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Study on the role of allergic toxin C3a in epithelial mesenchymal transition of normal human bronchial epitahelium cells”
Li Zhu',Liu Daishun' \Wu Kaifeng',Ding Hongwei® ,Liu Jianying'”
(1. Department of Respiratory Medicine , Third A f filiated Hospital of Zunyi Medical College , Zunyi,Guizhou 563000,
China;2. School o f Public Health , Zunyi Medical College , Zunyi,Guizhou 563000 ,China)

[Abstract] Objective To investigate the role of anaphylatoxin C3a on epithelial mesenchymal transition(MTT) in normal
human bronchial epithelium cells and its molecular mechanism. Methods Normal human bronchial epithelium cells BEAS-2B were
cultured,and divided into control group,rhC3a stimulation group,rhC3a-+ C3a receptor(C3aRA)antagonist group, the morphologi-
cal changes of cells were observed by microscope;cell proliferation was detected by MTT ; the expression of TGF-B1 protein level in
cell supernatant was evaluated by ELISA ; the expression of C3aR mRNA and EMT related indicators mRNA changes were detected
by RT-PCR;the expression of C3aR and Smad2/3,p38 MAPK pathway proteins were detected by Western blot. Results Cell mor-
phology in 30,50 nmol/L rhC3a stimulation group was changed from normal cobblestone like to spindle shape,cell morphology in
C3aRA antagonist group had no significant change when compared with the control group. The cell proliferation was reduced in 50
nmol/L rhC3a stimulation group(P=0. 047) ; the levels of TGF-81,p-Smad2/3,p-p38-MAPK protein were increased (P<C0.05),
C3aR mRNA and protein levels were also significantly increased (P<C0.05) in 30 nmol/L rhC3a stimulation group when compared
with control group,but the addition of 1 pmol/L C3aRA could reduce their expressions(P<C0. 05). 30 nmol/L rhC3a could induce
the up regulation of « -SMA and N-cadherin mRNA, and decrease the expression of E-cadherin mRNA,adding 1 pmol/L C3aRA
can antagonize this process (P<C0. 05). Conclusion Anaphylatoxin C3a can induce EMT in normal human bronchial epithelium
cells by combining C3aR,its mechanism may be involved in activating Smad2/3 and p38-MAPK pathway.
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1 #R5FZE
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L11 Syl E# ASGE L 40 BEAS-2B(3&
E ATCC 2 7)), |4l A C3a(rhC3a), ELISA X % & (£ H
R&D /A, C3aR #5#H 7 (C3aRA/SB290157, 3L £ Bl H5 A
7)), DMEM F12 1% 3% % (3 [E Hyclon 24 &) , i 28 I & (bt M
PUZET oAl DU e i T 4 R (b R R A A,
RT-PCR i 7] £ ( H & TaKaRa 2 7)), i bi-GAPDH —#i .
Pr-C3aR. 1L 3 $1 % -1gG/HRP, R Hi-p-Smad2/Smad3 — i . %R
Hi-p-p38-MAPK — Hi (Jb 5t 1 B 7§ 2 ), e Hi-Smad2/
Smad3 . R Hi-MAPK14/P38 —$i (R L&A A .

11,2 S2mflds A% 4HE . NDI000 # R & H Wl 2 (L (3£
[E Thermo /A #)) . 2 B 4% (H A Olympus 23 5] - 26 56 Wi
Bt (PEIE Leica 24 7)), AR I 55 #0850 L. 3% Wk 4% (12 [ Eppen-
dorf /A 7)), Stax Fax2100 B fiff #5{X (3£ EH Awarn-er 2% 7)), Hi
VKRS L VKA B B AR I (35 [ Bio-Rad 4R .

1.2 Jik

1.2.1 ik BB WL BEAS-2B 41l & 5% it 4 i
W DMEM F12 #3456, % T 37 C.5% CO, H35PH 7,
210 8 BE 3k 70 %6 ~ 80 %6 4% A UM B A K ) A0 i AT S8R
I3 N 3 AL FRANM 0~72 h 5 W2 45 20 40 M I 25 A8 AL
1.2.2 DU EMAME (MTT) 40 5m i Dgaei
1X10° A4 #l F 96 FLAL, im A 5% DMEM F12 #;3% 24
b (1 50 S5 A L A TG IV 5 R AR VLR 6 ho 3 R R SR
AR e B B 20N C3a il 8, 72 96 FL AR A HEl — Bl i A 8t 1R
b (PBS) . 2» B 1 9% 1.24.48.72 h, W2 BB A 90
pl 5% DMEM F12 2821557 4 ho SR 5 W 25 1iE . AL A
110 pl. Formazan i i ¥ . & % R [ AR 2% 10 min, i 45 &
WIs oy R 78 ELISA Ky U A 490 nm &b 4 45 L 9 WO i
(M, HHEEIANEL BVEYE . RERML. LRE
3 W

1.2.3 ELISA K iU 20 ffg [ 3% W Hh 7% 4k 4 & B F-81 (TGF-81)
FIE FKOE RE SR A 4 A0 B 1 38 O — 80 °C vk A IR HE B F
VK& b AERR R AR B BARHESL 10 AL e L 23 s B AL
R RE S L S AR S AU & 37 ‘CIRE 30 min, Y% 5 K,
T BRI 50 pL. 28 AALER S . BRI 30 min
CHAAFRIED PR ¥ 5 W3 T m A B 5,37 ClE &M 15
min, BfLIMAZL L 50 pL. # 15 min DL, ELISA £ Il {X
450 nm Ab =25 FLAY A

1.2.4 RT-PCR ¥ AR E mRNA ik R [F 414 i
¢ 20 M %% B 35 80 % B, A 1 mL Trizol 42 B ¥ 42 B 40 iy 3
RNA, H Ak J5 2 #ic B TaKaRa RT-PCR %57 & U6 B 45 #: 1 .
PCR 5| ¥) 1 Invitrogen F I 1A= 9 T A2 & A 0, HA4R 7 51 0L
# 1,

1.2.5 FHHAMREL I (Western blot) ¥ Il A [5] 8 (/K F LU
R AL 1X10° A0 T 6 FLAR L 15 40 i %5 & 35 80 Do I,
A RIPA 24 i 32 O B AR 4 —ms i iR (BCAD 28 7 o
WS U e H K, 30 pg MR AT 10% 1+ ke 4k
T TR M- 5 T A T Y 268 ¢ | 3k (SDS-PAGE) 43 8 )5 - i #% 31| 3B
i 9 & s (PVDE) B, 5 %6 B MG Wk 4 °C #8201 2 o BRIBE L i
ATEREIFRYAR N — BT 4 CIF LR R 18 h) L JEIE . mA
TREIF I 5t 37 CIE 2 h, b2 k6 (ECL) 5 G R .
1.3 Siil2eAab 3 SR FH SPSS18. 0 5K 4 4% H7 B4 . - &2 %%kt
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PL 7+ s #/R8 GraphPad Prism Ver. 6. 02 4 i 2# 84 E K, %
YL PR BOR ¢ R IR  22 20 1B) BB H R FH S R R Ty
24T 07 2255 A LSD K5 86, 75 22 R 5% A Dunnett's T {555
PEAT L) 4 ) 4 K5 L A A 3 K ME o= 0. 05, L P<0. 05y 22
SA G R

*1 PCR EE 5|55

PN
HH 519¥31) 5-3'
(bp)
f-actin
EmSH AGC GAG CAT CCC CCA AAG TT 285
KB4 GGG CAC GAA GGC CAT CAT T
(3aR
EMBI4Y TCA CAG CCA TGG AAT GAG C 439
K54 GGT ACA CGA ACA CAG GAA TGC
E-cadherin
EmB4Y  CTT GGT CTA CGC CTG GGA CT 491
KB4 ATT CGG GCT TGT TGT CAT TC
N-cadherin
EmB4Y TCG GGT AAT CCT CCC AAA TC 298
RmElY  CCT GGT CTT CTT CTC CTC CAC
aSMA
ERBY GAG TTA CGA GTT GCC TGA TGG 347
RIME  GCT GGA AGG TGG ACA GAG AG
2 £ R

2.1 rhC3a 55 BEAS2B 4l & A TE S %4 1EHW BEAS-
2B 4l T 25 5 G O A0 A B 4 A 40 S0 A 10,30,50 nmol/L
rhC3a Hl 40 0.24.48.72 h J5 WAL AR 41 40 BB A5 25 1L 15 B o
MEZF] 30,50 nmol/L 4 40 L 7E 48.72 h. 4l IE B &N
BILERK L, LA 1,

2.2 C3aRA o] LI BEAS-2B 4l il & £ B A8k s 4l
A 30,50 nmol/L rhC3a | # 4 fft 30 min J5. il A 1 pmol/L
C3aRA, WML FNTE 48,72 h F5H0 240 4h M2 25 508 2 R & AR W)
BRI RRIEA, W 2,

2.3 50 nmol/L rhC3a [&{ik BEAS-2B a5 4wl A
0,10.,30.50 nmol/L rhC3a #i|{#% BEAS-2B 4 g 1.24.48.72 h,
05 BF 2 40 M Y B9 B DG . & BE 50 nmol/L rhC3a 417 72 h
Bxt HRZL AN 10 nmol/L rhC3a 241 Ho 4 365 T . WL 2.

2.4 rhC3a o[ D5 S TGF-B1 /K- M 7%  J ELASA iki
2% 040 105 Wb TGEF-BL 19 25 1 /K145 2R & 3L, T2 AN ] i
] 5 (12,24 .,48.72 h), 30 nmol/L rhC3a £ TGF-B1 # [ /K
-4 5 T B4R 10 nmol/L rhC3a 4, A 1 pmol/L
C3aRA Hyal L] TGF-1 A& HKF, Wk 3.

2.5 rhC3a Al %S C3aR k. C3aRA fE | C3aR ({5 1k
I RT-PCR #: K1l C3aR 9 mRNA /K, 45 5 % 8L, 7F 48 h,
30 nmol/L rhC3a 2 % C3aR 9 mRNA /K3 i 3 5 T % I 21,
F1 10 nmol/L rhC3a 41, A 1 pmol/L C3aRA A] L] C3aR
mRNA i 7K -, H f % B8 40 (0 nmol/L rhC3a), 1 pmol/L
C3aRA 41 .10 nmol/L rhC3a 4] .10 nmol/L rhC3a+1 pmol/L
C3aRA 4 .30 nmol/L rhC3a 4,30 nmol/L rhC3a+1 pmol/L
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C3aRA 4 C3aR mRNA 7KF43 54 0.08540.018.,0. 078+
0.025.,0.06540. 020,0. 097 +0. 029.0. 33840. 031,0. 092 &
0.017, WA 3. 5 4, i Western blot ##;ll C3aR i & H /K
-, 75 1] [F B 45 5 . 30 nmol/L rhC3a il # 41 48 h J5 . C3aR
M 28 KO S 3 O BRAL A 1 pmol /L C3aRA ] LA il
C3aR E K, Hrp Xt B 4H (0 nmol/L rhC3a) .30 nmol/L
rhC3a 41 . 30 nmol/L rhC3a+ 1 umol/L C3aRA 7 f#j C3aR
mRNA Fik K454 0.835+0.003,1. 381+£0. 016,1. 315
£0.007, WL 4,

2.6 rhC3a AJif55 BEAS-2B 4fi ffi i 2 EMT, C3aRA REfE M
il EMT i 2  43 & X B 41 (0 nmol/L rhC3a). 1 pmol/L

C3aRA 4 .10 nmol/L rhC3a #41.10 nmol/L rhC3a+1 pmol/L
C3aRA 41 .30 nmol/L rhC3a 41,30 nmol/L rhC3a+1 pmol/L
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C3aRA 24 . fEH] 48,72 h, j§ RT-PCR %4511 EMT A )48 45
mRNA 7K, 4558 &P .10 nmol/L.30 nmol/L rhC3a 24 4 Jitg
48 h M 72 h )5 .o M ML 3) EE B (a-SMA) mRNA JK - 54
FRLAAN 1 pmol/L C3aRA T} - AR AAAE BT IS 7T LA i
H mRNA 7K V-1 2635 5 78 48 h.{X 30 nmol/L rhC3a 21 N-45%k
H [ (N-cadherin) mRNA 7K F 5 F x5 B A Z R 357 5
] LA H: mRNA /K- 235,76 72 h, 10 nmol/L .30 nmol/
L rhC3a 4 N-cadherin mRNA 7K 314 & T X7 B 4H L A Z K+
P A AT A0 mRNA K935, H 1 pmol/L C3aRA
2l N-cadherin ) mRNA /KK F X} B 41 ; 7€ 30 nmol/L rhC3a
Hil3% 48.72 h J5 . E-45 %5 5 [ (E-cadherin) i) mRNA 7K 5 45 %
WRZH AR A B2 A4 B 00 5 e mRNA KT, WL 5. %
4.5,

1 AERE rhC3a il # BEAS-2B @i G RIS T F 5 (X 200)
*x2 AERE rhC3a{EHAT BEAS2B 4y A EH(xLs,n=4)
29 rhC3a(nmol/L) 1h 24 h 48 h 72 h
Xf HE 21 0 0.10940.016 0.3094+0.035 0.30240. 005 0.3274+0.025%
rhC3a 4 10 0.109+0.013 0.3284+0.059 0.32240. 022 0.334+0.017¢
30 0.108+0.011 0.342-+0.013 0.323+0.027 0.312-+0.006

50 0.10740.013

0.37840.042 0.32840.023 0.30040. 007

2, P<20. 05,5 50 nmol/L rhC3a 4 5%

X3 AERE rhC3a Bk & C3aRA 3 TGF-pl EAKFHW M (T+5,ng/L,n=3)
215 12 h 24 h 48 h 72 h
X B ZH (0 nmol/L rhC3a) 61.554+18. 10 91.724£10. 34 102. 07420. 69 43.45+17. 24
10 nmol/L rhC3a 2 85. 69425, 00 138.2848.62 141.7245.17 71.90+14. 66
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&k 3 AEKE rhC3a BEA C3aRA 3t TGF-pl EEAKER M (T+s,ng/L,n=3)

20 51 12 h 24 h 48 h 72 h

10 nmol/L rhC3a +1 pmol/L C3aRA 21 74,4829, 31 109. 834+7.76 104. 66+19. 83 52.07413.79
30 nmol/L rhC3a 41 150. 34410, 34° 264.14+60. 34 287.41+83. 62° 115. 084, 93¢
30 nmol/L rhC3a +1 pmol/L C3aRA 41 71.90425. 00 103.9146.03 173.62419. 83 61.55428. 45

2, P<<0.05,% %415 30 nmol/L rhC3a+1 nmol/L C3aRA % L%

& 2 A [E 48 BEAS-2B B LB R ( X 200)

rhG3a (nmol/L)  ~ - 10 10 30 30 35 LM S Smad2/3(P=0.451), & p38-MAPK(P=0. 263) f{J &
CoalA (1 mol/D- . _ . FKSE- S5 A i 22 S RS X WK 6.3k 6,

C3aR _ 439 bp rhC3a (nm°|/L) B - 10 10 %0 %0
C3aRA(1 pmol/L) — # - E - R
B-actin 285 bp
o [ ————— 7 5

3 rh C3a #1 C3aRA ¥f C3aR mRNA 7k F #5 2Ii Neadverin. [N :>: -

rhC3a (30 nmol/L) — + + B-actin 285 bp
C3aRA (1 pmol/L) — - Iy A

rhC3a (nmo /L) = = 10 10 30 30
(3aR | “— S S—— 5410

C3aRA(1 pmol/L) - + - + - +
GAPDH | " — S | 37 X< 10°
. - — — — — — B
2.7 thC3a i Smad2/3.p38 MAPK % (1% MM RN 0
30 nmol/L rhC3a #i|##% BEAS-2B 4iiJify 48 h, if Western blot i AEFS 48 hiBaEH 72 h
M Smad2/3. p38-MAPK [ 8 [ % ik K F. 45 5 & B, 30 B 5  rhC3a# C3aRA 3t EMT #H %545
nmol/L rhC3a 41y p-Smad2/3,p-p38-MAPK 7K [ 7K - % %} IR mRNA 7k 3 i 2 Il

20 (0 nmol/rhC3a) 3 i, i A 32 A 1 700 0T L3 il H 26 P i 3%

x4 ARERE rhC3a BEA C3aRA £ 48 h 3 EMT #8%3#54% mRNA K EHE M (T +s,n=3)

24 51 o«-SMA/B-actin N-cadherin/B-actin E-cadherin/B-actin
X #2H (0 nmol/L rhC3a) 0.81140. 069 0.02740.012 1.087+0.087
1 pmol/L C3aRA 0.53240.124 0.02940. 007 1.012+£0. 059
10 nmol/L rhC3a 1.004+0. 217 0.023=40. 005 0.833+0.116
10 nmol/L rhC3a+1 pmol/L C3aRA 1.00040. 208 0.49540. 115 1.07940. 150
30 nmol/L rhC3a 0.97740.082 0.34340.055 0.38940.058
30 nmol/L rhC3a+1 pmol/L C3aRA 0.94940. 139 0.50340.097 0.82240.058
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x5 ARERE rhC3a BEH C3aRA {EA 72 h 3t EMT #H £ # 4k mRNA K F

4761

M (TL£s,n=3)

215 o-SMA/B-actin N-cadherin/g-actin E-cadherin/g-actin
X B4 (0 nmol/L rhC3a) 0.466+0.091 0.476+0.051 0.737+0.125
1 pmol/L C3aRA 0.47140. 039 0. 14540. 035 0.80940. 051
10 nmol/L rhC3a 1.3360. 267 0.70740. 059 0.795+0. 053
10 nmol/L rhC3a+1 pmol/L C3aRA 0.590=+0. 058 0.300=0. 058 0.7627+0. 059
30 nmol/L rhC3a 1.172+0. 370 0.612+0. 051 0.509+0. 059
30 nmol/L rhC3a+1 pmol/L C3aRA 1.3540. 350 0.36640. 057 0.82240.036

x6 rhC3a,C3aRA ¥t Smad2/3.p-p38-MAPK ZEA R BB /K EMZ I (z+s,n=23)

205 (Smad2/3)/GAPDH  (p-Smad2/3)/(Smad2/3) p38-MAPK/GAPDH p-p38-MAPK/p38MAPK

X IR £H (0 nmol/L rhC3a) 1.31740.012 0. 878+0. 031 1.32540. 052 0.96540. 011

30 nmol/L rhC3a 41 1.32140.021 0.987+0. 021 1.32940. 042 1.03840.010

30 nmol/L rhC3a+1 pmol/L C3aRA 41 1.318+0.022 0.914%+0. 010 1.32240. 044 0.876=40. 031
ot 00 i) . : 55 R thC3a IR W NSl B A %2 B TGE-BL K P 1)
C3aRA(1 pmol/L) - - +

Smad2/3 |- ———— e— |52><103

p-Smad2/3 |- A |52><103

P38 —~MAPK I- - aE— |41x1oﬂ

p-p38—MAPK I — R —— |41><1o3

GAPDH | m—— e |37><1o3

& 6 rhC3a Xt Smad2/3.p38 MAPK i 2§ 1 2% M

3 a9t e

COPD 1y = BB 7E T /NS I8 80 5 40 3008 8 B 4 4
b B i = Herb UNSGE R 44 e o DT, il TR
B 32 BR . COPD J8 35 1 il T R 22 1547 4 8058 L 7™ 5 5% i
55 8l Jy AR TE B, R i M E Rtk & T o, AR A
PANRG . 7 20 #1424 142 A COPD JET-1, 2014 4F
RATHEAE R 2030 4F COPD ¥ b Jh BN 4 Bk 45 = K3
TRET,

HHEAH EMT S8 A #1257 COPD i Bl 22 kA8, &
WIS GE AR AL RN PR 2E, BT B S COPD (B35 il 98 1Y
R R A DT EMT st T8 b R 40 (4 395 £ 25 1 2T 4
L T T A A M e A b R A R B A R 2
EMT, )\ Tl 4R #F /N 538 B 78 #0030 B 28 19 B PR 76 6. A
COPD R 35 8 W& K T UE 55 T 4% A 8 [ T 0 3R 58 1L iR
EMT BJEYFRICY . W «-SMA, 3 I & [ (vimentin) Fl £F 4
% 3 % (fibronectin) , 7 3¢ 41 41 BB AT 4 L™, 2 5 8] 76 IR
A E A A F 5. E-cadherin #9335 F K. Bl b & EMT L
Bz 2RI B KR 04 . IR B RE B N-cadherin (2% 35 360, 33X 2 0] %8
IR A0 R P9 B 4 3K T 2 3 PR N A B AR P I R T

C3a B WL L2 — R R BB ¥, 76 COPD &8 2 1 5 5 58
IR AR ST B | {5 I 2 O R 7 e g e S
FAEALAET B T = 5 il 2F 4k Ak (9 3k B2 LU Ab 76 B JDE SR 0 s
C3a W n] P53 B /NE b R Al & 4 EMT, 5@ i C3aRA 0] DL
55 TGF-/Smad3 i T 19 B /Mg EMT™ ™, Hi, % 6 C3a £
S8 EMT /T 52, {0 B A BF 58 30F 52 . 42 £F 4 4k 2% Y A1
KM F TGF-p1 BEfg{e dF <38 EMT & A0, N b A if

PG . JFUESE T C3aR JK 3G 1k, LA & EMT [ & 4, i
C3aRA WA 40 il ix — i B A5 rhC3a Al BEJE EMT i3 &
FHE ST, C3aRA & C3aR (5 HLH L 3 w15 50 70 KL 1T 9
2 T AR B2 A 1 &85 B o AT A A BT 5 v BE 68 40 1R A2 (AR B B K
S A EL AL ST A BRI Z AN A ST R WA N
A R R A R, TGE-R1 /] LASE 33 3 1f Smad?
W5 EMT 9 & DY, SR B B B 240 % B R S W 2 1k
(uPAR) 5 5 3 I 38 28 005 14 2 AL 15 5 B F Re % i EMT
W % A BLAS B i 196 AL B 33 B (PI3k) | Sre 5K ¥ lE . Akt
ERK/MAPK M7 jfij A% 52 56 38 13 #F ¢ C3a &5 Smad2/3.p38-
MAPK 55 B E M LR IR T C3a 7] LI & Smad2/3,
p38-MAPK {55 id %

g5 L ik, C3a il i 45 A C3aR, Al 3 IE % AN AGH b % i
JifL & EMT, HAL AT A8 2 58 a0 #0% Smad2/3 ., p38-MAPK il
BRSPS T O 4k 2 T ACBE 9T H: Al A8 9 HL ) O
X AH DG BRI AT T . C3a A B R A &8 T BRI
B a5, 6 COPD (3R RIS A F R L.
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