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Effects of Aspergillus fumigatus extract on expression of GM-CSF in human bronchial epithelial cells
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[ABSTRACT] Objective: To investigate the effects of Aspergillus fumigatus extract (AFE) on the expression of GM-CSF in
human bronchial epithelial cells and its possible mechanism. Methods: Human bronchial epithelial cells (16HBE-140) were
cultured in vitro and were exposed to different concentrations of AFE (0,8,16 and 20 mg/L.) for different peroids (12.24.48.72
h). Moreover, heat-treated AFE, serine protease inhibitors (aprotinin) , protease-activated receptor-2 (PAR-2) agonist (SLIGLV-
NH;) and PAR-2 antagonist (FSLLRY-NH;) were also used to treat 16 HBE-140 cells. The production and release of GM-CSF
in different supernatants was determined by ELISA. The expression of GM-CSF mRNA was measured by RT-PCR. Results:
16 HBE-140 cells in the normal control group only had slight expression of GM-CSF; the expression was significantly increased
after AFE treatment(P<C0.01); and the effect of AFE was in a time- and dose-dependent manner. PAR-2 agonist also promoted
release of GM-CSF. Aprotinin and PAR-2 antagonist (FSLLRY-NH;) almost totally inhibited the effect of AFE on GM-CSF
production by 16 HBE-140 cells. Heat-treated AFE, which lost protease activities, exerted no effect on GM-CSF production.
Conclusion; AFE, with its protease activity, can activate PAR-2, and subsequently causes GM-CSF synthesis and release by
airway epithelial cells, which may contribute to the development and deterioration of asthma.
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protease-activated receptor-2
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SEHG A L A S i B R AR I (Aspergillus fu-
migatus extract, AFE) X AN 3Z R & & & 41 My
16 HBE-140 1€ M, W A ELISA fl RT-PCR 73 %l
A0 40 o _F 35 9 GM-CSF K 41 s GM-CSF mRNA
R R AFE X R WIE Bz 41 il GM-CSF %
3K Y 5% J AT fe ) B AR KL
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L1 M ASAE LR 16HBE-140 B/
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Zepeck K 77 5 (Difco 2 7)) ; DMEM 85 7 % (Gibceo
oA s B A R I3 (Hyclone 2y ) 3 TRIzol (In-
vitrogen A @) ; % &5 1 (Difco 2 7)) ; A GM-CSF £
WA & CALD A #) 3 SLIGLV-NH2 ( H-Ser-Leu-
Ile-Gly-Lys- Val-NH2) (Peptides A 7)), FSLLRY-
NH2 ( H-Phe-Ser-Leu-Arg-Tyr-NH2) (Peptides 2
F) s PIIKEE (Sigma 2 A ; W8 5% RT R A & (Fer-
mentas A #) ;A PCR A& ( Lig4A TAY
TREH AR M4 B 2 7)) s BCA 3% 8 11 il e 3k 77 &
by b S s s SR N M BT B Bk
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Prs K AN 28 B 41 i 25 16 HBE-140
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AN IS L 100 U/ml 5 8 % F1 100 mg/ml 855 %
) DMEM $57: 3, 8 T 37°C 5% CO, TR 3%, 4 2
d #e 1 Ik, JF L 0. 25 %6 [ i 1 g AL AR AR, SR
B 5 T UM% (1) DMEM 85 955 24 h,

1.3 M FRARRYeGH & W52 AR
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RN A BE ) AFE & KR EE . RAL B AFE b
AFE ¥ & T 65°C .30 min™”,
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mmol/L CaCl,,pH 7.4)37°C# & 30 min, I X\ 700
pl 13% =/ 48,1 000X g, 10 min 2O, K 13
WAE 280 nm Ab (6B E (Doso) . 25 A A E IR
A 300 pl 1% 8% & EHE WA 700 pl 13 % =S
PRV W, B AT TN 200 ol A5 W RE 5, 7E 37°C {3
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Biro. 01 D A B 75 22 0 B 1) &
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BRI AR, A M AR K & R A M, B R AR OE I
DMEM k4355 5% 24 h, L8 o R 6 4. (1) IEHE
FUNT 4L 2 N il iE DMEM 85 77 %5 (2) AFE
AR 45 T ANIR KR E AFE(0,8.16,20 mg/L) 1E ]
AR IA] (12,24 ,48.72 h) 5 (3) # kb B AFE (HT-
AFE)4 . HT-AFE %48 AFE; (4) # Ik B Carptinin,
Apr) 4 NN AFE Z A 10 min B0 300 ik Bl 28 9 &
M 2 mg/L; (5) PAR-2 ¥ 2 #] SLIGIV-NH2 41.
SLIGIV-NH2 (50 mmol/L) &t AFE; (6)PAR-2 FH
Wrif FSLLRY-NH2 41. A AFE Z # 10 min Ml
A FSLLRY-NH2, &K & 4 200 mmol/L, (3)~
(6)HIHIEM 24 h,
1.6 ELISA Fisn e L& ¥ GM-CSF 494 &
AFE EH & R a4 i EVE# .1 000 X g, 5
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P U A S 4R L Y. 58 BOG LE B AR A B8 D yso 1
HE b oA ol 2 L A5 L R Z R BE AR,
1.7 RT-PCR # | %8 i, GM-CSF A B &% K H
TRIzol 71, 2 M i B 4556 75 52 56 20 40 i 1) &2 RNA 2
TP, FRHCH) RNA W 5E Dogo M Dego, 7 HEAH AE
L.8~2. 0[] T Jm 8925, B 1 g RNA W0 5%
A1 cDNA, HoA 1l cDNA R, 8 GM-CSF,
SN A 94°C TIAR T 4 min J5,94°C 4B PE 45 5,52°C B
K 35 s,72°C ZEAH 1 min, 33 MG, f )5 72°C ZEAH 7
min, U5 pd FHEPE YR 1.5 %0 B0 B v s R Uk, Ak
LEEEB) B, H 14 UG 5 BT 2 e 2 A
52, L NADPH h 2 [, GM-CSF 5 NADPH /& J¥ 1
LA GMECSF mRNA [ A 6 7 384T 2 o & 4
Hr. GMECSF W 5190 17 4. B 519 5'- GCT AAA
GTT CTC TGG AGG ATG-3", Fif54¥) 5'-CTC CAA
GAT GAC CAT CCT GAG-3', ¥ 3 J BEK & 536
bp. NADPH (¥ 514 /¥ 5. b it 514 5'- TCC TGT
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GGC ATC CAT GAA ACT- 3, Fili5# 5'- GAA GCA
CTT GCG GTG CAC GAT - 3,48 5 Bt 4 555 bp,
1.8 %hitZF 4 X SPSS 11. 0 BT 441
ST, TSRS L o4 ROk, 240 R H
LI B T I L LL R ¢ 5, P<<
0.05INh ERHG I ¥E X,

2 # R

2.1 AFE®ZaBeEM Mih & 50 E L83y
s R B B ) 3 H A B 1 R s kLT LR
AR R P (4. 72 U/mg & A) 1H &% T 5 97
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PG L S R T e 4 K

2.2 16HBE-140 @@ L& ¥ GM-CSF ¢4 %
16 HBE-140 41 i -7 ELISA W & 3L, AFE # #%
16 HBE-140 41}l 4> W GM-CSF — & yu [l Py 52 ik %
U A K i &, 8 mg/L AFE 45 16 mg/L. AFE
EAEF 24 b B AFAE W 2 1) GE vl 2% 22 % (P<<0. 05),
M 16 mg/L AFE 5 24 mg/L AFE 7E/EH] 24 h i
LG 27 (P>0.05), 54 16 mg/L AFE #
B oy i GM-CSF 5 AF I 1R) 52 W] 4 ) I J) 4K
sk, /E R 12 h i GM-CSF B B0 W) & 18 T &
[(38.3+1.3) ng/L7,24 h i K (45.0+1.9) ng/L,
48 h ik (54,242, Dyng/L, FH P L P {34 /)

T 0.05,

PAR-2 32 4 34 3 77 SLIGIV-NH2 #] L H] 3% 4

M W GM-CSF, 1 F 24 h B3R & N (45, 3 +
1.8) ng/L. HIEW AN ALK (16. 8+ 1. 3) H
W E R (P<<0.0D), #4b B 1) AFE A fig 1 ¥
16 HBE-140 41 i 5> # GM-CSF,{EH 24 h Bk &K
(16.9+1.6) ng/L. 5 IF & % 70 A Jo 58 i 2 %
F(P>0.05) A FREE N AN 2 me/L 0K E A1
200 mmol/L PAR-2 %2 {4 BH Wi #] FSLLRY-NH2 JL
Foe A dl AFE /R A 24 h B EE 5 50 ok
(16.2+1.2) ng/L.(17.3+1.7) ng/L, 5 1E % %l
b HEA L B8 T G vk 24 %2 = (P>>0. 05) ,
2.3 16HBE-140 #m & GM-CSF mRNA & i %
& IEW 16HBE-140 4l i X A /b & X ik GM-CSF
mRNA, 2 GM-CSF/GADPH X J& b {H 0. 108 +
0.010,1f 16 mg/L AFE fE ] 12 h & JE ik
0.36940. 016, 5 1E ¥ 41 e W] % T & (P<<0. 05) . 34
YERI T A 24 h B 2R BE LEAE R 0. 55240, 016 (P<<
0.01),48 h(KE A 0.5774+0.019) 5 24 h £4
R ER(P>0.05), 16 mg/L AFE /M 24 h &
FELEA AR 8 mg/1. AFECKEE LA 0. 32040. 026)F
Gl 22 5 (P<<0.05), 1M 24 mg/L AFECK ¥ I AH
0.573+0.016) 5 16 mg/L AFE % f5 W] & 1) 2% =7
(P>0.05), WK 1,

1 AFE ¥ GM-CSF mRNA % 89501
Fig 1 Effects of AFE on expression of GM-CSF mRNA
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(1) IR i 7 B P R B A s S MR AE

AR R AFE AE R T NS b R i T
L85 58 b 41 M 1) GM-CSF mRNA ik
bR AT A A0 B R i GM-CSFE W S 38, 1
HOE R R B AR OC R, AL B AFE
S P 5 42k 2 T AN B A Z80RI WA i A AT 4y
W GM-CSF., 534 5 50 N H 1) 2 mg /L 400 ik 1 w] B
SEAHN ] BN A R P 22 5 R R W kL T 2
mg/L K JL T 56 45 30 1 AFE 513 40 Hl & R
I3 GM-CSF, Fl itk AFE #1622 50 1% 55 (1 0 v
A A 1% 5 W GM-CSF,

B B B 32 482 (protease-activated receptor-
2, PAR-2) 75 P Wity £ 5 1) WP W T8 Rz 40 320k W 8 7
151 %S ARSI T LA B0 IR R Al R AR L R
(1) vy B I AL 37 R R 1 TG 7K S 45 W s 11 22 b g
HAEBERLREY ARSI N ) 16 HBE-140 41 il % 1A
PAR-2 SZARMY . YA TR I PAR-2 S0 Al LAY &
T HEWPWR IS b Rz 40 A oy v 2 B Al B B L A
TRE— WS AFE 30 b R 40 i 4 4 BRI 4y i
GM-CSF [ HLHI, 5856 N H PAR-2 #08) # (SLIGIV-
NH2) FBH W7 5 (FSLLRY-NH) ™, & 3L PAR-2 #3)
AT LA b R 40 i 7E AR GM-CSF . 1 BT 571 LT 5¢
2 AFE il b B2 41 i 4= GM-CSF,

E R F W] AFE M 58 3L 22 R 5 A 5 MO
B A ) PAR-2, {41 il GM-CSF mRNA £ ik
B0, AT 40 i A RN 4 W GM-CSF B 2 38 i,
AT A 5 A% 5 IR 40 H 1) i 2 I 3 B 1 R 4 <
% N3 N R AR A 1R TE A S U I N
o PAR-2 FA A SR B Wity T 7 Y6 7 (0 A R0 i B8
SE S LI K 2 AFE WHAT #0E PAR-2 K& 5
L0 RS 5 T TR B — oA,
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