 0 5 AR (e ARG, 3 VA VAR, ) PR TR IBE G 28 T B2 (ELLS A ) RSl i v Y v HIF-1oe  MMP-2 | (1 4T A
F-1B(IL-1B) I F-kB(NF-xB) 8 S ALY AL FF (SOD) (TN 8 (MDA ) [ 2235 7K -, WA S P 44 Jo 17 ke 45 (PLID) L 2F
FRIEHL(GT) (R LS B (SBD) FE2 TR (PD) Y ; 5% ] Pearson 2543 M FiAEL (A F) B 25 I 48 98 A R4 P HIF-1oc, MMP-2 K -
5 1L-1B \NF-kB.SOD .MDA /K- \PLI.G1.SBI . PD {H i #H G o 2R FH 22103 TAEFEAE (ROC) 264 BT HIF-1oc , MMP-2 X Ffi A
R R A A TN AN (. G5 5R Wit o e R 0 L R A 6 190 2 I R I s PR (R J) 1Bl 90 ¥ HLIF- 1o . MMP-2 \NF-kB,
MDA . PLI.GI.SBI.PD {5 B & T &5 , Jil BBl A8 21 B S 4 21 Ak Bl 4] HIF-1 23 310 (587.32+123.11) g/l (503.242116.54) pg/L..,
(289.67+97.68) pg/L(P<0.05) ,SOD 7K 43 11 (185.29+15.82) g/ (218.82+18.63) pg/L.. (234.25+29.88) we/L(P<0.05) , IL-18 7K
SRR (22.03+3.34) we/L . (21.18+3.29) /L, (19.5122.72) we/L(P<0.05 ) 5 FhAE {4 & i 266 5 48 o5 AR V4 W T HIF-1oc . MMP-2 7K
5 1L-18 NF-kB 7K \PLI,GL.SBI.PD {f , MMP-2 7K -5 MDA 7K 35 B & 1EAH 56 (P<0.05) , HIF-1ae MMP-2 7K -5 SOD 7K -4
W 5 17 FH G (P<0.05) 3 ROC 1 28 43 745 5 7 |, 94 W HIF-1oc, MMP-2 7K 4630 B9 ROC 1128 T 1 #24 0.799(95%C1: 0.708~
0.890) , UL H7 68.8% , i 5t PE K 87.0%. £5iE  HLVAITR T HIF-1oc MMP-2 35 3A 7K -] B 55 27 ki 14 8] R B0 IS 46 1) LE R R A
5%, H5 5 GEARRLEAR S T PR R R R ARG 2R 2, T R FAR A R B BRI AR 11 e Je ELAT — 2 (9 T A (.

KR FAMEMA; TR MMEREERER . AR, MABSHETF-la; HEREEE -2

Detection levels and significance of HIF-1a and MMP-2 in gingival crevicular fluid of
peri-implant mucositis
LI Jun,YIN Shuangshuang, TAN Weicong,YU Liuxian
Author Affiliation:Department of Stomatology, The First Affiliated Hospital of Hunan College of Traditional Chinese
Medicine, Zhuzhou, Hunan 412000, China



