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X, Srib Rl A F(IL-6. IL-5. IFN-y Al
IL-33), A& LB T DC. B W4 i F ik & 240
ffl. TL-33 J& IL-1 KM —Fpai i -, R
ACREAE Sy fie 98 A% 390 41 2 B A4 10 287 Js vy 1 9 i 0
BRU, IR HE EIAZEE T DC a2
ik, fEiF DC HIE e g R 1 R ZFh
Job MEE 2 386 88 RV AT RE M TL-33 3k, R R
Rl FLZF AT B RE S O b R 4Rl A TL-33 K&
HAEEAHET 2 DC /eI AN TEAE . it
ASBIE ST S P B 28 J AT B0 0 RO b B A i
F, SRR AN B S  BUEBE TR SR 4
Jifd(bone marrow-derived dendritic cell, BMDC)i
AL s, A RNA THUEORUER] 1L-33 £Ei 1k
BMDC H R #EE EEAE T, O B WAL 5 25 F A T 2
T 2R B A 2 101 2 ) ELARBIL T B 4 1 Rk 2 A A

L ARR

1.1 RS EH]
MR ZEFUAT R 168 14 H 2R RAEY A Al

JIN L2 i 98 2 D 2 (CMT93) i 4 M K2 [ 4 e 3%
Ui B8 5 46 JE I CSTBL/6T /NI H 470 Ko sk
Kbt s RPMI 1640 5353 . DMEM 1555 3t
FIGZE M7 W H 2 [F Hyclone A Fl; H % . &%
TR A AT R ERHCA R A A /B 2R
200 i - 5 W 4 L 7 SR TR F- (rmGM-CSF) Fl/ N Bl
HAM R 4 (rmIL-4)8 A 1 50 EHTEAE YR
4yl BB (Lipofectamine 3000)0 H FEBk K
IRFHL S F] s PEFRIC 40/ B CDA0 L se FEHTA |
FITC #rid £-Hi/h il MHC 11 F5cpEdiiAk . PE 5
IEEH/NR CD8O B s FEHLIA | FITC Fricd i/
Bl CD86 B o BT 1A Ko X 1o 1y [v] 76 X HEBT A4 )
2 [ BD A w5 40 36 A I 3R] £ (CCK-8 71 43)

F/INEL IL-33 ELISA A M50 & 1 e il 118
AV TRARAR; 4 RNA 25050 &
FAY TRECRE)VA AR R A0 S
JEE . PCR I [ w5t vl MERE A BB I A
PR 2w

1.2 FHELZFHAF R X CMTO3 40 M i 3 Al

WA ZE AT 168 BEFPT LB KL
37 °C R, B WEANTA, JCIA PBS B
PE 2 WURIRBUIR -4, 37 °C KR i EA T T 7%
T, 11 PBS B4 ¥5 10%/64- L (FBS)
M 2%HERR. #%5EN DMEM 7% 96 fLAR,
A CMTO3 4iififl, 5x10* AN4HHE/4L, CO, K FR4
37 °C B3R =2, ##% 1x10°, 1x10*, 1x10° CFU/
FUIMAR B ZEIAT I, 37 °C W& 24 he A
CCK-8 i, 10 uL/fL, 37°C #EEMERE 2 h, JHH
FRASGME ODuyso fH o AHMITEYE(%)=(0OD tusmen—
OD wissi)/(OD pun—OD aysior)< 100,
1.3 AHE R RIES 4R 7 ELISA &l

¥ 10% FBS Fl 2% H % % %5 £ 1) DMEM
3% 12 fLAR, BER CMTO3 4, 5x10° 40
ML, 37 °C Hige EAMLIKZ . #% 1x10° CFU/AL
TG B ZE AT, 37 °C M 24 h, U340
Bt BWEW, MR ELISA 3R 57 £ i B 45 46 I
IL-6. IFN-y, IL-12, IL-1p Al IL-33 FiEKF,
1.4 IL-33 £FEHGE R PCR AT

WHGTHET CMTO3 AiiEsssR, KissZEm
A EZERIFF B, e 4 3ok 1x10°, 1x10°
A 1x10* CFU/AL, 8% 5 24 h J5 2 B4 41 i A s
FEW . MR 3R 3% 10000 r/min 2.0 10 min,
FH0.22 pm VBB LE U85 25 . A RNA $#2EUR
FIEPREANME RNA, A PrimeScript™ RT Mix %
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i SRR G U 45 51 cDNAL FI995E & PCR
Rl IL-33 #%5KF-, 1. R 5197515508
5'-GTTCTGGAGACTACAGCGCA-3'#ll 5'-TTTG
CCGGGGAAATCTTGGA-3', NZ(GAPDH)IF .
a5 814518 5-GGCTGTATTCCCCTCCATC
G-3'Fl 5-CCAGTTGGTAACAATGCCATGT-3'.,
PCR )7 A : HELEL 95 °C 30 s; P EL 95 °C
10s, 60°C30s, 40 MEIH; KRR 95°C 155,
60 °C 60's, 95°C 15 s,
1.5 /MNE BMDC #l& 583

SHERG AL BE CSTBL/6T /NEL, TR 43 B %
HHREE . S AR EC RPMI 1640 3557 2 bk
HHEETLE .08 H, 1500 r/min Z.0» 10 min,
Fr 35 ULTEAN N A 1 mL £1 40 i R S
WE 1 min J5A 5 mL RPMI 1640 55553,
1500 r/min #.0> 10 min, 7 & A 10%
FBS. 10 ng/mL rmGM-CSF., 10 ng/mL rmIL-4 F
1%H8HE . WFHRMN RPMI 1640 1555 H &,
FEFP 6 FLAN MBS J5 4R, CO, 535746 37 °C 5535 60 h
JRH, kSRR FR 5 d, WERIE LR BMDC,
1.6  BMDC &4k a5 5 =X 48 M AR A6 1

¥ BMDC 2Ff 24 fLAR, 5x10° 4liffl/mL,
bR A B SR T 5 24 h S AR AR Y, 1500 r/min
B0 10 min, FF BV, AEAE S PBS VR
2%, HEALARMLA 100 pL PBS H &, e BE I
B4 5 PE ARid Ehi/NR CD40 B g fE 4t
. FITC Fric F4i/h B MHCIL $ e fEHiUA . PE
PRic SN CD8O B FEHLIA | FITC Aric -t
/NEL CD86 B T BT A LA Kkt 7 ) [ 75 X6 HE e
1A, 4°C 5% 30 min, PBS ii¥k 2 G TR
A

actamicro@im.ac.cn

1.7 siRNA T3 CMT93 i Y 1L-33 FEFH KA
Him

H W 4% fE 28 K 4 (http://rnaidesigner.
thermofisher.com/rnaiexpress/insert.do)i¥ i1 3 45/
B IL-33 siRNA J#41, $810] 751 7351 ) AGACTC
CGTTCTGGCCTCACCATAA(222) . GCTGCGT
CTGTTGACACATTGAGCA(384) fll ACACAGA
CATCTGGCTGCATGCCAA(643), Zid Tl S2 56 i
e B siRNA 384 M THRACR AL, ¥ CMTI3
AN HEAP 6 FLAR, #%H8 Lipofectamine 3000 iiiHH
FEFT siRNA384 4%, 30 pmol/fL. #44)5 36 h
WCEEANM, HeFh 12 ALK, R0 RE 5 AR
FAEMIATER, 1x10° CFU/L. CO, J3#4f 37 °C
BEE 24 h SCEANMEE SR B3, ELISA ]
BRI IL-33 XKV $% 1.6 LA B AR
B BMDC, 5 CMT93 45 35 1 & 24 h )5
Wtk BMDC, =40 AR 4T BMDC i
T F ARG
1.8 HdE b3 K oy Hr

B Y R - B AR HEDR RN . SR T SPSS
17.0 #RAEXS B G A T 51 oA, SRR 7 22
Gy BT AT 25 5 B MRS T

2 HERAPAT

2.1 AHEZERAFEXT CMTO3 41 A ) 25 P A T
M1 AT LUE 5 AN [R50 6 (R Al R 28 AT
I E 24 h J5, CMTO3 21 i 43 4 JC B 8 ol s
2.2 RHEZRAT BRI CMT93 20 i Y 40 Jfd X
ESuy il
KRR ZERIFT TS 168 5 CMTO3 i Lig &
24 h, YHERFFE A ELISA A 1L-6, IFN-y
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Figure 1. The influence of Bacillus subtilis 168 on
CMT93 cell viability. The CMT93 cells viability were
detected by CCK-8, compared with the control. *:
P<0.05, **: P<0.01.
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Figure 2.

Detection of cytokine expression in Bacillus subtilis-stimulated CMT93 cells. The protein expression

level of IL-6 (A), IFN-y (B), IL-33 (C), IL-12 (D) and IL-1B (E) in Bacillus subtilis-stimulated CMT93 cells
were detected, compared with the control. *: P<0.05, **: P<0.01.
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Dose-dependent 1L-33 expression in Bacillus subtilis-stimulated CMT93 cells. The relative

mRNA expression of IL-33 (A) and protein expression level of IL-33 (B) in Bacillus subtilis-stimulated
CMT9I3 cells were detected, compared with the control. *: P<0.05, **: P<0.01.
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Detection of BMDC activation after cytokine stimulation. The expression of CD40 (A), CD80 (B),

CD86 (C) and MHCII (D) on the surface of BMDC were detected by flow cytometric, compared with the control.

*: P<0.05, **: P<0.01.
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control. *: P<0.05, **: P<0.01.
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Figure 6.

The effect of IL-33 interference on BMDC activation. The expression of CD40 (A), CD80 (B), CD86

(C) and MHCII (D) on the surface of BMDCs were detected by flow cytometric, compared with the control. *:

P<0.05, **: P<0.01.
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il B2 6 A TR Y 5 266 I B 5 1 A& 1 T g
Tl FE RGN DC i Hh B 98 B H 55 BORY B 25 fL AT
BRI 36 £ DCI') | gl 33 2o i3 - Bz At 43
WAL L PR 7 P B2 DCP4, Sy T B 3 — [
A5 RS B2 AOAT TR 168 il BUl b iz 4n it
F 200 gh LR R B ZF R TR RE B
CMT93 4l 53 TFN-y, IL-6 Fl 1L-33 2541 i [A]
F, T H ARG R A R O . K A
JfLIH - #9 CMTO3 4iifig 5 5% 5 BMDC 47 L5
A, AR RRGE W E G /L BMDC, $&RAh B 2E 4
FE TR AT B8 8 3o R b e A B A 20 M R 3
1k DC.

IFN-y. IL-6 F IL-33 # /& 6ETE L DC i 4i i
PB4, Horp IL-33 2 R B TIL-1 RGBT,
NS5 Jr B AR AE | 2k BB g8 g 24 272,
WHREMESE DC Ak gt 121200 Sy T i) A A R
TR RSO b A A WA Y TL-33 7RG
DC HHIMEM, ABF5E5EH siRNA T4 CMT93
AR 1L-33 SRR 3RIE , Zobh B 2R AT RIS
P 3 %S BMDC BHf 7300 E , 45 R
JNAML RS 97 B S AL BMDC BURE 1 3 AR, 12
78 IL-33 J2&: 364k BMDC ) EZ A0 K1, K25
FELFF T AT e I O b R AR AW IL-33 SR iE
EE T DC.
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The important role of IL-33 secreted from Bacillus
subtilis-stimulated intestinal epithelial cells in mouse dendritic
cell activation

Chunxku)hdou;HuihAeng,Ijinhu,ZhenhaiChen*

Jiangsu University Co-innovation Center for the Prevention and Control of Important Animal Infectious Diseases and Zoonose,
College of Veterinary Medicine, Yangzhou University, Yangzhou 225009, Jiangsu Province, China

Abstract: [Objective] Bacillus subtilis can induce efficient intestinal mucosal immune responses, but the detailed
mechanism for dendritic cell activation remains to be defined. [Methods] Mouse intestinal epithelial CMT93 cells
were stimulated with different concentra amyloliquefaciens tions of Bacillus subtilis and the cytokine expression
was measure by quantitative RT-PCR and ELISA. After incubation with the cytokine-containing cell culture
medium, activation of mouse bone marrow-derived dendrites (BMDC) was analyzed by flow cytometry and the role
of IL-33 in BMDC activation was confirmed by RNA interference. [Results] Bacillus subtilis could significantly
stimulate CMT93 cells to secret IL-6, IL-33 and IFN-y, and induce the IL.-33 selection in a dose-dependent manner.
The cytokine-containing cell medium could significantly activate BMDC. After interfering IL-33 gene expression
and stimulation with Bacillus subtilis, however, the ability of CMT93 cell medium for BMDC activation was
significantly reduced. [Conclusion] These data suggest that IL-33 from Bacillus subtilis-stimulated mouse
intestinal epithelial cells plays an important role in the dendritic cell activation.
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