LR R 224, 2018, 45(4): 611-616

Journal of Anhui Agricultural University

[DOI] 10.13610/j.cnki.1672-352x.20180825.005 P45 i fR A []: 2018/8/28  9:02:33
[URL] http://kns.cnki.net/kcms/detail/34.1162.S.20180825.1656.010.html

MyD88 I35 ST2825 X 224K Z [R IR LL=E T #4
R 18 & HRn R 220

kR, BN, koot HEE]
(1. B PR R TRE SRS GBS T ST R P B A 0D, B4 5543005
2. WA 2ERE KA AR, 41T 5543005 34T shWRem P Sl G, 4117 554300)

1 E: A5 MyDSS ALK FBRALETF (Mme) BEME EF miad a9 Fhdl. vLLFEME L im
M, AR R A MyD88 4] | (ST2825) L4t d, MTT AN e F i, X H &40 caspase-3 49
Fh, AR SFE I ZE PCR %M MyDS8S8 #= TNF-a mRNA #) % ik K-F, X H| &4 M H0, K &4 NO K B . % ST2825
KEHR 5, 10 4220 pmol L' R¥rhtmfiizt, mikAH 40 pmol L' it tmft & e 2 F 1K, Rk (MOD) %
10, Bt A 8 . 12 #224h, Mmc T AR FHF MyD88 mRNA #9 & A K-F (P<0.01); 7T 2 FHZ caspase-3
89 E M, W ST2825 A& % 2 % 51K caspase-3 (P<<0.05); & ZB+1A% 24 h, Mmc T £ F# & TNF-a mRNA 8% &
K H0, ik A= NO K& (P<0.05), # ST2825 4 10 #= 20 pmol-L™! 49 & i, 7T 2 F 44K Mmc />3 49 caspase-3
P Hy0, % B A% LDH K F (P<<0.05), ST2825 /£ 5. 10 A= 20 pmol-L™' i & i 7T £ % [& & TNF-a mRNA # %
HRFA2 NO KA (P<0.05).
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Effect of MyD88 inhibitor ST2825 on host cells infected
with mycoplasma mycoides subspecies capri

ZHANG Junbo', YIN Shuanghong”, ZHANG Hong’, LU Anfa’

(1. College of Agroforestry Engineering and Planning (Institute of Cultural and Technological Industry Innovation of Tongren), Ton-
gren University, Tongren 554300; 2. College of One Health, Tongren University, Tongren 554300; 3. Animal Disease Prevention
and Control Center of Tongren City, Tongren 554300)

Abstract: To study the molecular mechanism of MyD88 in alveolar epithelial cells infected by filamentous
mycoplasma goat subspecies, the goat alveolar epithelial cells were treated with different concentrations of in-
hibitor ST2825. The cell activity was detected by MTT Assay Kit and the caspase-3 activity was measured using
Caspase-3 Colorimetric Assay Kit from APEXBIO Company. Expression levels of TNF-a mRNA were analyzed
by real-time quantitative PCR, H,O, concentration was measured using H,O, Assay Kit, and NO concentra-
tion was measured using NO Assay Kit. The cell activity was not affected by ST2825 at the concentrations of 5,
10 and 20 pmol-L™, but it was significantly decreased on the concentration of 40 pmol-L"'. When the infection
ratio (MOI) was 10, the expression of MyD88 mRNA was increased at 8 h, 12 h and 24 h post-infection, and the
activity of caspase-3 was also significantly increased by the subspecies of mycelial carcinoma (P<0.01), while the
expression of caspase-3 was significantly decreased by ST2825 (P<0.05). Expression levels of TNF-a mRNA and
the concentrations of H,0, and NO were significantly enhanced by Mycoplasma at 24 h post-infection
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(P<0.05), however, mycoplasma-dependent caspase-3 activity, H,O, and LDH levels were significantly decreased
by ST2825 at the concentrations of 10 and 20 ;,Lmol-L'l, and mycoplasma-dependent 7NF-a mRNA and NO levels
were also significantly decreased by ST2825 at the concentrations of 5, 10 and 20 pmol-L™ (P<0.05).

Key words: mycoplasma mycoides subspecies capri; MyD88 inhibitor; pathogenesis
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MPIRGE AL G, BB 4R MR 2%, U
Joi AT IR B P AR RS I A BEERE, AR R AW ZE A
FET3R, Mt R shd) T A 40 4350 BRI 44 5%
T 4 LR 51 2k e o 1 R AR AT
N A R R, IREERE I AR YRR P
9 BERWP RIS S . 7 Y P i
WAT, MEEEFREVRE, SIRFIERERT
TFBR o L2 A Gl Bl R i 5% 7E R B AT B [0 4
K, mAAEHNEIMA R RE, B, £24E
W RE IR KA, BIIER S PO = R AL
TR, FESR M BTRAT IO, 2001 4EAE B IRFRAG
LRI JFAR LR TR Y B RRY, 2011 4R B R340
S 28 S SR ARy BEARTY . B L2 SR A
FE DL FHA YR TAT B, 78 1L 259 R A G g e s
RREPFRAICT R E, FRTE2 ZNLERS
Y, RIFHN 37.7%, HRILEN 36.4%°,
TR WER: 57l B A= fof e85 -9 /8

TLRs s&—RRINGIEZHE, ZEBERTH 1
RS, ARNZ AR, &I R )k
P, EEAE GRS R A KA. el
TER A SR AE D AR S G5 R S R,
TERIRGIEAM, FE— RIIBINUAR RRE R B, 7
MR R AE R 28 bR B EH . TLR ¥
TG SR T2 PEY B, WS AR
TR HFREENE, RETSIETIER .
MyD88 #& TLR {5 Tilig h i cskiEa, £
i A BB R A Z O L MyD88 5
O ME TR RIETE IR S5 2 DA 5%

HAlT, BT Mme XF 26 57 40 11 H
MU A ARG R, ARSI H 12 MyD88
£ Mmc BEGe 2l b R gn A AR AL, R
Mme FIBURAL G S BRI 2 2% 5 W .

1 RS
1.1 #8

22y NI E R RS TN ST ik M 21
VLR (B B A ) BRSO S ARAT . R AR I A
DMEM 4 il 55 758 H GIBCO A &) ; B RER I
EAGIEE F#EAE T AT Triton X-100 4HAZLAE
. MTT 51 & DMSO W b R R RHEA

FR/AH]; Trizol Reagent Kit JlJH Invitrogen A 7 ;
Caspase-3 ¥ PEAS M & A0 ST2825 il 551t =
Apexbio A #]; LDH G5 & % H FE 5t @ e TR
WFFCAT; SYBR Ykl T+ % [RAH] .
1.2 7%
1.2.1 MTT $3%  UEEXTEOW K 2 i b 4
i, H 0.25%RE R ALA, 2 10%06 41
JEH) DMEM %% R i S A 4 i 2o, BLEE AL
10°~ 10" M B Fl T 96 FLEEFRMRH, REFLISARR]
9200 L, HZSLHLEE PBS HA. 72k HiF,
FFFLINA 150 L DMSO %, BIRK FGHEIRS
10 min, {4 45 & 78 70 V5 R 70 B EC G 22 60 A 490 nm
Ab IS FLRI RO GAE,  EAR R W8 .
1.2.2 314kt 54 & M NCBI Chttp://www.ncbi.
nlm.nih.gov/) M3k GenBank b 25 A A #H I L A 15
519, K H Primer5.0 A3 5 Rr s E 514, 5
YIFFBIILEE 1, S19H EEA T AR ERA A
B

£ 1 514955

Table 1 Primer sequence

EIE/ELR i SIPIFFEI(5"-3")
Primer Primer sequence

F: TGGTGGTGGTTGTCTCTGAC
MyD88

R: GGAACTCTTTCTTCATTGGCTTG

F: GCCAACTCCCTCTGTTTATGT
TNF-a

R: GGACACCTTGACCTCCTGAAT

F: GCTCTCTTCCAGCCTTCCT
p-actin

R: AGGTCTTTGCGGATGTCG

1.2.3 RNA #FUf= cDNA #4&5%  FHI7) ST2825
59 E 1 he Mme BRALAA, 2405 40 f 45 L 5]
2 10:1 PTG A, IR R4 E T 37
C. 5%CO, ¥ Fo4H i E 4. 8. 12 fl 24 h, & RNA
$& 4% Trizol Reagent Kit $e it ( /7153017, 7ET0H%
R R B O NG RV A4 S uL L RNA;
Oligo(dT)152 pL RNase-Free ddH,O 5.5 puL; Super
Pure dNTP 2 pL; 70°C/K ¥4 E N 5 min J5 g 7E
UK BV HD 2 mine B B0 5 I BATN 453101«
RNasin 0.5 pL; 5xFirst-Strand Buffer 4 pL 1l
TIANScript M-MLV 1 uL, BREHBERSES], 25
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TR S MyD88 HIHi 7] ST2825 X 224K 37 IR A 111 2 5P F B U1 =5 41 Ffd 140 52 M 613

CIR¥ 10 min. 42°CIR¥ 50 min; 95CHI# 5 min
JE#& 1l M, BT UK E; RNase-Free ddH,O A 30
ul, —20°CIUKFEBN % H -

124 SR 22 PCR  LPL4EALIY cDNA R, A
2 B-actin AXTHE, 7E2 [K LightCycler 480 ¢t & &
PCR X _F#EATAHXS € &1 PCR R, RSAR RN
2xSYBR Green Master Mix 10 puL, cDNA #4 2 L,
LRSI 1 uL, WK 6 uLl. PCR RN 5%
95 CHIAZM: 5 min, 95°CAEE 15, 59°CiBK 30s,
T2°CHEAH 30's, 40 MG, k2 A0 B AR I TR] R
YAl 3 ANESE, SEIRSERUE 20T SR AL
AT 5347 o

1.2.5 caspase-3 &AM HIHIF] ST2825 41
YEFH 1 h, Mmc BRYS4HM, A0 A0 10:1 (151
Po AT B et e, R IR Ak 2 B T 5%
CO,. 37 CIIBEF-AE 5% 24 h, 4°C. 1000 r'min”
200 5 min SRR, RIFTRS BIEE, %8R 200
JIAHINN 100 pL AR T EL B IR, H
DUUE, VKIBZLH 15 min. F Bradford y2A6 I A7 A
dn P EE R o IXFERE AT ATE 50 H — AN b B AL
R AT R caspase-3 FBEE 7150, Bk
BNV

1.2.6 H,Op K E69M = 57 ST2825 S4MMufE
A 1 ho Mmc BRYS4A, 405 40 10:1 f03Lk
BT IR GA0M, R EENIMBHEET 5 % 37
CTHI CO, JEF-4ET %% 24 he 3 EWE, I H,0,
K ZLAR, 843215, 4°C. 12000 r'min™' B0 5
min, B EIE, EEUHBIETERE.

1.2.7 NOKE&gM = 57 ST2825 54 fufE H
1 ho Mme BEALAM, 45408 4% 10:1 NStk
IR YA, HR RIS E T 5 %. 37C
) CO, B 248 % 9% 24 h. EU4Hf i, 4°C.

12 000 r-min” B> 7 min, 4% B35 W 546 I NO # JEE
1.2.8 LDH %% i35 ST2825 54ffafEAH 1 he
Mmc JEZL4 i, T 24 h B S50 pL 40 ff b3 W LDH
(1) ODaso, 4% HEUEBH 15347424

129 %itE o4 KA SPSS17.0 Giit#tFitir
ST, BURHBIBERR R (Y1) Bk, ZUkt
AR 7 Z 08T, PR LR A 2 FEAR IS
(1) t ZHUG I g K5

2 ZFERESH
2.1 MyD88 %57 $T2825 Xt it _t B 4RARSE MY

F0

AN[E) e FE F1155) ST2825 (0. 5. 10+ 20 A1 40

umol L) S4HMIAEFH 24 h J&, YAE4HM, FIH MTT
D7 AE pR v, A5 R, 4R ST2825
WE Sy 5. 10 A1 20 pmol- L ANFLITLHMIE I, Ti7E
40 pmol-L™ A 4 Jf i 1 5 3 PR (P<<0.05) (% 2).
GERRH], AW AKIL ST2825 Kb &l iy P 5 m B
TR PR o

R 2 ST2825 JT4HRIEM RN
Table 2  Effects of ST2825 on cell viability

550 B 2 4 e 0 1 L A %
Cell activity ratio of treatment
group to control group

ST2825 AbFRIKR
/umol-L"!
Treatment concentration

()T ts)

0 92.234+4.01

91.96+2.28

10 91.76+2.88

20 91.19+£3.07
40 83.41+2.36%*

T RN GXHRAL (0 pmol' L) ML E 7 & ¥
(P<<0.05)-
Note: “*”indicate significant difference compared with
control (0 pmol-L™) at P<0.05 .

2.2 XAEETE T Mme B8 LR a4

Mmc L2 PRt 5z 4 s, SN i
)= RNA, FS2i & & PCR & MyDSS ) mRNA
Ko FEFEAE MOT K 10 500 R, YL a1k 4.
8 12 124 h, S KI, TEFTUEMIIS ] fn] BA
B3R MyD88 mRNA FIA/KF(P<0.01)(E 1),

N
[

O Control
0O Mmc

il
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n

MyD88 mRNAAHX F ik &
Relative expression of MyD88 mRNA

(=]

JB&YuB [7]/h Hours post-infection

RN Mme YL 53 R4V 22 7 22 (P<<0.01)
“*”indicate significant differences between Mmc infec-
tion group and the control group at the 0.01 level
& 1 MyD88 mRNA FikKF

Figure 1 The expression changes of MyD88 mRNA

2.3 HNFIF ST2825 3F Mmce £+ §#I H,0, 5500

FHMBIFRIA R LK) ST2825 55 4H My 52 i i 77
1 h, 865, M Mmc BEE4HE, 7£ 24 h llEA
Mme XI5 AR RO oL, 45 5o%,
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ST2825 7£ 10 A1 20 pmol L™ W~ Ay LA 3 PRI
Mme SEH) H0, 20 (P<0.05) (& 2), #] I
M7 ST2825 W LARRAE Mmc 5172 ) 4 i 452475

1200
1000

oﬂ
0 1 1 1 1 1
W

H,0, concentration

HzOzW E?f/nmol Lt

> © ) N N
Qo““o W ‘90\.\) o A o\\”\
5 W QW
5O7 OO L
FECI - ¥
ﬂ\tﬁ‘c’ o o

“H7FIR Mme+ST2825 &Y 5 Mme AR b 72 53 1 35
(P<0.05). FId
“*”indicate significant differences between Mmc-ST2825
group and the Mmc infection group at the 0.05 level. The same below
B 2 H0,RETHK

Figure 2 The secretion changes in H,0,
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2.4 ST2825 X} Mmc 7758 caspase-3 SEMAIRM
AW FE X — A 1 407 ST2825 % Mmce
31 caspase-3 3EPERIREI, AR ST2825 (5.
10 120 pmol-L™) M5 4R IEATHEE 1 h,
T Mmc BG40 24 h, KW caspase-3 15T
SR EIR, Mmc il B35 caspase-3 MIIETE, 1
ST2825 TEWKIE 10 F1 20 pumol-L™ I BEMS 5 35 PR
caspase-3 3G (P<<0.05) (& 3), 55 Mmc X
caspase-3 W& PE I BE/EH
2.5 ST2825 Xf Mmc 1758 TNF-a mRNA RiEH)
)
TEIEGLISH] 24 h &I, Mme $EE3EK TNF-a
mRNA FiA/KF, MyD88 i3] ST2825 7E 5. 10

A 20 pmol-L™" ¥R JE T Al i 3 FA MK Mmce /A F 1)
TNF-o mRNA Fik/KF (P<0.05) (K 4), g55%
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Figure 4 The expression changes of TNF-a mRNA
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TRAR IS5 MyD88 Hil 551 ST2825 X 224K 3T JF Ak 111 2 M A B G 15 3240 M ) 52w 615

1 h, 285, FH Mmc B4, 75 24 h BMARA
Mmc X451 R TER. 4R 2R, Mmc 5l
S NO 7K 55 35 v 1% HE 2, 17 #0061 751 ST2825 7 5+
10 A1 20 wmol- L™ ¥ B T AJ LA &k 2% F4AIK Mmc S 2
NO 43t (P<0.05) (] 5), A I NO &—AEH
SRS 51, AR T R Pl 2 AR .
4 LR B4 77) ST2825 1 LARFAE Mmc 5|2 T
FHRHER NO B2k .
2.7 ST2825 X%f Mmc 1+ 549 LDH B9520
BN A FEIREE ) ST2825 S4HMIIR Rl &
1h, %R)5, FH Mmc BRI, 76 24 h K535
B3 LDH K. 453 B8, Mme BG4 1
) LDH /K32 2 = T X B4, i fiiki 7) ST2825 78
10 120 pmol- L™ ¥ N Al LA 35 F#MIk Mmc S35
LDH (P<<0.05) (F 6). Z5HEH Mmc A] 5|l
R AR A, A7) ST2825 TT AR Mmc 5/
{140 200 o A 5 o

3 RS54t

MyD88 5 TLRs tHHAEH G, %48 IRAK Kk
B AHTEANERINEC T HECABOS S, IRAK-4 KIE
B IRAK-1 BERRACHIBEVER, BERRILI IRAK-1
4k 5 MyD88 1Ef] . BEHS, MyDS8S8 ) TIR 45 #J35
52 WAL, N il DD 45#4385 TRAF6.
IRAK-1 1 IRAK-4 E&MILELS G224 b,
IRAK-1 #I TRAF-6 & A% B8 fb ) s ik J5 5
MyDS88 % A i 85 f 810, TRAF-6 Fll Ubc13/Uevl A
LML TRAF6 H S 63 MRIMEIR K42 &
fb, 7£ TAB -1 f1 TAB -2 IS F, 5 MAP3K %
R TAK] 456 H30E TAK-1. 36101 TAK-1 43
HE MAPK Al IKK EA YR, 5P %AR
BAEMGSH S, TAK-1 BIEH A —%&EN
MAPK i #%, i#id ERK. JUK Fl p38 3 24t Ibk [ Joi
WOE A c-Jun FlI c-fos, cJun F1 c-fos # A 4 i
¥, RS F AP-1, 95 IL-1. IL-6 Al TNF-a
S JE R T 43 sl 1R

MyD88 XA A B AW EH . 2 RELH
JL PR ¥~ TL-6 W] LA vk EXL 40 it S st 48 i s o7 2 1
A il - MyD88 I8 i 1] LA % L -6 F7K . ST2825
A LA RS MyD88 & A4 — 51k, 1 A BE 524K IRAK L
Al IRAK4, M4 MyD88 {5 5l . #OKIEHK
A AT IR /2R R0 Thl #2771, HORIE A4 E I
WiES TNF PAEFE MyD88 K% 5. Kaisho
A4 LPS ST A= LR MyDS8S8 &bt AU SR 41
HaIt4r Al CDA'T 4L FR5 &, LPS HlUs, B

A AU SORGI M AT $2 55 CD4'T il TFN-y A1 IL-12
73, AN IL-4 170k, SR1, MyD88 S
TR SORAMEMAGE S T CD4'T 4ifier=4: IFN-y
HMIIL-12, fHA] AR 42 & IL-4 73 3.

SCFEARAA T8 R A B RV, [R) tA]
5 e A% 20 M AN A MR ST R T R 2T g
T 30 O G S 855 24 o DR AR AL B B AE T
I FE. Caspase-3 5 Caspase-8 7 Caspase 2k M
HER 2 oc B 2, 2 SR AR T 1 e A AN B
HETAE S S FEEEE ), Caspase-8 2 41T
TP IRP AR, AT DA E BSR4
F Caspase-3, Tfi Caspase-3 A7 T 48 T- 9k B
(NI, RN P AT T 1 SRR R U, At
Z MR R E I Wit B ONO RiIE 4 A
T2, i NO 3% 2 B 77 B4 b R 7 S Ak
A (NOS) Frizdlim, & NO SHEH
B H B SO E AR E, AT LA R T
(19 0k J 32

MyD88 il ST2825 H[F&{K Mme /51
caspase-3 V&1 H,0, iKJE. LDH /K°F-Hl TNF-a
mRNA Fik /K K NO WK EZ, Blt, ST2825 7E Mmc
1 D L 3 b B 4 i S A A A b R A
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